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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.TECH. FOOD TECHNOLOGY (UG)
FIRST YEAR
REGULATION-2022

For the students admitted during the academic year 2023-2024 and onwards

SEMESTER 1
:") Cg:;:e Course Title Category | L| T| P| C|TCP|CIA |ESE| Total
THEORY
1. [22MA1101[Matrices and Calculus BSC |[3{1|0j4]| 4 |40 60| 100
2. [22ME1201 Engineering Drawing ESC 174|013 5 |40 |60 100
THEORY WITH LAB COMPONENT
3. [22PH1151 Physics for Non-Circuit Engineering BSC |2{0]2{3] 4 |50]|50] 100
4. |22HE1151 English for Engineers Hsc {2{ol2|3[ 4 {50]50{100
5. | 22IT1151 Python Programming and practices ESC [2(0]273| 4 50|50 100
EEC COURSES (SE/AE)

6. |22HE1072 Entreprencurship & Innovation AEC [1|0{0j1]| 1 [160( O | 0O
7. |22HE1073 | Introduction to Soft Skills SEC [1[0|0§1| 1 {100 O | LDO
MANDATORY COURSE

RIMC1093 s , .
8. ZZMCI'NIIELNI“QI]LDI]L] /Heritage of Tamil MC [210|0F0| 1 [100( O [ 100
9, R2MC1095 Universal Human values AEC |[2|olofj0f 1 (100] © | 100
TOTAL 16| 5| 6 [18( 25 | 370,330 700
SEMESTER 11
1~su} Cg:;:" Course Title Category | L| T| P| C[TCP|CIA [ESE| Total
THEORY
Partial Differential Equations, Fourier
1. | 22MA2105 | Series and Transforms (BME, Civil & BSC (3|1(0|4) 4 (40 ] 601 10D
FT)
2. | 22CY2101 | Environmental Studies ESC [2(0|0|2]| 3 |40 | 60| 100
Basics of Material Science
3, | 22PH2101 | (Common to all branches except | BSC [2(0(0| 2| 3 [40 (60 | 100
Mechatronics)
4. | 22EE2231 ! Basics of Electrical Engineering ESC [3(0]|0(3)3 |40 ]| 60| 100




THEORY WITH LAB COMPONENT

5. | 22FT2151 | Biochemisiry BSC 12(0[2]3]4 |50]|50| 100
6. | 22HE2151 | Effective Technical Communication HSC |2;0]|2(3] 4 ]50)50] 100
PRACTICAL
7. | 22ME2001 | Engineering Practices ESC | 0|0(4|2] 2 |60 40| 100
EEC COURSES (SE/AE)

8. | 22HE2071 | Design Thinking AEC |2]¢|0|t| 2 [100] O | 100
9. | 22HE2073 | Soft Skills and Aptitude - 1 SEC L{of0; 3| 1 [100] € 100
MANDATORY COURSE
o [ v | BOPEEBEOBIGE | e 2] a[o]of 1 [ia] o [

All students shall enroll, on
admission, in anyone of the
.| Mo | otment Common) | M€ | Gevelopmentprogrammesand
undergo training for about 80
hours
19| 1| 8|21| 27 |520|380( 900
SEMESTER IIT
:; Cg:;z“ Course Title Category | L| T{ P| C|TCP|CIA [ESE| Total
THEORY
1. | 22MA3107 | Numerical Methods BSC |3|1|G]4f 4 (40 (60| 100
2. | 12FT3 Food Microbiology PCC |3|0(0{3f 3 (4060 ] 100
3. | 22FT3202 | Fundamentals of Heat and Mass Transfer | PCC | 3| 1{0{4( 3 |40 ] 60| 100
4, | 22FT3203 | Fluid Mechanics PCC |3|1{0]j4] 4 |40 60| 100
THEORY WITH LAB COMPONENT
5. | 22FT3251 | Food Chemistry PCC |2|0(2}3] 4 5050100
PRACTICAL
6. | 22FT3001 | Unit Operations Laboratory ESC |0|0]|4]2] 3 j60| 40| 100
7. | 22FT3002 | Food Microbiology Laboratory PCC |0| 04527 3 (60} 40 100
EEC COURSES (SE/AE)

8. | 22HE3071 ! Soft Skills -2 SEC |1|ofo0fL1]| 1 100} O { 100
9, | 22HE3072 | Ideation Skills AEC |210(0[2] 2 4060 100
MANDATORY COURSE
10.| 22MC3191 gﬁ&_ﬁﬂ:ﬁﬁﬁﬁ; Mc |2[{0]o]o| 2 |100} o {100

TOTAL (18| 3 1 25| 29 |470| 430} 900




S, Course

Catego

Course Title L| T| P{ C|TCP|C1A | ESE| Total
No Code ry
THEORY
1. | 22HE4101 | IPR and Start-ups HSC | 2/0|0]2] 2 140 | 60| 100
2. | 22MAd104 | Frobability and BSC [3|0|0]3] 3 4060|100
Opetations Research
3. | 22FT4201 | Principles of Thermodynamics PCC (31|04 3 |40 | 60| 100
4, | 22FT4202 | Refrigeration and Cold Chain Management PCC |3|1|0|4} 4 |40 | 60| 100
5. | 22FT4203 | Unit operations in Food Processing PCC |3]|0| 0|3} 4 |40 | 60| 10G
6, | 22FT4204 | Focd Analysis and Quality Control PCC |3|0|0|3] 4 |40 | 60| 100
PRACTICAL
7. | 22FT4001 | Food Analysis and Quality Control Laboratory PCC | 0| 0{ 4| 2| 4 | 60 40 | 100
8. | 23FT4002 Unit Operations in  Food Processin pcc lololal2] 4 16040 100
Laboratory
EEC COURSES (SE/AE)
9. | 22HE4071 | Soft Skiils -1II SEC |[1|0f0|1] 1 {100 O | 100
TOTAL 18| 2} 8 |24( 29 | 460 (440G 900

* Two weeks internship carries 1 credit and it will be done during Scmester 11l summer vacation and same witl
be evaluated in Semester IV.
If students unable to undergo tn semester I1I, then the Internship [ offered in the semester IV can be clubbed with
Intermship Il (Total: 4 weeks-2 credits)

SEMESTER V
S. Course .
No Code Course Title Category | L| T| P| C|TCP!CIA |ESE| Total
THEORY
1. | 22Frs201 | Fruits and Vegetable Processing pcc [3]0|0|3| 4 |40 60| 100
Technology :
2. | 22FT5202 | Poultry, Meat and Fish Process Technology | PCC 30| 03| 3 | 40| 60 | 100
3. | 22FT53XX | Professional Elective-1 PEC |3|0|0|3| 3 |40] 60| 100
4. | 22FT53XX | Professional Elective-2 PEC 310(0)13|3 |40 60| 100
5. | 22FT53XX | Professional Elective-3 PEC 30|03 3 |40]| 60| 100
THEQORY WITH LAB COMPONENT
6. | 22FT5251 | Baking and Confectionery Technology PCC 112|023 4 {50 50| 100
PRACTICAL
7 | 22FTse01 Fruits and Vegetable Processing Technology pcc lololal2l a leo! a0 100
Laboratory
EEC COURSES (SE/AE)
8. | 22HES071 | Soft Skills -4/Foreign languages SEC |1(0f@¢|1;1 [lo0| O | 100
TOTALI18| 0| 6|21| 25 | 410|390 800
SEMESTER VI
S- Course Course Title — Category | L| T| P| C|TCP|CIA |ESE| Total
No Code .




HICET NCC and Air Wing are eligible to undergo this subject. The earned extra credits printed
in the Consolidated Mark sheet as per the regulation.

2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the
appropriate semester. Further, the students’ who have opted NCC subjects in Semester L, 11, III
& 1V are eligible to undergo NCC Open Elective Subjects.

3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted
in the Academic Year 2021 - 22,

OPEN ELECTIVE 1 AND Il (EMERGING TECHNOLOGIES)

To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL

PERIODS TOTAL
8. | COURSE CATE
WEEK
NO.| CODE COURSE TITLE GORY | TER CONTACT | CREDITS

L | T | p | PERIODS

1 122AI6451 Amﬁgal Intelligence and Machine oec | 2 1ol 2 4 3
Learning Fundamentals
2 |22C86451 | Blockchain Technology OEC | 2 |0 ] 2 4 3
3 [22EC6451 | Cyber security QEC | 2 012 4 3
4 |22EC6452 | 10T Concepts and Applications OEC | 2 |0 ¢ 2 4 3
5 | 22IT6451 | Data Science and Analytics OEC | 2 [0 ]2 4 3
6 [22BM6451 | Augmented and Virtual Reality OEC | 2 |0 | 2 4 3
OPEN ELECTIVE I AND II

To be offered for the students other than AUTO, AERQ, AGRI, MECH, MCTS, CIVIL, EEE,
CHEMICAL, FOOD TECH, E&I

PERIODS TOTAL
S. | COURSE CATE
PER WEEK | CONTACT | CREDITS
NO, CODE COURSE TITLE IGORY L TT p|PERIODS
1 [22AE6401 | Space Science OEC | 310 |0 3 3
2 22MT6401 | Introduction to Industrial Engineering OEC [ 3 {0 | & 3 3
3 22MT6402 | Industrial Safety and Environment OEC | 310 | © 3 3
4 R2CE6401 | Climate Change and its Impact OEC { 310 | € 3 3
5 b2CE6402 Envirenment and Social Impact oECc | 310 |0 3 3
Assessment
6 [2ME6401 | Renewable Energy System OQEC | 310 1 & 3 3
7 R2IME6402 | Additive Manufacturing systems QEC [ 3 1010 3 3
Introduction to Industrial
8 R2El6401 Instrumentation and Control OEC 3 019 3 3
9 BIEI6402 Graphical Prpgrammmg using Virtual oec |3 lolo 3 3
Instrumentation
10 B2AU6401 Funfiamepta]s of Automobile oEc 131 lalo 3 3
Engineering
11 22AU6402 | Automative Vehicle Safety QEC | 3 [0 [0 3 3
12 R2EE6401 | Digital Marketing QEC | 3 |0 | 0 3 3
13 22EE6402 | Research Methodology QEC 1 3 [0 | 0 3 3
14 22FT6401 | Traditional Foods QEC i 3|10 | 0 3 3
15 D2AG6401 Urbal_l Agriculture and Organic okc 13 10lo 3 3
Farming
16 22CH6401 | Biomass and Biorefinery OEC [ 3]0 1] 0 3 3

Note: Non-Circuit Departments can add one Open Elective course in the above list to offer for the
circuit branches

OPEN ELECTIVE Il




Students shall choose any one of the open elective courses such that the course content or tifle not belong
to their own programme.

{Note: Each programme in our institution is expected to provide one course only)

PERIODS TOTAL
8. | COURSE CATE
’ PER WEEK
NO.| CODE COURSE TITLE GORY TR CONTACT | CREDITS
L | T]|p | PERIODS
1 |22EE7401 Func‘lamlcnta]s of Solar Energy & its OEC | 310 |0 3 3
applications |
OPEN ELECTIVE IV
PERIODS TOTAL
§. | COURSE CATE
PER WEEK | CONTACT | CREDITS
NO. ;| CODE COURSE TITLE GORY L 1T [P | PERIODS _
1 22187401 Geneya] s}ud1es for competitive OEC | 3| 0|6 3 3
examinations -
5 laaLs7402 Human ng!lts, Women Rights and oec | 310 lo 3 3
Gender equity
3 |22LS87403 | Indian ethos and Human values OEC [ 3 |0 | © 3 3
4 |22087404 Financial independence and oEC | 310 o0 3 7
management
5 1221.87405 | Yoga for Human Excellence CEC | 3|0 | 0 3 3
6 |221.87406 | Democracy and Good Governance QEC [ 3]0 0 3 3
7 [22L87407 | NCC Level - 11 QEC | 3 0 | & 3 3
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical I . .
Processing of Ve.r tical 11 Vertical II1 Vertical IV Vertical V Vertical VI
Spices and Food Safety .
Cereals, Pulses . Entrepreneurship | Food Colors, Novel
e Plantation Management .
and Grain and Management | & Flavors | Technologies
Technology System
Technology
22FT5307
22FT5304 Introduction 22FT5310
22FT5301 . Processing of to foed safety Entrepreneurship | 22FT5314 2.2FT5317
' Technology of . . . o L Principles of
Fats and Oils Spices & Plantation|  Analysis and Opportunities for {Food additives Food Processin
Crops Quality Risk | Food Technologist &
Management
22FT5302 22FT5305 223308 22FTS311 PAFTS3IS 1 pprsag
Cereal . HACCP in Food : Food colors
Blending and Value| . Total Quality Post-Harvest
Technology Addition Processing Management and flavor Technolo
and Preservation £ Technology 34
22FT5303 22FT5306 22FT5309 22FTS312 22FT3316 | 218319
Processing . FSMS & Food . Biology and
Processing of Enterprise for : Cane sugar
of Legumes and Coffee Product and Supply resource plannin Chemistry of Technolo
Qilseeds © Chain Management e P £ | Food Flavors gy
22FT6301 22FT6305 ZFTEOT | 29PT6309 | yoerean
Milling 22FT6303 Food laws — acceptance and Functional Beverage
Technology for | Processing of Tea Indian and P . Foods and 8
. ) Market survey in . Technology
Food Materials Internat = . Nutraceuticals
CAING, §F{0d Processing
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22FT6306 :
22FT6302 22FT6304 Food Safety 2FT6308 | 22FTe310 | Sar 16312
Technology . . - - Emerging Non-
. Processing of in Hospitality Energy Audit in Food
of Malting . . Thermal
and Brewing cocoa Industry & Food Processing | Toxicology Processing of
and Chocolate GLP in Food Industry and Allergy
. Foods
Industries
22FT7303 22FT7304
22FT7301 22FT?302 Food Analysis, Food Process 22FT?305 ZZFT-BOG
Packaging of . . Genetically Emerging
By Products ; Testing & Economics & . o
Spices, : . ) Modified | Technologies in
Management Plantation products Microbial [ndustrial Foods Food Processing
Satety Analysis Management )
22FT7307 2B
Quality, 22FT7308 22FT7309 Management | 22FT7312
Laws and Spice Processing . 22FT7310
. Food quality, . and By- Technology of
Regulations  Jand Products Laws, Supply Chain and
in Grain Quality Standards Assurance and Retail Management Product Snack and
. . Quality Control Utilization in | Extruded Foods
Processing and Regulations Food
Industries 00¢
Industries

Students are permifted to choose all Professional Electives from a particular vertical or from different

verticals.
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Details of Vertical I: Processing of Cereals, Pulses and Grain Technology
PERIODS | TOTAL :
§8. | COURSE CATE
PER WEEK
NO.| CODE COURSE TITLE GORY CONTACT | CREDITS
L!| T /| r | PERIODS
1. [22FT5301 | Technology of Fats and Oils PEC | 3| 0| C 3 3
2. (22FT5302 | Cereal Technology PEC [ 3]0 |0 3 3
3. [22FT5303 | Processing of Legumes and Qilseeds PEC | 3|0 | 0O 3 3
4. |226T6301 Milling Technology for Food pEc |30 | o 3 3
Materials
6. |2ZFT7301 | By Products Management PEC } 3|0 |0 3 3
7 |22FT7307 ngllry, Lawsf and Regu!ations in pEc | 3| 0 1 0 3 3
grain processing Industries
Details of Vertical II: Spices and Plantation Technology
|
PERIODS TOTAL
5. | COURSE CATE
PER WEEK
NO.| CODE COURSE TITLE IGORY CONTACT | CREDITS
L| T | P { PERIODS
1. |22FT5304 Processing of spices & plantation pEc |3 1ol o 3 3
Crops
2. |22FT5305 Blending and Value Addition PEC 1 3|0 |0 3 3
3. |22FT5306 | Processing of Coffee PEC [ 3|0 |0 3 3
4. 122FT6303 | Processing of Tea PEC Jqoq0 3 3
5. |22FT6304 | Processing of cocoa and chocolate _ pEc | 3|6 | o 3 3




Packaging of spices and plantation
6. 22FT7302 produc[s PEC 3 0 1] 3 3
7 |22FT7308 Splc§: Processing and produch laws, pEC | 310 |0 3 3
quality standards and regulations
Details of Vertical II1: Food Safety Management System
PERIODS TOTAL
S§. | COURSE CATE
PER WEEK | CONTACT |CREDITS
NO. | CODE COURSE TITLE GORY L 7T | P | PERIODS
Intreduction to food safety analysis and
1. |22FT3307 Quality Risk management PEC | 3 [ 0,0 3 3
HACCP in Food Processing and
2. |22FT5308 Preservation PEC 3 0 0 3 3
1. |22FT5309 FSMS & Food Product and Supply pEc | 3 1ol o 3 3
Chain Management
4. |22FTe30s [Food laws - Indian and Internaticnat pEC | 3 | 0 | o 3 3
Food Safety in Hospitality industry &
5. |22FT6306 (GLP in Food Industries PEC | 3 |0 |0 3 3
Food Analysis, Testing & Microbial
6. [22FT7303 Rafety Analysis PEC | 3 | 0 | O 3 3
7 122FT7309 Food quality, Assurance and Quality pEC | 3|0l o 3 3
Control
Details of Vertical IV: Entrepreneurship and Management
PERIODS TOTAL
S. | COURSE CATE
PER WEEK | CONTACT |CREDITS
NO.| CODE COURSE TITLE GORY L 1T P | PERIODS
Entreprencurship Opportunities for Food
1. [2ZFT5310 Techno]ogist PEC 3 0 0 3 3
2, 22FT5311 [Total Quallly Managemem PEC 3 0 0 3 3
3. |22FT5312 Enterprise for resource planning PEC | 3|0 ]| O 3 3
Consumer acceptance and Market survey
4. [22FT6307 |in Food Processing PEC | 3 |0 | 0 3 3
5. |22FT6308 Energy audit in food processing industry | ppe | 3 | ¢ | o 3 3
Food Process Economics & Industrial
6. |22FT7304 Management PEC | 3 [0 | D 3 3
7. [22FT7310 Bupply Chain and Retail Management PEC | 3|0 | O 3 3




Details of Vertical V: Food Colors & Flavors

PERIODS TOTAL
S. | COURSE CATE
PE
NO.| CODE COURSE TITLE GORY | TER WEEK | CONTACT | CREDITS
L | T | P t PERIODS
[Food additives
1. |22FT5314 PEC 31640 3 3
2. |22FT5315 Food colors and flavor Technology PEC | 3 1ol o 3 3
3. |22FT5316 PBiology and Chemistry of Fooed Flavors | PEC | 3 | 0 | © 3 3
4. |22FT6309 Functional foods and Nutraceuticals PEC 310loe 3 3
s. 122FT63190 Food Toxicology and Allergy PEC 3100 3 3
6- 22FT7305 Genetica“y Modiﬁed FOOdS PEC 3 0 0 3 3
Waste Management and By-Product
7. |22FXT3 i tion in Food Industries PEC | 31010 3 3
Details of Vertical VI: Novel Technologies
PERIODS TOTAL
8. | COURSE CATE
PER WEEK
NO.| CODE COURSE TITLE GORY CONTACT | CREDITS
L | T ! P | PERIODS
1. |22FTs317 Principles of Food Processing pEC 31 lolo 3 3
2. 22FT5318 POSt-Hﬂ.I’VESI Techno]ogy PEC 3 O 0 3 3
3. [22FT5319 Kane sugar Technology PEC | 3 | 0] O 3 3
4. |22FT6311 [Beverage Technology PEC [ 3|0 |0 3 3
Emerging Non-Thermal Processing of
5. [22FT6312 [Foods PEC | 3 [0 ] 0 3 3
Emerging Technologies in Food
6. [22FT7306 Processing PEC 3 0 ¢ 3 3
7 122FT7312 ggf)l:i:ology of Snack and Extruded pEC | 3 |0 1 0 3 3

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree {optional)

A student can also optionally register for additional courses (18 credits) and become eligible

for the award of B.E. / B. Tech. (Honours) or Minor Degree. For B.E. / B. Tech. (Honours), a student
shall register for the additional courses (18 credits) from semester V onwards. These courses shall be
from the same vertical or a combination of different verticals of the same programme of study only. For
minor degree, a student shall register for the additional courses (18 credits) from semester V onwards.
All these courses have to be in a particular vertical from any one of the other programmes.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) /
Minor Degree (Optional).

VERTICALS FOR MINOR DEGREE

» Heads are requested to provide one vertical from their program to offer for other program
students to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech.
Minor Degree.
Note: Each programme should provide verticals for minor degree

VERTICALS FOR MINOR DEGREE




Heads are requested to provide one vertical from their program to offer for other program
students to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech.
Minor Degree.
Note: Each programme should provide verticals for minor degree

PERIODS TOTAL
8. | COURSE CATE
PER W
NO.| CODE COURSE TITLE GORY EEK | CONTACT | CREDITS,
L | T/ P | PERIODS
1. |22FT5601 [Sem 3: Food Quality Analysis MDC | 3|00 3 3
5 | 22FTe601 Sem 6: Technology of Fruits and moc | 3ol o 3 3
Vegetable Processing
3. |22FT6602 [Sem6: Meat Processing Technology MDC | 3 | 0|0 3 3
4 |22FT7601 Sem 7: Processing of milk and milk moc | 3 lo o 3 3
products
s, 1 22FT7602 Sem 7; Techno]ogy of Baking and Mbc | 3 1ol o 5 3
Confectionery
6. |22FT8601 [Bem 8: Food Packaging Technology MDC | 3 |0 |0 3 3

*MDC ~ Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the

student’s common to all the branches,

Vertical | Vertical I1 Vertical 11T
Fintech and Block Chain Entrepreneurship Environment and Sustainability
Financial Management 22BAS601 Foupdatlon of Sustainable infrastructure Development
Entrepreneurship

Fundamentals of Investment

22BA6601 Introduction to
Business Venture

Management

Sustainable Agriculture and Environmental

land Insurance

iBanking, Financial Services

D2BAG602 Teamn Building &
D2BA760] Leadership
Management for Business

Sustainable Bio Materials

its Applications

Introduction to Blockchain and

22BA7602 Creativity &
Innovation in Enireprencurship

Materials for Energy Sustainability

Payments

Fintech Persenal Finance and

P2BAR601 Principles of
Marketing Management for
Business

Green Technology

introduction to Fintech

22BA8602 Human Resource
Management for Entrepreneurs

Environmental Quality Monitoring

Analysis

and

B Tech {Hons) Food Technology with Specialization in Machine Learning Applications

C Periods per
S.No. ourse Course Title | Category Week TCP | CIA | ESE | Total
Code
L|itler[cC
I. | 22FTsxxx | Dasicsof Alin PC 30003 3 40 | 60 | 100
Food
Computer
2. | 22ZFT6XXX | Applications in PC 110,053 3 40 60 100
Food Processing
IoT Applications in
30| 2FTEXXX | ey PC 3lofo|3] 3 40 60 | 100
Computer
4, | 22FT7XXX | Simulation and PC 3lolo|3] 3 40 60 | 100
modelling in food
processing
5. | 22FT7xxx | Instrumentation olo|3| 3 40 | 60 | 100
and process controls
PR



in food processing

Image Processing

6. 22FTRXXX | for the Food PC 310013 3 40 60 100
Industry
B Tech (Hous) Food Technology with Specialization in Processing and Value Addition
Periods per
Course .
S.No. Caourse Title Category Week TCP | CIA | ESE | Total
Code
L|T:P|C
| 2orTsiock | Technologyofmilk | pe g g gl 3| 3 | a0 | 60 | 100
and milk products
2. 23FT6XXX | Ready to Eat foods PC 3000} 3 3 40 60 100
3. | 22FTexxx | Sane sugas pc |3flolol3| 3 40 60 | 100
Technology
4. | 22FT7XXX | Beveraee pc |3|olo|3] 3 40 | 60 | 100
Technology
Technology of
5. 22FT7XXX | snack and extruded PC 3010} 3 3 40 60 100
foods
Mushroom
6. 22FT8XXX | Processing PC 3003 3 40 60 100
Technology
B Tech (Hons) Food Technology with Specialization in Food Science and Biotechnology
C Periods per
S.No. ourse Course Title | Category Week TCP ! CIA | ESE | Total
Code
L|T|P |C
1. | 22pTsxxx | Food nutrition and PC |3]0olo|3| 3 40 | 60 | 100
dietics
2. | 2oFTexxx | Food PC 3]0 |0]|3]| 3 40 | 60 | 100
Biotechnolegy
Dovwmstream
3. 22FT6XXX | Process PC 310103 3 40 60 100
Engineening
4. | 22FT7xXX | Chemical reaction PC (3]0{0|3| 3 | 4 | 60 | 100
Engineering
5. | 20FT7XXX | Femmentation pc l3]olof3| 3 | 40 | 60 | 100
Technology
6. |20FT8xxx | EpzymesinFood pc |3|olol3]| 3 | a | 60 | 100
Processing
Note: Each programme should provide verticals for Honours degree
Note: Each programme should provide verticals for Honours degree
SEMESTER-WISE CREDIT DISTRIBUTION
B.E./B.TECH. PROGRAMMES
Course Credits per Semester Total
5.No. A Credit
rea I Il 11 v v VI | Vil | vio | Sredis
\ HSC 3 - 3 - . 11
2 BSC 7 - - - - 23




3 ESC 6 5 2 - - - - - 15
4 PCC - - 16 18 11 7 9 - 61
5 PEC - - - - 9 6 3 - 18
6 OEC - - - - - 6 6 - 12
7 EEC 3 3 3 1 1 2 2 10 25
8 MCC v v - - - - - - -
Total 19 22 25 24 21 24 20 10 165
Credit Distribution R2022
Semester I 11 111 v Y VI Vil VIl Total
Credits 19 22 25 24 21 24 20 10 165
Chaixmam\BoS Igppal
FT - HiCET Dean {Academ: i ege O Eninsring 7

BiCEY

ce

rABATORE - 641 072,



SYLLABUS

SEMESTER I



Course

Programse/Sem Code Name of the Course L T P C
MATRICES AND CALCULUS
B.Tech/l 22MA1
ech/ 101 (Common to all Branches) 3 1 0 4
The learner should be able to
1 Construct the characteristic polynomial of a matrix and use it to identify eigen values and
’ Eigenvectors.
Course 2, Impart the knowledge of sequences and series.
Objective 3. AnalyseanddiscussIhemaximaandminirnaofthcfunctionsofseveralvariable&
4, Evaluate the multiple integrals and apply in solving problems.
5 Apply vector differential operator for vector function and theorems to solve engineering
: problems.
Unit . Instructional
Description Hours
Matrices
1 Eigen values and Eigen vectors — Properties of Eigen values and Eigen vectors (without proof) - 12

Cayley - Hamilton Theorem (excluding proof) - Reduction of a quadratic form to canonical form
by orthogonal transformation.
Single Variate Calculus
II  Rolle’s Theorem—Lagrange’s Mean Value Theorem-Maxima and Minima—Taylor’s and 12
Maclaurin's Series.
Functions of Several Variables
Il  Partial derivatives-Total derivative, Jacobian, Maxima, minima and saddle points; Method of 12
Lagrange multipliers
Integral Calculus
Double integrals in Cartesian coordinates—Area enclosed by plane curves
v (excluding surface area)- Triple integrals in Cartesian co-ordinates — Volume of solids (Sphere.
Ellipsoid, Tetrahedron) using Cartesian co-ordinates.
Vector Calculus
Gradient, divergence and curl; Green's theorem, Stoke’s and Gauss divergence theorem 12
(statement only) for cubes only.

12

Total Instructional Hours 60
At the end of the course, the learner will be able to

Compute Eigen values and Eigen vectors of the given matrix and transform given quadratic form into

COl )
cancnical form,
Course CO2 Apply the concept of differentiation to identify the maximum and minimum values of curve.

Outcome COo3 Compute partial derivatives of function of several variables and write Taylor’s series for functions
with two variables.

€04 Evaluate multiple integral and its applications in finding area, volume.
CO5 Apply the concept of vector calculus in two- and three-dimensional spaces.

TEXTBOOKS

G.B. Thomas and R. L. Finney, “Calculus and Analytical Geometry”, 9 Edition Addison Wesley Publishing
Company, 2016, .
T2 Erwin Kreyszig, “Advanced Engineering Mathematics”, Jobn Wiley & Sons, 2019

T3 K. P. Umaand 8. Padma, “Engincering Mathematics I(Matrices and Calculus), “Pearson Ltd, 2022,
REFERENCEBOOKS

R1 JerroldE. Marsden, Anthony Tromba, “Vector Calculus”, W. H. Freeman, 2003.

R2 Sirauss M. J, G. L. Bradley and K. J. Smith, “Multi variable calculus”, Prentice Hall, 2002,

R3 Veerarajan T, “Engineering Mathematics”, Mc Graw Hill Education (India) Pvt Ltd, New Delhi, 2016, .

" e
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Programme/Sem

Course

Code Name of the Course L T

B.Tech/1 22ME1201 ENGINEERING DRAWING 1 4

Course
Objective

Unit

II

III

v

The learner should be able

1. . g . )
objects and construction of conics and special curves.

To learn about the orthogonal projections of straight lines and planes.

To study the isometric projections of different objects.

Description

PLANE CURVES
Importance of engineering drawing; drafting instruments; drawing sheets — layout
andfolding; Lettering and dimensioning, BIS standards, scales.Geometrical constructions,
Engineering Curves Conic sections —Construction of ¢llipse, parabolaand hyperbola by
eccentricity method. Construction of cycloids and involutes of square and circle —
Drawing of tangents and normal to the above curves.
PROJECTIONS OF POINTS, LINES AND PLANE SURFACES
Introductien to Orthographic prejections- Projection of points. Projection of straight lines
inclinedto both the planes, Determination of true lengths and true inclinations by rotating
line method. Projection of planes (polygonal and circular surfaces) inclined to both the
planes by rotating object method (First angle projections only).
PROJECTIONS OF SOLIDS
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is
perpendicular and inclined to one plane by rotating object method.
SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES
Sectioning of simple selids with their axis in vertical position when the cutting plane is
inclined toone of the principal planes and perpendicular to the other — Obtaining true
shape of section. Development of lateral surfaces of simple and sectioned solids — Prisms,
pyramids, cylinder and cone. Development of fateral surfaces of truncated solids.
ISOMETRIC AND ORTHOGRAPHIC FROJECTIONS
Isometric views and projections simple and truncated solids such as - Prisms,
pyramids,cylinders, cones- combination of two solid objects in simple vertical
positions.Free hand sketching of multiple views from a pictorial drawing. Basics of
drafting using AutoCAD software.

Total Instructional Hours

At the end of the course, the learner will be able to

ol and draw the conics and special curves.

Course CO2 Draw the orthogonal projections of straight lines and planes.

Outcome

CO3  Interpret the projections of simple solid objects in plan and elevation.

2
3
4. To learn about the projection of sections of solids and development of surfaces.
5

To gain the knowledge of Engineer’s language of expressing complete details about

To acquire the knowledge of projections of simple solid objects in plan and elevation.

Instructional

Hours

12

12

12

12

12

60

Understand and interpret the engineering drawings in order to visualize the objects

CO4 Draw the projections of section of solids and development of surfaces of solids.
CO5  Draw the isomeiric projections and the perspective views of different objects.

TEXT BOOK
K.Venugopal, V.Prabu Raja, “Engineering Drawing, AutoCAD, Building Drawings”, Sthedition New Age
International Publishers, New Delhi 2016,

K.V Natarajan, “A textbook of Engineering Graphics™, Dhanlaksmi Publishers, Chennai 2016.

T1
T2

REFERENCES
BasantAgrawal and C.M.Agrawal, “Engineering Drawing”, Tata McGraw Hill Publishing company Limitedj

R1
R2

Chairman -
FT - HiCFT

New Delhi,2013, /
N.S. Parthasarathy, Vela Murali, “Engineering Drawing”, Oxford Umversﬁy PRESS, India 2015. /
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Programme/Sem

B.Tech/1

Course
Objective

Unit

I

HI

v

Course
QOutcome

Course

Name of the Course L T P C
Code
22PH1151 PHYSICS FOR NON- CIRCUIT ENGINEERING 2 0 2 3
The student should be able to
1 Gain knowledge about laser, their applications, become Conversant with principles of
*  optical fiber, types and applications of optical fiber.
2. Enhance his fundamental knowledge about properties of maiter,
3.  Understand the concept of Wave optics.
4.  Gain knowledge about Quantumn Physics.
5 Acquire fundamental knowledge of thermal physics which is related to the engineering
* program.
- Instructional
Description Hours

LASER AND FIBRE OPTICS

Spontaneous emission and stimulated emission -Type of lasers — Nd:YAG

laser - Laser Applications — Holography — Construction and reconstruction of 6
images. Principle and propagation of light through optical fibers — Derivation

of numerical aperture and acceptance angle — Classification of optical fibers

(based on refractive index and modes) — Fiber optical communication link.
Determination of Wavelength and particle size using Laser

PROPERTIES OF MATTER
Elasticity — Hooke*s law — Poisson's ratio — Bending moment — Depression of
a cantilever — Deteremination of Young's modulus of the material of the beam 6

by Uniform bending theory and experiment. Twisting couple - torsion

pendulum: theory and experiment

Determination of Young’s modulus by uniform bending method

Determination of Rigidity modulus — Torsion pendulum

WAVE OPTICS

Interference of light — air wedge —Thickness of thin paper -Testing of thickness

of surface- Micheison interferometer. Diffraction of light —Fraunhofer

diffraction at single slit -Diffraction grating — Rayleigh’s criterion of 6
resolution power - resolving power of grating.

Determination of wavelength of mercury spectrum —spectrometer grating
Determination of thickness of a thin wire — Air wedge method

QUANTUM PHYSICS

Black body radiation -Compton effect: theory and experimental verification ~ 6
wave particle duality —concept of wave function and its physical significance

— Schrodinger’s wave equation — fime independent and time dependent

equations — particle in a one-dimensional rigid box.

THERMAL PHYSICS
Transfer of heat energy —thermal conduction, convection and radiation —
thermal conductivity - Lee's disc method: theory and experiment - conduction 6
through compound media (series and parallel) — applications: solar water
heaters.
Total Instructional Hours 30
Total Lab Instructional Hours 30
After completion of the course the learner will be able to
Understand the advanced technology of LASER and optical communication in the field
of Engineering.
CO2  Illustrate the fundamental properties of matter.
C0O3  Discuss the Oscillatory motions of particles.

CO4  Understand the advanced technology of Quantum Physics in the field of Engineering.

Col

CO5  Develop the technology of. _thqn_pal physics in engineering field.




TEXT BOOKS

T1 Rajendran V, Applied Physics, Tata McGraw Hill Publishing Company Limited, New Delhi, 2017.

Gaur R.K. and Gupta S.L., Engineering Physics, 8" edition, Dhanpat Rai Publications (P} Ltd., New Delhi,
2015,

REFERENCE BQOKS
M N Avadhanulu and PG Kshirsagar “A Text Book of Engineering physics” 8. Chand and Company

ltd., New Delhi 2016. _

T2

R1

R2 Dr. G. Senthilkumar “Engineering Physics — 1”7 VRB publishers Pvt Lid., 2021.

L
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Programme/Sem Course Code Course Name L

ENGLISH FOR ENGINEERS

B.TechA 22HE1151 2

Course
Objective

Unit

1l

I

{Common to all Branches)
The student should be able
1. To improve the communicative proficiency of leamers.

To help learners use language effectively in professional writing.

To advance the skills of maintaining the suitable one of communication.

2

3

4. To introduce the professional life skills.

5. To impart official communication etiquette.

Description

Language Proficiency: Types of Sentences, Functional Units, Framing question.
Writing: process description, Writing Checklist. Vecabulary - words on
environment. Practical Component: Listening- Watching short videos and
answer the questions, Speaking- Self introduction, formal & semi-fermal,
Reading- Purpose of Reading - Chuming & Assimilation, Interpreting Ideas -
Interpreting Graphs in Technical Writing.
Language Proficiency: Tenses, Adjectives and adverbs. Writing: Formal letters
(letters conveying positive and negative news), Formal and informal email writing
(using emoticons, abbreviations& acronyms), reading comprehension.
Vocabulary— words on entertainment. Practical Component: Listening-
Comprehensions based on TED talks.Speaking- Narrating a short story or an event
happened in their life Reading - Skimming — Scanning — Reading: Scientific Texts
- Literary Texts .
Language Proficiency: Prepositions, phrasal verbs. Writing: Formal thanks
giving, Congratulating, waming and apelogizing letters, cloze test. Vocabulary —
words on tools, Practical Component: Listening- Listen to songs and answer the
questions Speaking-Just a minute Reading- Reading feature articles (from
newspapers and magazines) -Reading to identify point of view and perspective
(opinion pieces, editorials etc.)
Language Proficiency: Subject verb concord, Prefixes & suffixes. Writing:
Preparing agenda &minutes, writing an event report. Vocabulary— words on
engineering process. Practical Component: Listening- Comprehensions based on
Talk of orators or interview shows Speaking-Presentation on a general topic with
ppt. Reading- Reading Comprehension - Techniques for Good Comprehension -
- Sequencing of Sentences.
Language Proficiency: Modal Auxiliaries, Active & passive voice, Writing:
Praject report (proposal & progress) ,sequencing of sentences Vocabulary —words
on engineering material Practical Component: Listening- Listening-
Comprehensions based on Nat Geo/Discovery channel videos Speaking-
Preparing posters and presenting as a team. Reading- Biographies, travelogues,
technical blogs.

Total Instructional Hours

After completion of the course the learner will be able

COl  To communicate in a professional forum
CO2  To speak or write a content in the proficient language

Instructional
Hours

T+2

T+2

5+4

5+4

6+3

45

Course )
Outcome C©3  To maintain and use appropnate one of the communications.
C04  To read, write and present in a professional way.
CO5  To follow the etiquettes in formal communication,
TEXT BOOKS
T1 Norman Whitby, “Business Benchmark-Pre-intermediate to Intermediate”, Cambridge University
Press,2016.
T2 Raymond Murphy, “Essential English Grammar”, Cambridge UniversityPress, 2019,
REFERENCE BOOKS
Ri Meenakshi Raman and Sangeetha Sharma. “Technical Communication- Principles and Practice™,

Oxford University Press, 2009,




R2

R3

Chairm
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Programme/Sem Course Code
B.Tech/1 22IT1151

Unit

1I

I

v

Course
Objective

Raymond Murphy, “English GrammarinUse”-4"editionCambridgeUniversityPress, 2004,
Kamalesh Sadanan, “A Foundation Course for the Speakers of Tamil — Part — | & II"*, Orient

flackswan,ZO 10

- BoS

Name of the Course L
PYTHON PROGRAMMING AND 3
PRACTICES

The learner should be able
1. To know the basics of algorithmic preblem solving.
To read and write simple Python programs.

2

3.0
functions and call them.

4. To use Python data structures — lists, tuples, dictionaries.

5. To de input/output with files in Pythen.

Description

ALGORITHMIC PROBLEM SOLVING

Algorithms, building biocks of algorithms (statements, state, control flow, functions),
notation (pseudo code, flow chart, programming language), algorithmic problem
solving, simple strategies for developing algorithms (iteration, recursion).

Illustrative problems: To find the Greatest Common Divisor (GCD)oftwo numbers,
Fahrenheit to Celsius, Perform Matrix addition.

DATA, STATEMENTS, CONTROL FLOW

Data Types, Qperators and precedence of operators, expressions, statements, comments;

Conditionals; Boolean values and operators, conditional (if), alternative (if -else),

chained conditional (if —elif-else); Iteration: state, while, for, break, continue, pass;

Simple algorithms and programs: Area of the circle, check the given year is Leap

year or not, Factorial of a Number.

FUNCTIONS, STRINGS

Functions, parameters and arguments; Fruitful functions: return values, local and global

scope, function compositien, recursive functions. Strings: string slices, immutability,

string functions and methods, string module.

TMustrative programs: Perform Linear Search, Selection sort, Sum of all elements

in a List, Pattern Programs

LISTS, TUPLES, DICTIONARIES

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists,

listparameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations

andmethods; advanced list precessing - list comprehension.

Illustrative programs: List Manipulation, Finding Mazimum in a List, String

processing.

FILES, MODULES, PACKAGES

Files and exception: text files, reading and writing files, errors and exceptions, handling

exceptions, modules, packages

Illustrative programs: Reading writing in a file, word count, Handling Exceptiens
Total Instructional Hours

At the end of the course, the learner will be able to

Efl‘
T

0

Course co2
Outcome

CO1  Develop algorithmic solutions to simple computational problems,

Read, write, execute by hand simple Python programs.

co3 Python program inte functions.

CO4  Represent compound data using Python lists, tuples, dictionaries.

Chaifman'BoS Dean Academics

Pean (Academios)
b HiC "

P C
2 3

To develop Python programs with conditionals and loops and to define Python

Instructional

Hours

5+4

5+4

5+4

5+4

45

Structure simple Python pregrams for solving problems and Decompose a



CO5  Read and write data from/to files in Python Programs.

TEXT BOOKS

T Guido van Rossum and Fred L. Drake Jr, An Introduction to Python — Revised and updated for Python 3.6.2,
Shroff Publishers, First edition (2017).

T2 $. Annadurai, S.Shankar, I.Jasmine, M.Revathi, Fundamentals of Python Programming, Mc-Graw Hill

Education {India) Private Ltd, 2019.

REFERENCE BOOKS

Charles Dierbach, —Intreduction to Computer Science using Python: A Computational Problem- Solving
Focus, Wiley India Edition,2013.

R2 Timothy A. Budd, —Exploring Pythonl, Mc-Graw Hill Education {India)} Private L., 2015

Robert Sedgewick, Kevin Wayne, Robert Dondero, —Intreduction to Programming in Python: An Infer-
disciplinary Approach, Pearson '

R1

&
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Programme/Sem Code Name of the Course L T P
B.TECH/I 22HE1072  ENTREPRENUERSHIP AND INNOVATION I 0 0

The student should be made

To acquire the knowledge and skills needed to manage the development of innovation.

1.
Course 3 To recognize and evaluate potential opporfunities to monetize these innovations.
Objectives 5. To plan specific and detailed method to exploit these opportunities.

4,  Toacquire the resources necessary to implement these plans.

5, Tomake students undersiand organizational performance and its importance.

Module Description

Entrepreneurial Thinking

2 Innovation Management

3 Design Thinking

4 Opportunity Spotting / Opportunity Evaluation
5 Industry and Market Research

6 Innovation Strategy and Business Models

7 Financial Forecasting

8 Business Plans/ Business Model Canvas

9 Entrepreneurial Finance

10 Pitching to Resources Providers / Pitch Deck
1 Negotiating Deals ~
12

New Venture Creation




13 Lean Start-ups

14 Entrepreneurial Ecosystem
15 Velocity Venture
TOTAL INSTRUCTIONAL HOURS 15
At the end of the course, the learner will be able to
COJ Understand the nature of business opportunities, resources, and industries in critical and creative
aspects.
0(3]::::‘3 €02  Understand the processes by which innovation is fostered, managed, and commercialized.
CO3 Remember effectively and efficiently the potential of new business opportunities.
o4 Assess the market potential for a new venture, including customer need, competitors, and
industry attractiveness.
CO5 Develop a business model for a new venture, including revenue. Margins, operations, Working
capital, and investment.
TEXTBOOKS

T1  Arya Kumar “Entrepreneurship-—CreatingandieadinganEntreprencurialOrganization”, Pearson, Second Edition (2012).
T2  Emrah Yayici “Design Thinking Methodology™, Artbiztech, First Edition (2016).

REFERENCE BOOKS
R1 Christopher Golis “Enterprise & Venture Capital”, Allen &Unwin Publication, Fourth Edition (2007).
R2 Thomas Lock Wood & Edger Papke “Innovation by Design™, Career Press. com, Second Editien (2017).
R3 Jonathan Wilson “Essentials of Business Research”, Sage Publication, First Edition (2010).

WEB RESOURCES
W1  htps://blef forgeforward.in/tagped/startup-lessons

W2  htips:/blof.forgeforward. in/tagged/entrepreurship

W3  https://blof forgeforward.in/tagged/minimum-viable-product

W4 hitps://blof forgeforward.in/tagged/minimum-viable-product

WS https://blof.forgeforward.in/tagged/innovation
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Programme Course Code Course Title

BE/BTECH 22HE1073 INTRODUCTION TO SOFT SKILLS

1. To develop and nurture the soft skills of the students through instruction, knowledge acquisition,

demonstration and practice.

Course 2. To enhance the students ability to deal with numerical and quantitative skills.

Objecti

ves:
3. To identify the core skills associated with critical thinking.

4. To develop and integrate the nse of English language skills.

Unit Description Instructional
Hours
Lessons on excellence
I Skill introspection, Skill acquisition, consistent practice 2
Logical Reasoning
1I Problem Solving - Criticat Thinking- Lateral Thinking - Coding and Decoding — Series — Analogy tH
- Odd Man Out - Visual Reasoning - Sudoku puzzles - Attention to detail
Quantitative Aptitude
Addition and Subtraction of bigger numbers - Square and square roots - Cubes and cube roots -
m Vedic maths techniques - Multiplication Shortcuts - Multiplication of 3 and higher digit numbers "
— Simplifications - Comparing fractions - Shorteuts to find HCF and LCM - Divisibility tests
shorteuts -
Algebra and functions
Recrnitment Essentials
v o .
Resume Building - Impression Management 2
Verbal Ability
v Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent — Agreement - 4
Punctuations
Total Instructional Hours 30
COI:  Students will analyze interpersonal communication skills. public speaking skills.
CO2:  Students will exemplify tautology, contradiction and contingency by logical thinking.
Students will be able 1o develop an appropriate integral form to solve all sorts of quantitative
Course co3: problems
Outcome: CO4: Students can produce a resume that describes their education, skills, experiences and measurable
" achievements with proper grammar, format and brevity.
CO3: Students will be developed to acquire the ability to use English language with an error while
" making optimum use of grammar.
Q@
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Socual Life of Tamils (Dr K K Piliay) A joint pubtication of TNTB & ESC and RMRL - (in print)

Social Life of the Tamis - The Classical Penod (Dr.S Singaravelu) (Pubished by
Interngtional Insitute of Tamit Studies,

Histoncal Heritage of the Tamids (Dr.S.V.Subatamanian, DrK.D. Thirunavukkarasu)
(Published by Indemational institute of Tamil Studies).

The Contribulions of the Tamils o Indian Cutture (Dr.M.Valarmathi) (Published by:
international institute of Tami! Studies )

Keeladi - ‘Sangam City Civilization on the banks of river Vaigai' (Jointly Published by
?mmm ofArchaeoiogy & Tamil Nadu Text Book and Educational Services Corporation.

ami Nadu)

Studies in the History of india with Special Reference o Tami Nadu (Dr.K K Pilay)

(Publishedby. The Author)

Porunai Civilization (Jointly Published by. Department of Archaeology & Tamil Nadu Text

Bookand Educational Services Corporation. Tamil Nadu)

goumey of Civiiization indus 10 Vaigai (R Balakrishnan) (Published by. RMRL) - Reference
ook
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Programme Course Code Name of the Course L T P C

B.E./B.Tech 22MC10%4 HERITAGE OF TAMIL 2 0 0 0

The learner should be able te
1. Iniroduce studenis to the great History of Tamil literature.

Course 2. Establish the heritage of various forms of Rock art and Sculpture art.
Objective 3. To study and understand the various folk and Martial aits of Tamil culture
4. Introduce students to Ancient Tamil concepts to understand the richness of Tamil literature,
5. To learn about the varions influences or impacts of Tamil language in Indian culture.
Unit e Instructional
Description
Hours
I Language and Literature
Language families in India — Dravidian Languages — Tamil as a classical language — Classical
Literature in Tamil- Secular nature of Sangam Literature — Distributive justice in Sangam 6

Literature — Management principles in Thirukural — Tamil epics and impacts of Buddhism &
Jainism in Tamil and Bakthi literature of Azhwars and Nayanmars — Forms of minor poetry _
Development of Modern literature in Tamil — Contribution of Bharathiyar and Bharathidasan.
II Heritage _Rock Art Paintings to Modern Art — Sculpture
Hero Stone to Modern Sculpture — Bronze icons — Tribes and their handcrafts - Art of
temple car making — Massive Terracotta sculptures, Village deities, Thiruvalluvar statue at 6
Kanyakumari, Making of musical instruments — Mridangam, Parai, Yazh and
Nadhaswaram - Role of Temples in social and economic life of Tamils.
I Folk and Martial Arts
Therukoothu, Karagattem, Villupattu, Kaniyan koothu, Oyilattam, Leather puppertry, 6
Silambattam,, Valari Tiger dance ~ Sports and Games of Tamils.
Thinai Concept of Tamils
IV  Flora and Fauna of Tamils — Aham and Puram Cencept from Tholkappiyam and Sangam

Literature — Aram concept of Tamils — Education and Literacy during Sangam Age - Ancient 6
cities and ports of Sangam age — Exporot and Impert during Sangam age — Overseas conquest of
Cheolas.
Contribution of Tamils to Indian National Movement and Indian Culture
V  Contribution of Tamils to Indian freedom struggle — The cultural influence of Tamils over the 6

other parts of India - Self respect movement — Role of Siddha Medicine in indigenous systems of
Medicine — Inscriptions & Manuscripts — Print History of Tamil books.
Totzl Instructional Hours 3

At the end of the course, the learner will be able to
CO1: Learn about the works pertaining te Sangam age
C02: Aware of our Heritage in art from Stone sculpture to Modern Sculpture.
Course  CO3Appreciate the role of Folk arts in preserving, sustaining and evolution of Tamil culture.
Outcome CO4: Appreciate the intricacies of Tamil literature that had existed in the past.
CO5: Understand the contribution of Tamil Literature to Indian Culture

TEXTBOOKS:

T1: Social Life of Tamils (Dr.K.K.Pillay} A joint publication of TNTB & ESC and RMRL — (in print)
T2: Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International Institute of Tamil
Studies.

T3: Historical Heritage of the Tamils (Dr.8.V.Subatamanian, Dr.K.D. Thirunavukkarasu}{Published by: International
Institute of Tamil Studies).

REFERENCEBOOKS:

R1-The Contributions of the Tamils to Indian Culture (Dr.M . Valarmathi) (Published by: International Institute of Tamil
Studies)

R2- Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Bookand Educatjonal
Services Corporation, Tamil Nadu)

R3-Joumey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book.

e
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Programme

BE/B.TeckV  13HE1095 UNIVERSAL HUMAN VALUES

Course
Objectives

Unit

II

HI

v

Course
Outcome

Cg:ésee Name of the Course L

{COMMON TO ALL BRANCHES)
Thestudentshould bemade

1. To help the students appreciate the essential complementarily between 'VALUES' and 'SKILLS' to
ensure sustained happiness and prosperity which are the core aspirations of all human beings.

2. TofacilitatethedevelopmentofaHolisticperspectiveamongstudentstowardslifeandprofession as well
as towards happiness and prosperity based on a correct understanding of the Human reality and the
rest of existence. Such a holistic perspective forms the basis of Universal Human Values and

movement towards value-based living in a natural way.

3. To highlight plausible implication sofsuchaHolisticunderstanding Interms ofethicalhumanconduct,

trustful and mutually fulfilling human behavior and mutually enriching interaction with Nature.
Instructional

Descrip
tion
Introduction to Value Education
Right Understanding, Relationship and Physical Facility (Holistic Development and the Role of
Education)-Understanding Value Education - Self-exploration as the Process for Value Education
- Continuous Happiness and Prosperity — the Basic Human Aspirations - Happiness and Prosperity
— Current Scenario - Method to Fulfill the Basic Human Aspirations
Harmony in the Human Being and Harmony in the Family
Understanding Human being as the Co-existence of the Self and the Body - Distinguishing
between the Needs of the Self and the Bedy - The Body as an Instrument of the Self -
Understanding Harmony in the Self- Harmony of the Self with the Body - Programme to ensure
self-regulation and Health
Harmony in the Family and Society
Harmeny in the Family - the Basic Unit of Human Interaction.Values in Human to Human
Relationship'Trust' — the Foundational Value in Relationship Values in Human to Human
Relationship'Respect' — as the RightEvaluation
Understanding Harmeny in the Society
Harmony in the Nature / Existence
Understanding Harmony in the Nature.Interconnectedness, self-regulation and Mutual Fulfillment
among the Four Orders of Nature- Understanding Existence as Co-existence of mutually
interacting units in all pervasivespace Realizing Existence as Co-existence at All Levels The
Holistic Perception of Harmony in Existence. Vision for the Universal Human Order
Tmplications of the Holistic Understanding — a Look at Professional Ethics
Natural Acceptance of Human Values Definitiveness of (Ethical) Human Conduct A Basis for
Humanistic Education, Humanistic Constitution and Universal Human Order-Competence in
Professional Ethics Holistic Technologies, Production Systems and Management Models-Typical
CaseStudiesStrategies for Transition towards Value-based Life and Profession
Total Instructional Hours

At the end of the course, the leamer will be able

CO1: To become more aware of holistic vision of life - themselves and their surroundings.

CO2: To become more responsible in life, in the Society and in handling problems with sustainable
Solutions.

CO3: To sensitive towards their commitment towards what they understood towards environment and

Socially responsible behavior.

CO4: To able to apply what have learnt to their own self in different day-to-day settings in real life and

In handling problems with sustainable solutions.
COS5: To develop competence and capabilities for maintaining Health and Hygiene.

Reference Books:
R1.A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria,

2n Revised Edition, Excel Books, New Delhi, 2019. 1SBN 978-93-87034-47-1

R2 Teachers’ManualforAFoundationCourseinHuman ValuesandProfessional Ethics, RR Gaur,

R Asthana,G P Bagaria, o Revised Edition, Excel Books, New Delhi, 2019, 1ISBN 978-93- 87034-53-2
R3.JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak,1999.

R4.Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.
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CURRICULUM
R2022



S Hindusthan College of Engineering and Technology [ ;ﬁ}!

(An Autonomous Institution, Affiliated to Anna University, Chennat

. '
A% M1 A LYY

IO Approved by AICTE, New Delhi& Accredited by NAAC with ‘A’ Grade) | rOvaneinans
IH%’?'};’TE Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNPERGRADUATE PROGRAMMES
B.TECH. FOOD TECHNOLOGY (UG)
REGULATION-2022
For the students admitted during the academic year 2022-2023 and snwards
SEMESTER I
r~su} C(':’:;:‘ Course Title Category | L| T| P| C|TCP|CIA [ESE| Total
THEORY
1. |22MA1101Matrices and Calculus BSC |3i1|0|4] 4 |40 60| 100
2. |22ME1201Engineering Drawing ESC |1|4|0|3| 5 |40 60| 100
THEORY WITH LAB COMPONENT
3. | 22PH1151 Physics for Non-Circuit Engineering BSC |2(0{2|3| 4 |50(50] 100
4. |22HE1151 English for Engineers HSC !2|16]2|3] 4 50]|50] 100
5. | 22IT1151 Python Programming and practices ESC |2(0]2(3| 4 |50]|50] 0D
EEC COURSES (SE/AE)

6. (22HE1071 JHV AEC (2|0(0[2] 3 [40]|60]| 100
7. {22HE1072 Entrepreneurship & Innovation AEC [1|0]Ofp1| I [100| G | 100
MANDATORY COURSE
8 P o] ?:ﬂﬁ‘g::;:ﬁggﬂ“ pi-tigatd Mc |2]|o|olol2]|ofo| o

TOTAL (15| 8| 6 119| 27 |370|330| 700

SEMESTER II
hsh.) Cg:;:” Course Title Category | L| T| P] C[TCP|CIA|ESE| Total
THEORY
Partial differential equations, fourier series|
1. | 22MA2105 and forms (BME, Civil & FT) BSC ([3[1(0{4| 4 |40]| 60} 100
2. | 22CY2101 | Envirenmental Studies ESC |[210[(0{2] 3 |40|60( 100
BASICS OF MATERIAL SCIENCE
3. | 22PH2101 | (Common to all branches except| BSC [2]{0(0{2} 3 |40 |60 100
Mechatronics)
4, | 22EE2231 | Basics of Electrical Engineering ESC |3{0(0{3] 3 |40 )60 100

THEORY WITH LAB COMPONENT




5. | 22FT2151 | Biochemistry BSC [2]l012|3]| 4 |50]50( 100
6. | 22HE2151 | Effective Technical Communication HSC {2(0]2]|3|4 50| 50| 100
PRACTICAL
7. | 22ME2001 [ Engineering Practices ESC |0|0j4[2] 2 [60]40! 100
EEC COURSES (SE/AE)

8. | 22HE2071 | Design Thinking AEC |z2|oi0]27 2 {100 0 | 100
9. | 22HE2072 | Soft Skills -1 AEC 1{ojo|1] 1 |100] O | 100
MANDATORY COURSE
10, o0or | eyt Me j2j0]0joj1jo]0] 0

All studenis shall enrotl,
on admission, in anyone of
1L.| 22MC2093 g&:it;flggrs\lic:l}g;riﬁgii (C(l,‘l;‘:ri:mn) MC tclllizzr:z(:‘n::i\ftglzgdment )
programmes and undergo
training for about 80 hours
19 1] 8{22( 27 | 520|380 | 900
SEMESTER IIl
Sl Qe Course Title Category | L| T| P | c|TCP|C1A|ESE | Total
THEORY
1. | 22MA3107 | Numerical Methods BSC |3l1]|o|4] 4 | 40| 66 100
2. | 22FT3201 Food Microbiology PCC (o033 {4060 100
3. | 22FT3202 | Fundamentals of Heat and Mass Transfer | PCC_|3[1]0]4} 3 |40 60 100
4. | 22FT3203 Fluid Mechanics PCC [3|1]|0]|4; 4 | 40| 60 100
THEORY WITH LAB COMPONENT
5. 22FT3251 | Foed Chemistry PCC 12|0:203] 4 |50)50] 100
PRACTICAL
6. 22FT3001 | Unit Operations Laboratory ESC [¢|0|4|2( 4 [60] 40| 100
7. | 22FT3002 | Food Microbiology Laborstory pcc |ofolal2] 4 [60]a0] 100
EEC COURSES (SE/AE)

8. | 22HE3071 | Soft Skills -2 SEC 1jol0f1] 1 {100 O | 100
9, | 22HE3072 | Ideation Skills AEC j2(o0l0f2]| 2 [40% 60 100
MANDATORY COURSE
10.| 22MC3191 m;;;}s:;::gﬂdl‘:‘c‘;f:m Mc [2|o0|o]|e| 2 |10 0 | 100

TOTAL|17| 3 | § 125 29 (470|430 | 900




SEMESTER IV

S e Course Title Category | L| T| P| C|TCP|C1A [ESE| Total
THEQRY
1. | 22HE4101 | IPR and Start-ups HSC (2|0[0Ql2 2 |40 60| 100
2. | 22MA4104 | Probavility and BSC |3]0|0|3] 3 |40]60]100
Operations Research
3, | 22FT4201 | Principles of Thermodynamics PCcC [3(1|0|4] 3 [40] 60 | 100
4. | 22FT4202 | Refrigeration and Cold Chain Management | PCC 3| 110/ 4] 4 40 | 60 | 100
5. | 22FT4203 | Unit operations in Food Processing PCC |3|0(0|3] 4 | 40|60 100
6. | 22FT4204 | Food Analysis and Quality Control PCC |[3[0[0]|3] 4 |40 |60 | 100
PRACTICAL
7. | 23FT4001 Food Analysis and Quality Control pec |ololal2l 4 |60 a0] 100
. Laboratory
8. | 22FT4002 Unit Operations in  Food Processin pcc lololajz| 4 |60 40| 100
Laboratory
EEC COURSES (SE/AE)
9. | 22HE4071 | Soft Skills -III SEC (1|o|0|1]| L {160| O | 100
TOTAL (18] 2| 8 |24| 29 | 460|440 900

* Two weeks internship carries 1 credit and it will be done during Semester 11T summer vacation and same will

be evaluated in Semester TV.
I students unable to undergo in semester 111, then the Internship I offered in the semester IV can be clubbed with

Internship II (Total: 4 weeks-2 credits)

SEMESTER V
:;' Qe Course Title Category | L| T P| C|TCP|CIA |ESE| Total
THEORY
1. | 12FT5201 Fruits and Vegetable Processing pcc |3lolol3l a4 |40]60] 100
Technology
2. | 22FT5202 | Pouliry, Meat and Fish Process Technology | PCC 3|0 0|3 3 | 40 60 | 100
3. | 22FT53XX | Professional Elective-1 PEC [3|6|0!l3] 3 |40 |60 | 100
4. | 22FT53XX | Professional Elective-2 PEC 3/010(3| 3 (40160 100
5. | 22FT53XX | Professional Elective-3 PEC |[3|0|0[3| 3 |40 |60 100
THEQRY WITH LAB COMPONENT
6. | 22FT5251 | Baking and Confectionery Technology PCC [ 2[0]2(3]| 4 |50 |50 100
PRACTICAL
2. | 22FT5001 Fruits and Vegetable Processing Technology rec lololalal a |60 40! 100
Laboratory
EEC COURSES (SE/AE)
8. | 22HES071 | Soft Skills -4/Foreign languages SEC Ljofopt) 1 |100] ¢ | 100
/,:\:*;--ﬁ TOTALI18| 0] 6 21| 25 |410|3%0| 800
LY NI ra
E -u,i,. T




SEMESTER VI

hsh') Course Course Title Category | L| T| P| C|TCP|CIA|ESE| Tota)
THEORY
1. | 22FT6201 | Dairy Engineering PcCc |3|0l0]3; 3 |40]60) 100
2. | 22H86101 | Professional Ethics (Common) HSC |3|¢|0f3] 3 |40 60| 100
3. | 22FT63XX | Professional Elective-4 PEC |3|0j0]|3] 3 |40]|60]) 100
4. | 22FT63XX | Professional Elective-3 PEC 3|lol0|l3| 3 |40 60| 100
5. | 22XX64XX | Open Elective — 1* OEC 13[0{0]|3} 3 4060|100
6. i 22XX64XX | Open Elective - 2* OEC |3|0|0[3] 3 ]40(60 100
PRACTICAL
7. | 22FT6001 | Dairy Engineering Laboratory PCC |0j0]4]|2] 4 16040 10D
8. | 22FT6002 | Food Process Equipment Design Laboratory| PCC | 0 0|4)2 4 | 60|40 100
EEC COURSES (SE/AE)
9, | 22HEG6071 | Soft Skills -3 sgc {2]|olol2| 2 |100f O | 100
TOTAL![20} 0| 8 24| 28 [460|440| 900
SEMESTER VI
:‘; c(.::.:g:e Course Title Category | L| T| P| C|TCP|CIA |ESE| Total
THEORY
1. | 22FT7201 | Food Packaging PCC | 3]0]0]3] 3 |40 60| 100
2. | 22FT7202 | Food Plant Layout and Management PCC |3|11014| 4 |40] 60| 100
3. | 22FT730X | Professional Elective-6 PEC [ 3]010|3] 3 |40 60| 100
4. | 22FT740X | Open Elective —3* OEC 13]0|0]|3| 3 |40 60| 100
5, | 22FT740X | Open Elective — 4* QEC |3l0lo|3] 3 |40|60]| 100
PRACTICAL
6. | 22ZFT7001 | Food Packaging Laboratory PCC |0|0|4]2] 4 |60|40) 100
EEC COURSES (SE/AE)
7. | 22FT7701 | Internship - II’ SEC |-|-f-12] 1 |100| O | 100
TOTAL (15| 1| 4|20 21 |360340| 700

* _ Two weeks intemship carries 1 credit and it will be done during Semester VI summer vacation/placement
training and same will be evaluated in Semester VIL

SEMESTER VIII

S. Course
Code

Course Title

Category

TCP

Cla

ESE

Total

EEC COURSES (SE/AE)




1. | 22FT8901 | Project Worl/Granted Patent SEC9. [0]0(20 |10 | 20| 100 | 19 200
[ TOTAL{0 )0} 20 {10 | 20 | 100 [100] 200
Note:

*As per the AICTE guideline, in Semesters [, IL, III & {V NCC one credit subject is added as

Value Added Course with Extra Credit. Further, the students who enrolled his/her name in
HICET NCC and Air Wing are eligible to undergo this subject. The earned extra credits printed
in the Consolidated Mark sheet as per the regulation.

2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the
appropriate semester. Further, the students’ who have opted NCC subjects in Semester I, II, 1]
& 1V are eligible to undergo NCC Open Elective Subjects.
3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted
in the Academic Year 202} - 22.
OPEN ELECTIVE 1 AND II (EMERGING TECHN OLOGIES)
To be offered for the students other than CSE, IT, Al&ML, ECE & BIOMEDICAL
PERIODS TOTAL
8. | COURSE CATE
NO.| CODE COURSE TITLE GORY |-} WEEK |CONTACT | CREDITS
L | T | P | PERIODS
1 |22A16451 Artiﬁ(;ial Intelligence and Machine OECc | 210 |2 4 3
Leaming Fundamentals
2 |22C86451 | Blockchain Technology OEC | 2 10 ]2 4 3
3 _|22EC6451 | Cyber security OEC [2 0o |2 4 3
4 |22EC6452 | IoT Concepts and Applications OEC |2 ] 0| 2 4 3
5 | 22IT6451 | Data Science and Analytics OEC | 2 | 0 | 2 4 3
6 [22BM6451 | Augmented and Virtual Reality OEC | 2 | 0| 2 4 3
OPEN ELECTIVE I AND I

To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS, CIVIL, EEE,
CHEMICAL, FOOD TECH, E&1

PERIODS TOTAL
S. | COURSE CATE
PER WEEK | CONTACT | CREDITS
NO. | CODE COURSE TITLE GORY LT [ p ]| PERIODS
1 [22AE6401 | Space Science OEC |3 (0|0 3 3
2 22MT6401 | Introduction to Industrial Engineering | OEC | 3 | 0 | 0 3 3
3 P2MT6402 | Industrial Safety and Environment OEC | 310 |0 3 3
4 R2CE6401 | Climate Change and its Impact OEC |3 (0|0 3 3
5 DR2CE6402 Environment and Social Impact oEc (3|0l o 3 3
Assessment
6 _22MEG6401 | Renewable Energy System OEC | 3]0 ] 0 3 3
7 _R2MEG402 | Additive Manufacturing systems OEC [ 3]0 ] 0 3 3
Introduction to Industrial
8 pIFIedon Instrumentation and Control OEC |3 )00 3 3
9 b2EIs402 Graphical Prpgrammmg using Virtual oEc 310l 3 3
Instrumentation
10 22AU6401 Fun@ameptals of Automobile o |0 3 3
Engineering




11 R2AUG6402_| Automotive Vehicle Safety OEC |3 0|0 3 3

12 R2EE6401 | Digital Marketing OEC | 3]0 |0 3 3

13 R2EE6402 | Research Methodology QEC 131010 3 3

14 22FT6401 | Traditional Foods OEC |3 |0 l0 3 3

15 R2AG6401 Urbar_l Agriculture and Organic oec |3 1o | o 3 3
Farming

16 P2CH6401 | Biomass and Bierefinery OEC |3 |0 )0 3 3

OPEN ELECTIVE 111

(Note: Each programme in our institution is expected to provide one course only)

Note: Non-Circuit Departments can add one Open Elective course in the above list to offer for the
circuit branches

Students shall choose any one of the open elective courses such that the course content or title not belong
to their own programme. :

PERIODS TOTAL
S. | COURSE CATE
PER WEEK | CONTACT |CREDITS
NO. | CODE COURSE TITLE GORY L [T [ 7| PERIODS
1 |22EE7401 Funf?am_emals of Solar Energy & its oec | 3|0 | o 3 3
applications
OPEN ELECTIVE IV
1
FERIODS TOTAL '
S. | COURSE CATE
PER WEEK | CONTACT | CREDITS
NO.| CODE COURSE TITLE - [ZORY L [T 1p | PERIODS
1 |22L87401 Genet:a] s_tudles for competitive oec | 3 {0 | o 3 3
examinatons
2 |22087402 Human nghts, Women Rights and oEc | 3 | ol o 3 3
Gender equity
3 |22L87403 | Indian ethos and Human values OEC ;3 (0|0 3 3
4 (22187404 Financial independence and oec {300 3 3
management
5 |22L87405 | Yoga for Human Excellence OCEC |30 | O 3 3
6 |22LS7406 | Democracy and Good Governance OEC | 3 |0 0D 3 3
7 (22187407 | NCC Level - 11 OEC |3 | €| o 3 3
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical I . :
Processing of Ve.r tical IT Vertical 1T Vertical IV Vertical V Vertical V]
Spices and Food Safety .
Cereals, Pulses . Entrepreneurship | Food Colors, Novel
\ Plantation Management .
and Grain Technol Syste and Management | & Flavors Technologies
Technology echnology ystem




22FT5307
22FT5301 22FT5_304 Introduction 22FT5310 ) 29FT5317
Processing of to food safety Entrepreneurship | 22FT5314 L
Technology of |, . . ) o I Principles of
Fats and Oils Spices & Plantation|  Analysis and Opportunities for [Food additives Food Processin
Crops Quality Risk | Food Technologist g
Management
22FT5302 22FT5305 22FT3308 22FT5311 22FTS313 1 yprs3ng
Cereal . HACCP in Food : Food colors
Blending and Value . Total Quality Post-Harvest
Technology o Precessing and flavor
~Addition . Management Technology
and Preservation Technology
Z2FT3303 22FT5306 22FT3309 22FTS312 Z2FTS316 1 oers3ig
Processing . FSMS & Food i Biclogy and
Processing of Enterprise for h Cane sugar
of Legumes and Coffee Product and Supply resource plannin Chemistry of Technolo
Oilseeds Chain Management P £ | Food Flavors 24
22FT6301 22FT6305 éiizfig 22FT6309 1FT6311
Milling 22FT6303 Food laws — acceptance and Functional Beverage
Technology for | Processing of Tea Indian and Markgt survey in Foods and Te hnol§
Food Materials International s Nutraceuticals ¢ 24
. Food Processing
22FT6306
22FT6302 22FT6304 Faod Safety 22FT6308 20FTe310 |  22FT6312
Technology . . s . Emerging Non-
. Processing of in Hospitality Energy Audit in Food
of Malting . . Thermai
and Brewin ~ cocoa Industry & Food Processing | Toxicology Processing of
£ and Chocolate GLP in Food Industry and Allergy &
: Foods
Industries
22FT7303 22FT7304
22FT7301 22FT7302 | poodAnslysis, | Food Process | 22F17305 | 22FT7306
Packaging of . . Genetically Emerging
By Products ; Testing & Economics & . =
Spices, . . - Modified | Technologies in
Management Plantation products Microbial Industrial Foods Food Processin
P Safety Analysis Management g
22FT7307 22\};1;:;1 !
Quality, 22FT7308 22FT7309 Management |  22FT7312
Laws and Spice Processing . 22FT7310
. Food quality, . and By- Technology of
Regulations  |and Products Laws, Supply Chain and
in Grain Quality Standards Assurance and Retail Management Product Snack and
. . Quality Control Utilization in | Extruded Foods
Processing and Regulations Food
Industries .
Industries

Students are permitted to choose all Professional Electives from a particular vertical or from different

verticals.
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Details of Vertical I: Processing of Cereals, Pulses and Grain Technology
PERIODS TOTAL
NO. | “CODE COURSE TITLE GORY l;ER ‘:EE: e ¥ | CREDITS

1. |22FT5301 | Technology of Fats and Qils PEC {310 | ¢0C 3 3
2. |22FT3302 | Cereal Technology PEC | 3 ;8|0 3 3
3. |22FT5303 | Processing of Legumes and Oilseeds PEC [ 3|00 3 3




4. |22FT6301 M]lhgg Technology for Food PEc 13 ol o 3 3
Materials
5. |22FT6302 | Technology of Malting and Brewing PEC |3 | 0| o 3 3
6. [22FT7301 | By Products Management PEC [3 /0] 0 3 3
7. |22FT7307 | Quality, Laws and Regulations in PEC |3 (0 | 0 3 3
grain processing Industries |
Details of Vertical II: Spices and Plantation Technology
S. | COURSE CATE | ERIODS | TOTAL i
: WEE
NO.| CODE COURSE TITLE GORY | =X WEEK |CONTACT | CREDITS
L | T | P | PERIODS
1. 122FTS304 Processing of spices & plantation PEC | 3 |0 | o 3 3
CIops
2. |22FT5305 | Blending and Value Addition PEC 13| 0| 0 3 3
3. |22FT5306 | Processing of Coffee PEC {3 (0|0 3 3
4. |22FT6303 | Processing of Tea PEC 300 3 3
5. |22FTe6304 | Processing of cocoa and chocolate PEC | 3|0 |0 3 3
Packaging of spices and plantation
6. |22FT7302 | products PEC [ 3| 0|0 3 3
7. |22FT7308 Spw; Processing and produc?s laws, PEC 13100 3 3
quality standards and regulations
Details of Vertical III: Food Safety Management System
PERIODS TOTAL _‘
S. | COURSE CATE
PER WEEK | CONTACT | CREDITS
NO.| CODE COURSE TITLE GORY LT T 7] PERIODS
Introduction to food safety analysis and
1. |22FT5307 quality Risk management PEC | 3]0 10 3 3
HACCP in Food Processing and
2. [22FT5308 [Preservation PEC /370 (0 3 3
3. |22FT5309 FSMS & Food Product and Supply PEC | 3| o |0 3 3
Chain Management
4. |22FT6305 Food laws - Indian and International PEC |30 |0 3 3
Food Safety in Hospitality industry &
5. |22FT6306 |GLP in Food Industries PEC | 3|00 3 3
Food Analysis, Testing & Microbial
6. |22FT7303 [afety Analysis PEC |3 |0 {0 3 3
7. |22FT7309 Food quality, Assurance and Quality PEC | 3|00 3 3
Control .




Details of Vertical IV: Entrepreneurship and Management

PERIODS TOTAL
S. | COURSE CATE
WE
NO. | CODE COURSE TITLE GORY | LER WEEK | CONTACT | CREDITS
L | T | P | PERIODS
Entrepreneurship Opportunities for Food
1. |22FT5310 Technologist PEC 3100 3 3
2. 22FT53 11 [Total Quahty Management PEC 3 0 0 3 3
3. |22FT5312 [Enterprise for resource planning PEC [ 370 | ¢ 3 3
Consumer acceptance and Market survey
4. 22FT6307 in Food Processing PEC 3 0 0 3 3
5. |22FTe308 [Energy audit in food processing industry PEC | 3 | ¢ | o 3 3
Food Process Economics & Industrial
6. |[22FT7304 Management PEC 1 310 ] 0 3 3
7. |22ZFT7310 Supply Chain and Retail Management PEC [ 3]0 |0 3 3
Details of Vertical V: Food Colors & Flavors
PERIODS TOTAL
8. | COURSE CATE
PER WEEK | CONTACT |CREDITS
NO. | CODE COURSE TITLE IGORY L 1T 7| PERIODS
Food additives
1. |22FT5314 pec | 3| 9|0 3 3
2. |22FT5315 Food colors and flavor Technology PEC | 30| 0 3 3
3. |22FT5316 [Biology and Chemistry of Food Flavors | PEC | 3 | 0 | 0 3 3
4. |22FT6309 [Functional foods and Nutraceuticals PEC 31010 3 3
5. |22FT6310 Food Toxicology and Allergy PEC | 3 | 0 | 0 3 3
6. 22”7305 GCHEtically Modified FOOdS PEC 3 0 0 3 3
Waste Management and By-Product
PP iisation in Food Industries PEC | 30190 3 3
Details of Vertical VI: Novel Technologies
PERIODS TOTAL -
5. | COURSE CATE
PER WEEK | CONTACT |CREDITS
NO, CODE COURSE TITLE IGORY L1 TP | PERIODS
1. |22FT5317 [Principles of Food Processing PEC 31010 3 3
2. [22FT5318 [Post-Harvest Technology PEC |3 lo |0 3 3
3. |22FT5319 [Cane sugar Technology PEC {3 |00 3 3
4. |22FT6311 [Beverage Technology PEC | 3|0 [0 3 3




merging Non-Thermal Processing of
5. [22FT6312 Foods PEC | 3|00 3 3

Emerging Technologies in Food
6. |22FT7306 Processing PEC 3 0 0 3 3

Technology of Snack and Extruded

Foods PEC | 3, 0] 0 3 3

7. |22FT7312

Enrollment for B.E. / B. TECH, (HONOURS) / Minor Degree {optional)

A student can also optionally register for additional courses (18 credits) and become eligible
for the award of B.E. / B. Tech. (Honours) or Minor Degree. For B.E. / B. Tech. (Honours), a student
shall register for the additional courses (18 credits) from semester V onwards. These courses shal] be
from the same vertical or a combination of different verticals of the same programme of study only. For
minor degree, a student shall register for the additional courses (18 credits) from semester V onwards.
All these courses have to be in a particular vertical from any one of the other programmes.

Clause 4,10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) /
Minor Degree (Optional).

VERTICALS FOR MINOR DEGREE

* Heads are requested to provide one vertical from their program to offer for other program
students to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech.
Minor Degree,

Note: Each programme should provide verticals for minor degree

PERIODS TOTAL
8. | COURSE CATE
PER WEEK [CONTACT | CREDITS
NO. | CODE COURSE TITLE GORY LT T 7 | PERIODS
1. [22FT5601 [Sem 5: Food Quality Analysis MDC | 310 |0 3 3
2 |29FT6s01 Sem 6; Technolog;y of Fruits and Mpc | 310 o 3 3
Vegetable Processing
3. |22FT6602 Sem6: Meat Processing Technology MDC | 3 | 0|90 3 3
4 |2F17601 Sem 7: Processing of milk and milk mpe ! 3 o | o 3 3
products
5. |22FT7602 Sem 7: Techno]ogy of Baking and moc !l 3| ole 3 3
Confectionery
6. [22FT8601 [Sem 8: Food Packaging Technology MDC | 3 10| 0 3 3

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the
student’s common to all the branches.




Vertical I Vertical I Vertical 111
Fintech and Block Chain Entrepreneurship Environment and Sustainability
21CS85601-Financial 22BA5601 - Foundation of . .
. Sustainable infrastructure Development

Management Entrepreneurship

22BA6601- Introduction to Sustainable Agriculture and
Fundamentals of Investment . .

Business Venture Environmental Management

Banking, Financial Services and
Insurance

22BA6602 - Team Building &
Leadership Management for
Business

Sustainable Bio Materials

Introduction to Blockchain and
its Applications

22BA7601 - Creativity &
Innovation in Entreprencurship

Materials for Energy Sustainability

Fintech Personal Finance and
Payments

22BA7602 - Principles of
Marketing Management for
Business

Green Technology

Introduction to Fintech

2BAB601 -Human Resource
Management for Entrepreneurs

22BAB602 Financing New

Business Ventures

Analysis

Environmental Quality Monitoring and

B Tech {Hons) Food Technology with Specialization in Machine Learning Applications

c Periods per
8.Na. ourse Course Title Category Week TCP| CIA | ESE | Total
Code
LIT|(P|C
[. |22FTsxxx |Basicsof Alin PC olof3] 3 | 4 |60 | 100
Food
Computer
2. 22FT6XXX | Applications in PC 3104103 3 40 60 100
Food Processing
IoT Applications in
3. 22FToXXX Food Industry PC 31003 3 4 60 100
Computer
4. | 20FT7XX) | Simulation and PC [3]|0]0|3]| 3 40 | 60 | 100
maodelling in food
processing
Instrumentation
5. 22FT7XXX | and process control PC 3101613 3 40 60 106
in food processing
Image Processing
6. 22FT8XXX | for the Food PC 310103 3 40 60 100
Industry
B Tech (Hons) Food Technology with Specialization in Processing and Value Additien
Periods per
Course .
S.No. Course Title Category Week TCP | CIA | ESE | Total
Code
L|T|P|C
1. | 20FTsxxx | Technology of milk | 5. 30|03 3 40 60 | 100
and milk products
2. 22FT6XXX | Ready to Eat foods PC 300013 3 40 60 100
3. | 22FTeXXX | Cone sugar o|o|3]| 3 40 | 60 | 100
Technology




Beverage
Technology PC 30103 3 40 6l 100

Technology of
5. | 22FT7XXX | snack and extruded PC 3|00} 3 3 40 60 100
foods

Mushreom
6. | 22FT8XXX | Processing PC 310103 3 40 60 100
Technology

4. 22FT7XXX

B Tech (Hons) Food Technology with Specialization in Food Science and Biotechnology

Periods per

SNo, | Course Course Title | Category Week TCP | CIA |ESE | Total
Code
LiT|P|C

1. | 22FTsxxx | Food nutition and PC {3]olo|3| 3 a0 | 60 | 100
dietics

2. | 22FTexxx | Food rc |3lo]o|3]| 3 40 | 60 | 100
Biotechnology
Downstream

i PIFT6XHXK | Process PC 31010 3 3 40 60 100
Engineering

4. | 22FT7XxX) | Chemical reaction pc |3lolol3] 3 40 | 60 | 100
Engineering

5. | 22FT7xXXx | Fermentation pc |3lolola]| 3 40 | 60 | 100
Technology

6. |22FTsxxx | Enzymes inFood pc |3]oio|3| 3 20 | 60 | 100

- | Processing

Note: Each programme should provide verticals for Honours degree

SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH. PROGRAMMES
S.No Course Credits per Semester Total
e Area I 11 111 v v VI VII VIII | Credits

1 HSC 3 3 - 3 - - 11
2 BSC 7 9 4 3 - - - - 23
3 ESC 6 5 2 - - - - - 15
4 PCC - - 16 18 11 7 9 - 61
5 PEC - - - - 9 6 3 - 18
6 OEC - - - - - 6 6 - 12
7 EEC 3 3 3 1 1 2 2 10 25
8 MCC v 4 - - - - - - -

Total | 19 22 25 24 21 24 20 10 165

Credit Distribution R2022

Semester I II 1 v A4 VI VIl Vil Total
Credits 19 22 25 24 21 24 20 10 165
. Dean’Academmics Principal
lf;}“—\?\j\;\ \ 3 H X
s Dean {Are 4 mics) PRINCIPAL
¥ 'f’ Lo Hi o Hindusthan Cellege Of Engineering 8 7
7 COIMBATORE - 641 b....
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Programme Course Code Name of the Course L
B.TECH NUMERICAL METHODS

22MA3107 (CHEM, FT) 3

The learner should be abile to

1. Solve algebraic, transcendental and system of lincar equations by using various techniques.

2. Analyze varicus methods to find the intermediate values for the given data.

Course 3. Explain concepts of numerical differentiation and numerical integration of the
Objective unknown functions.

Unit

I

I

IV

Course
Outcome

4.  Explain single and multi-step methods to solve Ordinary differential equations
5. Describe various methods to solve ordinary differential equations and partial
differential equations.

Description

SOLUTION OF ALGEBRAIC AND TRANSCENDENTAL EQUATIONS
Solution of Algebraic and Transcendental equations: Newton Raphsonmethod . Solution of
linear system: Gauss Elimination - Gauss Jordan method -Gauss Seidel method. Matrix
inversion by Gauss Jordan method.
INFTERPOLATION
Interpolation - Newton’s forward and backward difference formulae — Newton’s divided
difference formula and Lagrangian interpolation for unequal intervals.
NUMERICAL DIFFERENTIATION AND INTEGRATION
Numerical Differentiation: Newton’s forward and backward interpolation formulae for equal
intervals —Newton’s divided difference formula for unequal intervals. Numerical integration:
Trapezoidal and Simpsen’s 1/3 rule
INITIAL VALUE PROBLEMS FOR ORDINARY DIFFERENTIAL EQUATIONS
Single step methods for solving first order equations: Tayler’s series method — Euler and
Modified Euler methods — Fourth order Runge-kufta method -Multi step methed: Milne’s
predictor and corrector method.
BOUNDARY VALUE PROBLEMS IN ORDINARY AND PARTIAL DIFFERENTIAL
EQUATIONS
Solution of second order ordinary differential equation by Finite difference method -
Solution of partial differential equation: one dimensional heat equation by Bender schmidt
method — One dimensional Wave equation by Explicit method— Two dimensional heat
equation - Laplace Equation and Poisson Equations

Totat Instructional Hours

At the end of the course, the learner will be able to

Instructional
Hours

12

12

12

12

12

60

CO1: Solve the system of linear algebraic equations which extends its applications in the field of

engmeenng
CO2: Apply various methods to find the intermediate values for the given data.
CO3: Identify various methods to perfrom numerical differentiation and integration

CO4: Classify and solve ordinary differential equations by using single and multi step methods.

COS5: INlustrate various methods to find the solution of ordinary and partial differential equations.

TEXT BOOKS:
T1- Erwin Kreyszig, “Advanced Engineering Mathematics™, 10% Edition, Wiley India Private Lid., New Delhi,

2018.

T2 - Grewal.B.S.  Higher Engineering Mathematics”, 44" Edition, Khanna Publications, New Delhi, 2012.
REFERENCE BOOKS :
R1- M.K.Jain,8.R K.Iyengar, R K.Jain “Numerical methods for Scientific and Engineering Computation”, Fifth

R2 - Grewal B.S. and Grewal J.S. ** Numerical Methods in Engmcenng and Science “, 6" Edition , Khanna

Edition, New Age Internationa] publishers 2010.

publishers, New Delhi 2015.

R3 - SK.Gupt

¢

Chairma ardiof Studies Dean - Academlcs/

Dean {Acacdemics)

Chairman - BoS
T - HiCET

a,Numerical Methods for Engineers” , New Age International Pvt.Lid Publishers,2015.




Programme Course code Name of the course L T Pr C
FUNDAMENTALS OF HEAT AND MASS

B.TECH. 22FT3202 TRANSFER 3 1 4
1. To understand and apply the principles in heat transfer phenomena
COURSE oo
2. To understand and apply the principles in mass transfer phenomena
OBJECTIVES . .
3, To design heat and mass transfer equipment.
INSTRUCTIONAL
UNIT DESCRIPTION HOURS

Heat Transfer — Conduction: Introduction to unsteady state heat iransfer by
conduction and transient flow. Basic transfer processes — heat, mass and momentum
— heat transfer process - conductors and insulators — Steady state - conduction —
I Fourier’s fundamental equation — thermal conductivity and thermal resistance - 12
linear heat flow — heat wansfer through homogenous wall, composite walls, radial
heat flow through cylinders and sphere — extended surfaces (fins) — solving
problems in heat transfer by conduction
Heat Transfer — Convection: Newton Rikhman’s law - film coefficient of heat
transfer - convection — free and forced convection - dimensional analysis and its
II application — factors affecting the heat transfer coefficient in free and forced 12
convection heat transfer — overall heat transfer coefficient - solving problems in heat
transfer by convection in drying.
Heat Transfer — Heat Exchanger: Heat exchangers — parallel, counter and cross
flow — evaperator and condensers — Logarithmic Mean Temperature Difference —
III  overall coefficient of heat transfer — tube in tube heat exchanger, shell and tube heat 12
exchanger, plate heat exchanger — applications of heat exchangers - solving
problems in heat exchangers.
Heat Transfer Radiation; Radiation heat transfer — concept of black and grey body
— Kirchoff's law — Planck’s law - Stefan-Boltzman’s law — heat exchange through 12
non-absorbing media - shape factor - solving problems in heat transfer by radiation
in baking, freezing,
Mass Transfer: Mass transfer — introduction — principles and theory of diffusion -
Fick’s law for molecular diffusion —convective mass transfer — theories of mass
v transfer - determination of mass transfer rate - molecular diffusion in gases — 12
equimolar counters diffusion in gases — diffusion of gases through solids.

v

TOTAL INSTRUCTIONAL HOURS 60
COI - Understanding the concept of steady state and unsteady state and application of Fourier law of
conduction
CO?2 - Analyzing the theory of free and forced convection in fluid flow and application of Newton's
law of cooling in food processing
CO3 - Applying and analyzing the different types of heat exchangers and its application in food
industry
CO4 - Understand and apply the concepts of radiation and Stephan boltzman’s law
CO5 - Remembering and applying the mass transfer phenomena using Fick’s law of molecular
diffusicn in food processing
TEXT BOOKS:
1. Bellaney, P.L. “Thermal Engineering”. Kharma Publishers, New Delhi, 2001
2. Geankoplis C.J. “Transport Process and Unit Operations”. Prentice-Hall of India Private Limited, New Delhi, 1999
3, D.G. Rao. Fundamentals of Food Engineering, PHI Leamning Private limited, New Delhi
REFERENCES:
1. R.Paul Singh and Dennis R Heldman. Introduction to food enginecring. Academic Press Inc
New York
Jacob and Hawkins. “Elements of Heat Transfer”.John Willey and Sons Inc. New York, 1983
EcKert, E.R.G. “Heat and Mass Transfer”. McGraw Hill Book Co., New York, 1981
Holman, E.P. “Heat Transfer”. McGraw-Hill Publishing Co. New Delhi, 2001
Coulson, J.M. and etal. “Coulson & Richardson’s Chemical Engineering”, 6th Edition, Vol. I & II, Butterworth —
Heinman (an imprint of Elsevier), 2004
6. McCabe, W.L., J.C. Smith and P.Harriot “Unit Operations of Chemical Engineering”, 6" Edition, McGraw Hill,
2003.

COURSE
OUTCOMES
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Programme
B.TECH.

UNIT

II

111

COURSE
OBJECTIVES

COURSE
OUTCOMES

Name of the course
FLUID MECHANICS
Understand the classification of fluids.
Understand the statements regarding fluid flow.
Understand the fluid flow through pores.
Understand the performance of pumps.
Understand the flow measuring devices and valves.

Course code
22FT3203

O

DESCRIPTION

Fluid Statics and Bimensional Analysis: Nature of fluids — physical
properties of fluids, Compressible and incompressible. Types of fluids —
Newtonian and Non - Newtonian fluids. Fluid static: Hydrostatic
equilibrium. Application of fluid statics: manometers, confinuous gravity
decanter. Basics of dimensional analysis: Rayleigh's method and
Buckingham’s method.

Basic Equations of Fluid Flow: Bernoulli equation. Correction of Bernoulli
equation for fluid frictien. Application of Bernoulli equation for pump work.
Shear stress and skin friction in pipes. Laminar and turbulent flow of fluids
through closed conduits. Velocity profiles and friction factor for smooth and
rough pipes. Friction loss due to sudden enlargement, contraction. Friction
loss in fittings valves and coils.

Flow Past Immersed Bodies: Pressure drop for flow of liquids through
porous media. Motion of particles through fluids: Equation for one
dimensional motion of spherical particle through fluid, terminal velocity,
Hindered settling. Agitation of liquids: Types of impellers, Flow pattern in
agitated vessel. Power consumption in agitated vessels, blending and mixing.
Transportation of Fluids: Fluid moving machinery. Performance —
selection and specification. Positive displacement, centrifugal pump -
characteristics. Gear pump, diaphragm pumps, vacuum pump, metering
pump, peristaltic pump —working principle and application. Fans, blowers
and compressors — Selection, types and applications.
Metering of Flnids: Variable head meter; Orifice meter, Venturimeter, Pitot
tube. Variable area meter: Rota meter. Calibration of flow meters. Principles
and applications of Doppler Effect in flow measurement. Principle of
Magnetic flow meters, V-Notch, Turbine flow meters, and Thermal flow
meters. Valves — Types, applications.

TOTAL INSTRUCTIONAL HOURS

e =
-
="
a0l

INSTRUCTIONAL

HOURS

12

12

12

12

12

60

CO1 - Classify fluids, apply hydrostatic equilibrium and dimensional analysis in

fluid flow behaviour
C'02 - Derive and apply basic equations of fluid flow

used in food industries
CO4 - Select and evaluate the performance of pumps

CO3 - Analyze fluid flow through porous media and select suitable mixing equipment

CO5 - Hlustrate the principle and application of different flow measuring devices

and valves i

TEXT BOOKS:

McGraw Hill, New York, 2017.

. McCabe W.L., Smith I.C. and Harriot P., —Unit Operations of Chemical Engineeringl, 7th Edition,

2. Gavhane K.A,, —Unit Operations — I, 8th Edition, Nirali Prakashan Publications, Pune, 2017.
REFERENCE BOOKS:

. Coulson & Richardson’s Chemical Engineering. 5th edition. vol. 2. Elsevier, 2006.

2. Mott, Robert L.. and Joseph A. Untener. Applied fluid mechanics. Pearson, 2015.

Coulson & Richardson's Chemical Engineering. 5th edition, vol. 2. Elsevier, 2006.

3. Cengel, Yunus and Cimbala John M., —Fluid Mechanics Fundamentals and Applicationsl, 4th E

Tata MgGraw Hill Publishing Company, 2017.
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Programme  Course code Name of the course L T P C

B.TECH. 22FT3251 FOOD CHEMISTRY 2 0 2 3

The student should be able
To interpret the nutritional importance of foods and water.

I
Course 2. To summarize the nuiritional imporiance of vitamins and minerals.
Objective 3. Torecognize the changes in food components during cooking, processing and storage.
4. To modify the carbohydrates, proteins and fats based on its functional properties.
5. To apply the different methods of food preservation.
Unit DESCRIPTION [“s'l;““'““a'
ours

1I

HI

v

Course
Outcome

Food Groups - Definition. Major food groups {basic 4. 5, 7) and their characterization,

Food as a source of energy, Energy value of foods, energy requirement of the body -
estimation. Water — water activity and food stability, water binding, drinking water — 9
production — classification — quality — structure of water

Vitamins: Classification: Water and Fat soluble — sources — functional role — general

causes of variations and losses of vitamins in food:

Minerals: Classification; Major and minor — functions and properties, content of minerals 0
in food and changes during processing.

Extraction and estimation of polyphenols Extraction and estimation of flavoneids.

Changes during Cooking: Cooking — objectives, methods — moist heat, dry heat and
combination. Loss of nutrients and prevention, biochemical changes in carbohydrates -
Gelatinization and retrogradation of starch, proteing and lipids-changes dunng frying;.
parboiling of rice; enzymatic browning reactions; nonenzymatic browning reactions - a
caramelization, Maillard reaction. Estimation of non-enzymatic browning in foods.

Isolation of protein from milk and egg.

Modification of Biomolecules:

Modified starches, resistant starch. Starch hydrolysates -
Maltodextring and dextrins. Modification of proteins — chemical and enzymatic methods. 9
Modification of fats - Hydrogenation - cis and trans isomers, interesterification,
winterization. Determination of free fatty acids {FFA) of oil. Determination of TBA

value of oil.

Colorants and flavorants: Technology to preserve degradation of chlorophyll — Color

and stability of carotenoids and anthocyanins — microbial colorants — Approved colorants

- Natural and synthetic flavorings — Food allergens and antinutrients 9
Extraction and estimation of chlorophyll. Extraction and estimation of carotenoids

and lycopene

Total Instructional Hours 45
€01 Interpret the nutritional importance of foods and water
C02 Summarize the nutriticnal importance of vitamins and minerals
C03 Recognize the changes in food components during cooking, processing and storage
C04  Modify the carbohydrates, proteins and fats based on its functienal properties
CO5  Apply the different methods of food preservation

TEXT BOOK:

Tl
T2

Belitz H.D., Gresch W. and Schieberle P., —Food Chemistryl, 3rd Edition, Springer-Verley, Berlin, 2004.
Sivasankar B., —Food Processing and Preservationt, Prentice Hall of India, New Dethi, 2005,

REFERENCES:

R1

RZ
R3

R4

Fennema, Owen R., Srinivasan Damodaran, and Kirk L. Parkin. "Introduction to food chemistry.”

In Fennema's Food Chemistry, Fifth Edition, pp. 1-16. CRC Press, 2017.

Srilakshmi B., —Nutrition Sciencel, 3rd Edition, New Age Intemnational Ltd., New Delhi, 2011.
Damodaran, Srinivasan, and Kirk L. Parkin. Fennema’s food chemistry, CRC press, 2017.
Fennema, Owen R., Spimivasan Dameodaran, and Kirtk L. Parkin, “Introduction to food chemy
In Fennema's Food Chemistry, Fifth Edition, pp. 1-16. CRC Press, 2017. o
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Programme  Course code Nane of the course L
B.TECH. 22FT3001 UNIT OPERATIONS LABORATORY it

>~
B
oA

Course Objectives
»  To impart the knowledge on heat and mass transfer phenomena
+ To provide the knowledge on performance of pipes, valves and other accessories

»  To demonstrate the principles of free and forced convection

Experiments:

—_—

Flow measurement a) Orifice meter b) Venturimeter c) Coils
Flow through square duct, annular and circular pipes

Pressure drop studies in packed bed

Flow through fluidized bed, valves and pipe fittings
Calibration of V-notch

Solving problems on single and multiple effect evaporator
Determination the efficiency of heat transfer in agitated vessel.

Determination of efficiency of liquid solid separation by filtration.

A AT L e

Detennination of absorption efficiency in a packing tower

=

. Heat transfer in natural convection/ forced convection

[a—
—_—

. Determination of the activity coefficients by vapor liquid equilibrium

—
[

. Determination of vaporization efficiency (Ev} and thermal efficiency (Et}) of the given system using

steam distillation setup. Also verify with Raleigh’s equation

—
fad

. Studying the theoretical and actual recovery of solvent using leaching
CO1 Evaluate the process/performance parameters for mass transfer operations
(distillation column, leaching)
CO2 Determine diffusivity and Stefan Boltzman constant using fundamental
COURSE principles
OUTCOMES CO3 Calculate the individual and overall heat transfer coefficient of heat exchangers
CO4 Determine the discharge coefficient using variable area flow meters and variable
head flow meters
CO5 Assess the flow of fluids through closed conduits, open channels, valves and pipe
fitting
REFERENCES:
R1 McCabe W.L.. Smith J.C. and Harriot P., —Unit Operations of Chemical Engineeringl, 7th Edition, McGraw
Hill, New York, 2005.
R2 Perry Rebert, —Perry*s Chemical Engineers Hand Bookl, 8th Edition, McGraw Hill, New York, 2007.
Treybal R.E., —Mass Transfer Operationsl, 3rd Edition, McGraw Hill, New York, 1981.

.
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Programme Course code Name of the course L T P C
0 ¢ 3 1

B.Tech 22FT3002 FOOD MICROBIOLOGY LABORATORY 5

1. Expose various microbial aspects of Food Processing

b

COURSE Impart knowledge on identification of microbes using different technique and its
OBJECTIVES enumeration methods

3. Recognize the Tole of microbes in Food spoilage and preservation

EXPERIMENTS

I Introduction, Laboratory Safety, Use of Equipment; Sterilization Techniques; Culture
Media-Types and Use; Preparation of Nutrient broth and agar

I Plating Techniques: Pour plate, Spread plate and Streak plate methods for the Isolation
and Counting of Viable Microorganisms in Food samples

1 Microscopy — Working and Care of Microscope; Microscopic Methods in the Study of
Microorganisms;

v Staining Techniques - Simple, Differential- Gram’s Staining methods

v Determination and Enumeration of Pathogenic and Indicator Organisms in Foods

(MPN Method)

VI Experiment on Microbial Quality of Milk
VII Enumeration of Lactic acid bacteria from Fermented Foods

VI Microbial examination of Fruits and Vegetable products for Yeasts and Molds

IX Microbial Examination of Spices for Spores
X Inhibitory effect of Spices on micrebial load in Fish & Flesh foods
X1 Enumeration & Isolation of E, coli from Processed Chicken Meat

XII Determination of Thermal Death Time
XIII Detection of Staphylococcus aureus from food sample

XIV  Effect of Cleaning and Disinfection on Microbial Load

TOTAL WORKING HOURS: 45

CO1 - Complete understanding of isolation, characterization of various microbes
associated with foods and food groups.

COURSE CO?2 - Familiarize with microbiological technigues for the study of foods.
OUTCOMES CO3 - Better understanding of methods to detect pathogens in foods.
CO04 - Inoculate, isolate and identify the microorganism from beth liquid and solid
samples
CO3 - Select the appropriate equipment for Microbiological works
REFERENCES
Rl  Yousef A.E. and Caristrom C., —Food Microbiology: A Laboratory Manuall, Wiley Interscience Publications,
2003. 2
g
R2  McLandsborough L., —Foed Microbiology Laboratoryl, CRC Press, 2004. ey -
a - .
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Programme Course Code Course Title

B.TECH 22HE3071 Soft Skills and Aptitude - II

Course
Objectives: 3

Unit

il

I

v

Course

Qutcome Co3

1. Solve Logical Reasoning questions of easy to intermediate level
2. Solve Quantitative Aptitude questions of easy to intermediate level
. Solve Verbal Ability questions of easy to intermediate level

4, Display good writing skills while dealing with essays
Description

Logical Reasoning

Clocks - Calendars - Direction Sense - Cubes - Data Interpretation: Tables, Pie Chart, Bar Graph
- Data Sufficiency

Quantitative Aptitude

Time and work: Work with different efficiencies, Pipes and cisterns, Work equivalence, Division
of wages - Time, Speed and Distance: Basics of time, speed and distance, Relative speed,
Problems based on trains, Problems based on boats and streams, - Profit and loss, Basic
terminofogies in profit and loss - Averages - Weighted average

Verbal Ability

Sentence Comection: Subject-Verb Agreement, Modifiers, Parallelism, Pronoun-Antecedent
Agreement, Verb Time Sequences, Comparisons, Prepositions, Determiners - Sentence
Completion and Para-jumbles: Pro-active thinking, Reactive thinking (signpost words, root
words, prefix suffix, sentence structure clues), Fixed jumbles, Anchored jumbles.

Writing skills for placements
Essay writing: Idea generation for topics, Best practices, Practice and feedback
Total Instructional Hours

COl1  Students will avoid the various fallacies that can arise through the misuse of logic.

Instructional
Hours

12

30

CO2  Students would opt for alternate methods to solve the problems rather than conventional methods.

CO4  Students will be concise and clear, using professional tanguage for placements.

REFERENCE BOOKS

A New Approach To Reasoning Verbal & Non-Verbal By B.S, Sijwali

How to prepare for data interpretation for CAT by Arun Sharma.

Rl
R2
R3  How to Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan.
R4

Quantitative Aptitude for Competitive Examinations - Dr. R.S. Aggarwal, 8, Chand
Rs Word Power Made Easy by Norman Lewis

R6  Six weeks to words of power by Wilfred Funk

N,
Chai
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Programme Course code Name of the course L T P C
B.TECH. 22HE3072 IDEATION SKILLS 2 0 0 L

The student should be able
Conrse
Objective 1. To study the importance of ideation.
2. To learn about the various tools for Ideation.
3. To provide an insight in Protetyping and its significance.

Unit DESCRIPTION Instructienal
Hours
IDEATION: INTRODUCTION TO DESIGN THINKING METHODOLOGY

1 Design Thinking Methodology and how i1 can be used as a powerful tool for developing 4
new and innovative solutions - Inspiration — Implementation - Dissuptive technology.

IDEATION: TOOLS FOR IDEATION

Various resources to kindie new ideas for innovation. Explore the types of ideas in the
past — Effect of the ideas and innovation of past on the world - Innovation Thinking —
Case studies

n

IDEATION: INTRODUCTION TO CUSTOMER DISCOVERY

I  Intro to Customer Discovery - development of customer discovery plan that can lead to 4
powerful business innovation - Customer Discovery Plan

PROTOTYPING AND PRODUCT IDEATION
IV Introduction to Prototyping - minimum viable product - High fidelity prototype vs low 3
fidelity prototype — Prototyping tools

Total Instructional Hours g5

CO1 Develop a strong understanding and importance of ideation
Course . ) .
Outcome CcO2 Learn about the different kinds of tools for Ideation.
CO3 Learn the need and significance of prototyping and its significance.
TEXT BOOK:

T1  Mark Baskinger and William Bardel, “Drawing Ideas: A Hand-Drawn Approach for Better Design”, 2013.

T2  Nigel Cross, “Design Thinking”, Kindle Edition.
REFERENCES:
R1  Kurt Hanks and Larry Belliston, “Rapid Viz: A New Method for the Rapid Visualitzation of Ideas”, 2008.

Kathryn McElroy, “Prototyping for Designers: Developing the Best Digital and
Physical Products™, 2017.

e
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Programme Course code Name of the conrse L T P C
ESSENCE OF INDIAN TRADITIONAL

B.TECH. 2IMC3191 KNOWLEDGE 2 0 0 0

The student should be able

To facilitate the students with the concepts of Indian traditional knowledge and to make them

understand the Importance of roots of knowledge system.

3 Te make the students understand the traditional knowledge and analyze it and apply it to their
Course T day-to-day life.

Objective To impart basic principles of thought process, Itihas and Dharma Shastra and connecting

1.

3 society and nature.
4 To understand the concept of Intellectual and intellectual property rights with special
" reference.
5 The course focuses on introduction to Indian Knowledge System, Indian perspective of
*  modemn scientific world-view and basic principles of Yoga and Indian philosophy.
. b Instructio
Unit Description nal Hours
Introduction to traditional knowledge:
I Define traditional knowledge, nature and characteristics, scope and importance, kinds of 6

traditional knowledge, Indigenous Knowledge (IK), characteristics, traditional knowledge
vs indigenous knowledge, traditional knowledge vs western knowledge
Protection of traditional knowledge:
In The need for protecting traditional knowledge, Significance of TK Protection, value of TK 6
in global economy, Role of Government to harness TK
Itihas and Dharma-Shastra
L11} Itihas: The Mahabharata - The Puranas - The Ramayana Dharma-Shastra: Manu Needhi - 6
The Tirukkural — Thiru Arutpa
Traditional knowledge and intellectual property:
Systems of fraditional knowledge protection, Legal concepts for the protection of traditional

v knowledge, Patents and traditional knowledge, Strategies to increase protection of 6
traditional knowledge
Indian philosephy 6
Jain — Buddhist — Charvaka — Samkhya - Yoga - Nyaya - Vaisheshika - Saiva Siddhanta _
Total Instructional Hours 10
CO1  Ildentify the concept of Traditional knowledge and its importance.
C02  Explain the need and importance of protecting traditional knowledge.
Course . . .
Outcome CO3  Explain the need and importance of [tihas and Dharma Shastra.

CO4  Interpret the concepts of Intellectual property to protect the traditional knowledge.
CO5  Interpret the concepts of Indian philosophy to protect the traditional knowledge.

REFERENCES:

R1 Traditional Knowledge System in India, by Amit Jha, 2009,

R2  Traditional Knowledge System in India by Amit Jha Atlantic publishers, 2002.

R3 "Knowledge Traditions and Practices of India" Kapil Kapoor1, Michel Danino2.

R4 V. Sivaramakrishna {Ed.), Cultural Heritage of India-Course Material, Bharatiya Vidya

Bhavan, Mumbai, 5th Edition, 2014,

V N Jha (Eng. Trans,), Tarkasangraha of Annam Bhatta, Inernational Chinmay Foundation, Velliamad

RS Amakuam.
ﬂ“ ) '{:f:':'-”"ﬂ'r
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Hindusthan College of Engineering and Technology
(An Autonomous Institution, Affiliated to Anna University, Chennai
Approved by AICTE, New Delhi& Accredited by NAAC with A’ Grade)

Ly =L IS Arash

8 Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.
HICET
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.TECH. FOOD TECHNOLOGY (UG)
REGULATION-2022
For the students admitted during the academic year 2021-2022 and onwards
The course code 21 indicates that the students joined in the academic year 2021
SEMESTER I
SNo. | Curse Course Title Type | L | T |P| C | CIA | ESE | TOTAL
THEORY
1. | 21HE1101 | Technical English HS |2 |1]C]| 3] 40 ; 60 100
21MA1102 | Calculus and Linear Algebra BS [3[1]|0| 4] 40 : 60 100
3. | 21ME10y | Besicsof Civiland ES |3 |0f0; 3|4 | 60 [ 100
Mechanical Engingering
THEORY & LAB COMPONENT
4. | 21PH1151 | Applied Physics BS |2 ]|0[213 ][ 50 | 50 100
5. | 21CY1151 | Chemistry for Engineers B |2 ]0[2[3] 50 [ 50 100

Python Programming and

6. | 21CS1151 ES |2 |02 23| 50 50 100

Practices
PRACTICAL
7. | 21HE1071 | LAnguage Competency us o fo|2|1|1w0]| o | 100
Enhancement Course-I
MANDATORY COURSES
Career Guidance Level - ]
8. | 21HE1072 | Personality, Aptitude and Career [ EEC | 2 |0 |0 | O | 100 [ © 140

Development

Total: | 16 | 2 [ 8 [ 20| 470 | 330 800

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit

Course
SEMESTER 11
S.No. Cé’:;:"' Course Title Type | L |T| P | C | CIA | ESE | TOTAL
THEORY
1. |2¥HE2101 | Business English for Engineers HS |2 |10 ] 3| 40 60 100
2. | 21Maz101 | Differential Equations and BS |3|1]0|4! 4 |60 | 100
Complex Variables
3. | 21FT2105 | Principles of Microbiology ES (3 (0|0 ]| 3| 40 60 100
THEORY & LAB COMPONENT
4, 21IT2151 Programming in C ES 210 2 50 50 10¢
5. 21PH2151 | Material Science BS 2101213 50 50 100
6. | 21CY2151 | Environmental Studies BS 2 (0123 50 50 100
PRACTICALS
7. | 2IME2001 | Engineering Practices Lab ES [0 [0l 42| 60 | 40 100
8. |21HE20m | L2ngvage Competency Hs |ofo|2]1]1w0]| o | 100
Enhancement Course-IT

MANDATORY COURSES __———r.
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Career Guidance Level —11
9. | 21HE2072 | Personality, Aptitude and Carcer | EEC | 2 [0 | O | 0 { 100 0 100
Development
10, {2iHE2073 | Entrepreneurship & Innovation EEC |1 |0 0 ]G 100 0 100
Total: | 17 | 2 | 12 | 22 | 630 | 370 HO0
SEMESTER 111
S.No C(;’“;“ Course Title Type |L{T|P| € | cla | ESE| TOTAL
DdE
THEORY
1. |21MA3107 | Fouricr Analysis and BS [3|1]0] 4 40 60 | 100
Transforms
21FT3201 Fhiid Mechanics PC 301 4 40 60 100
21FT3101 Principles of PC 310 40 60 100
Thermodynamics
4. |21FT3202 Food Microbiclogy PC 3j010] 3 40 60 100
THEORY AND LAB COMPONENT
5. [21FT3251 | Bio Chemistry [ pc [2fof2]3 ] s0 | s6] 100
PRACTICALS
6. |[21FT3001 Food Microbiology PC 00315 60 40 100
Laboratory
7. la1Frapez | Tood Production Analysis 4 e | o) g 3 45| 60 | 40| 100
Laboratory
MANDATORY COURSES
8. |21MC3191 | Indian Constitution MC 2101041 0 100 0 0
Career Guidance Level —
9. [21HE3072 |y EEC | 2|0|0| 0 | 100 | © 100
' Personality, Aptitude and
CareerDevelopment
10. |21HE3073 | Leadership Management EEC [ 1|00 © 100 0 100
Skills
Total | 19| 2 | 8 | 20 630 370 1000
SEMESTER IV
Course
SNo | code Course Title :z LT c| ' jese| TOMA
THEORY
Fundamecntals of Heat and
L 2FT201 | ppcor cfor PC | 3 4 | | 60 100
Engineering properties of
2. | ZIFT4203 | o eriis PC |3 |0 3] 40 | 60 | 100
Refrigeration and Cold
3. 21FT4204 ChainManagement PC | 3 4 40 &0 100
THEORY AND LAB COMPONENT
4, 21FT4251 | Food Chemistry PC [ 2|0 30 50 | 50 100
Statistics and Numerical
5. | 2IMA415Z | Methods BS |3 |0 41 50 | 50 | 100
PRACTICALS
6. | 21FT4001 60 | a0 | 100




Food Process Equipment
7. 21FT4002 Design Laboratory PC | 0 [0 3 |15 60 40 100
MANDATORY
COURSES
Essence of Indian tradition | pg 10
8. |21MC419 knowledge/Value Education| 210100 0 0 100
Career Guidance Level —
v
EE 10
9. |21HE4072 Personality, Aptitude and c | 2100 0 0 Y 100
Career Development
. . EE 10
10. |21HE4073 Ideation Skills C 2 10] 0 0 0 ¢ 100
64
Total | 20 | 2 | 16 |21 0 360 1000
SEMESTER Y
8. | Course .
No Code Course Title Category | L | T | P | C |CIA | ESE | Total
1. | 21FT5201 | Baking and ConfectioneryTechnology BC 3/0(0|3 )40 ] 60 (100
2. | 21FT5202 | Food Additives PC 30|03 |40} 60 | 100
3. | 21FT5203 Live Stock and Fish Processing PC s1olols |40 60 | 100
Technology
4. | 21FT5204 | Principles of Food Processing PC (0 (0|3 |40 60 | 100
8. | 21FT5205 | Unit Operations in FoodProcesstng PC 3{0(0 |3 |40 60 | 100
6. | 21FT53XX | Professional Elective -1 PE 3]0 (0|3 )40 | o0 | 100
PRACTICALS
7 | 2175001 Baking and Confectionery Technology PC ololal2is0o] so!100
Laboratory — 1 i -

8. | 211002 | Unit Operations in Food Processing pc |ofola|2]50] %0100
Laboratory . L '
MANDATORY COURSES
9. | 21HES5071 | Soft Skills -1 EEC 110 (0|t |100| O |100
10. | 21HES5072 | Design Thinking EEC 110 (0L |100]| & |100

TOTAL | 20| 0 | 8 | 24 | 540 | 460 | 1000
SEMESTER VI
g;} C(':‘:;:“ Course Title Cotegory | L | T | P | C |CIA|ESE | Total
THEORY
1. | 21FT6201 | Dairy Engineering PC 310(0] 3 (40 ] 60 | 100
2. | 2IFT6202 Plantation crops and Spices Products PC 3lolol 3 4060|100
Technology
3. | 20FT6203 Fruits and  Vegetable  Processing pC 3lolol 3 | 4060100
Technology
4, | 21FT6181 | Professional Ethics inEngineering HS 310(0] 3 |40 60| 100
5. | 21FT63XX | Professional Elective - 11 PE 3100 3 {40160 (100
6. | 21XX64XX | Open Elective— 1 OE 3/10§0| 3 140 60 (100

PRACTICALS




7. | 21FT6001 | Dairy Engineering Laboratory PC 0|0 |3715|50) 50100
Fruits and Vegetable Processing
8. | 2IFT6002 | o pnology Laboratory pc |o|o{3]|15[50! 50100
MANDATORY COURSES
9. | 21FT6701 Industrial Training EEC 01010 1 0 (100 100
0. | 2THE6071 | Soft Skills - II EEC 1(6 |10 1 100 0 | 100
11. | 2THE6072 | Intellectual Property Rights(IPR) EEC 11606 1 (100 © | 100
TOTAL |20 | & | 6 | 24 |540|560 | 1100
S.No. g::zs"' Course Title Type | L | T| P | € | cla | ESE | TOTAL
PROFESSIONAL ELECTIVE ]
Technology of Fats and
1 21FT5301 Oils PE 31010 3 40 60 100
Food Storage and
2 21IFT5302 | 1 festation Control PE 3|0 O 3 40 6( 100
3 21FT5303 | Feod Process Calculations PE 3 ol o 3 40 60 100
4 21FT5304 | Post-Harvest Technology PE 300 0 3 40 60 100
5 21FT5305 | Cane sugar Technology PE 310 0 3 40 60 100
Milling Technology for
6 | 21FTS306 | o 4 Materials PE | 3 (0] 0| 3| 40 | 60 | 100
Food Colors and Flavor '
7 21FT5307 | Technol ogy PE 310 0 3 40 60 100
PROFESSIONAL ELECTIVE 11
21FT6301 | Beverage Technology PE 30| 0 3 40 60 100
Technology of Snack
2 21FT6302 and Extruded Foods PE 310/ 0 3 40 60 100
3 21FT6303 | Food Biotechnology PE 3|0 0 3 40 60 100
4 | 21FT6304 | Bioprocess Engineering PE | 3|0l o | 3| 40 | 60 100
5 21FT6305 | Enzyme Technology PE 3,010 3 40 60 100
Crop Process
6 | 21FT6306 | Epgineering PE | 3{0| 0|3 ] 4 |60 | 100
OPEN ELECTIVE
$.No. C(':’:;:" CourseTitle |Type|L | T | P |C |CIA|ESE | TOTAL
1. 21FTé6401 Traditional Foods QOE 31 0 0] 3 40 60 100
SEMESTER V1]
8.1 Course Course Titl Cat L|{T|P |[C |CIA|ESE|Total
No Code ourse Title ategory ota
THEORY ...
1. | 21FT7201 | Food Analysis and Quality Control * RS 6|0 {3 |40 60100




2. | 21FT7202 | Food Packaging PC 3100 |3 40 | 60 | 100
3. | 21FT7203 | Food Plant Layout and Management PC 3(00(0 |3 40 | 60 | 100
4. | 21FT73XX | Professional Elective-IIT PE 31010 13 40 | 60 | 160
5. | 21XX74XX | Open Elective — 11 OE 31010 |3 40 | 60 § 160
PRACTICALS
6. | 21FT7081 | Foed Packaging Laboratory PC 0|0 (3 | 1550 |50 100
7. | 21FT7002 | Fo0d Analysis and Quality Control o |6 1 15 | 5] 50 |50 | 100
Laboratory
PROJECT WORK
8. | 21FT7941 | Project Phase | EEC 0|04 |2 50 | 50 ; 100
TOTAL | 15{ 0 | 10 | 20 | 350 | 450 | 800
SEMESTER VIII
S.No C(‘:’;';:" Course Title Type | L [T | P | C | CIA | ESE | TOTAL
THEORY
1. 21FT83XX | Professional Elective -1V PE 310 0 3 40 6l 100
2 21FT83XX | Professional Elective- V PE 310 0 3 40 60 100
PRACTICAL
3. 21FT8901 | Project Work — Phase [1 EEC 0 |0] 16| 8 160 | 100 200
TOTAL | 6 |6 [ 16 | 14 ; 180 | 220 400
PROFESSIONAL ELECTIVE 111
S$.No. Cg:;:e Course Title Type |L | T | P | C | CIA [ ESE | TOTAL
1. | 21FT7301 | Fumctional foodsand PE |3|0]{ 0| 3| 40 | 60 100
Nutraceuticals
Biology and
2 21FT7302 | Chemistry of Feod FE 300 0 3 40 60 100
Flavors
3. | 21FT7303 | Food Toxicologyand | pp 1y f gt g 1 3 | a0 | 60 100
Allergy
4. | 21FT7304 | Advanced Drying PE [3]0] 0| 3 | 40 | 60 100
Technology
5. 21FT7305 | Cereal Technology PE 310 G 3 40 60 100
Processing Technology
6. 21FT7306 | of Legumes and PE 3|0 0 3 40 60 100
QOilseeds
Emerging Non-
7. 21FT7307 | Thermal Processing of PE 300 0 3 40 60 £00
Foods
PROFESSIONAL ELECTIVE 1V
Food Process
i. 21FT8301 | Economics and PE 306 0 3 40 60 100
Industrial Management
2, 21FT8342 | Food Laws and Safety PE 310 0 3 40 60 100
Waste Management
and By-Praduct
3. 21FT8303 Utilization in Food 3 40 60 100
Industries




4 | 21FT8304 | [DStTumentationand PE |3 |0 3| 40 | 60 100
Process Control
5. | 21FTs30s | Fonomics and PE 3 o0 3| 40 | 60 100
Management
6. | 21FTs31z | Fotal Quality PE 3]0 3 40 | 60 100
Management
PROFESSIONAL ELECTIVE V
S.No. Cg;‘;:e Course Title Type | L | T | P | C | CIA | ESE | TOTAL
1. | 21Frssge | Foodprocessplantlayout 1 pp 5 o o1 3] 49 | 60 | 100
and safety
2. | 21FT830y | Encrey Management in PE | 3| 6] 0| 3| 40 | 60 100
Process Industries
Emerging Technologies in -
3. | Z1FT8308 ) PE 30 0l of 3| 40 | 60 100
Food Processing
4. | 21FTs3ge | Scparation Techniquesin | 30 0] 0] 3| 40 | 60 100
Food Processing
Analytical Instruments in
5. | 20FT8310 | oot PE 3/ 0ol 0] 3] 40 | 60 100
Entrepreneurship
6. | 21FT$311 | Opportunities for Food PE 3l ol o] 3| 40 | 60 100
Technologists
Application of
7. | 21FT8313 | Nanotechnology and PE 30 06 6| 3| 40 | 60 100
Cryogenics in Food
Processing
LIST OF OPEN ELECTIVES - FOOD TECHNOLOGY
§.No. C(‘:’:;:‘* Course Title Type | L | T | P | C | CIA | ESE | TOTAL
Post Harvest Technology
Lo| 2RIl | nd Vegetablos OE | 3] 0] 0| 3| 40| 60 100
LIFE SKILL COURSES
1. | 21L8z40y | Gereral Studies for OF | 3/ 0] 0| 3| 4| e 100
Competitive Examinations :
Human Rights, Women's
2| 2ILSZA02 | poo o d Gender Equaliy | OF | 3| O O] 3| 40| 60 100
3. | 21Lsz403 | Indian Ethos and Human OE | 3| 0| of 3| 40| 60 100
Values
4. | 21Lsz404 | Indian Constition and OE | 3] 0| o 3] 40| 60 100
Political System
5. 21LSZA05 | Yoga for Human Excellence ; OE 3| e o 31 40 60 100

Enrollment for B.E. / B. TECH. (HONOURS) / Minor Degree {optional)

A student can also optionally register for additional courses {18 credits) and become eligible

for the award of B.E. / B. Tech. {Honours) or Minor Degree. For B.E. / B. Tech. {Honours), a student
shall register for the additional courses (18 credits) from semester V onwards. These courses shall be
from the same vertical or a combination of different verticals of the same programme of study only. For
minor degree, a student shall register for the additional courses (18 credits) from semester V onwards.
All these courses have to be in a particular vertical from any one of the other programmes.

Clause 4.18 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) /
Minor Degree (Optional),

VERTICALS FOR MINOR DEGREE

i : L "
[N o
EURE A .

Heads are requested to provide one vertical -from their program to offer for other program
students to register for additional course_s-f(_fIS_Cred.i_t_;s).;p become ¢ligible for the B.E./B.Tech.




Minor Degree.

Note: Each programme should provide verticals for minor degree

PERIODS TOTAL
S. | COURSE CATE
R WEEK
NGO, | CODE COURSE TITLE IGORY PER W CONTACT | CREDITS
L| T/ P | PERIODS :
1. |21FT3601 PBem 3: Food Quality Analysis MDC | 3 {0 0 3 3
5 |21FT6601 Sem 6 Techno]og‘y of Fruits and Moc | 3| oo 3 3
[Vegetable Processing
3. |21FT6602 [Semé6: Meai Processing Technology MDC | 3|00 3 3
) p . . -
4 121FT7601 Sem 7: Processing of milk and milk mpc | 3ol o 3 3
products
5. |21FT7602 Sem 7. Technology of Baking and moc | 3 1o |o 3 3
Confectionery
6. |21FT8601 Sem 8: Food Packaging Technology MDC | 3|10 | ¢ 3 3

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the

student’s common to all the branches.

Vertical 1 Vertical 11 Vertical 111
Fintech and Block Chain Entrepreneurship Environment and Sustainability
2 1C85601- Financial 21BAS5601 Foundation of 21CEXXXX Sustainable
Management Entrepreneurship [nfrastructure Development

21CSX XXX - Fundamentals of | 21BAXXXX Introduction to

Investment IBusiness Venture

21CEXXXX Sustainable Agriculture

nd Environmental Management

2 1CSX XXX - Banking, Financial
) 2 1BAXXXX Team Building &
Services and Insurance

21CEXXXX Sustainable Bio

Materials

21CSX3X Intreduction to ZIBAXXXX Creativity &

Blockchain and its Applications [Innovation in Entrepreneurship

21CEXXXX Materials for Energy
Sustainability

21CSXXXX Fintech Personal R IBAXXX Principles of Marketing

Finance and Payments Management for Business

2 1CEXXXX Green Technology

) ) 21BAXXXX Human Resource
Introduction to Fintech
Management for Entrepreneurs

2 1CEXXXX Environmental Quality
Monitoring and Analysis

B Tech {(Hons) Food Technology with Specialization in Machine Learning Applications

Food Processing

Course Periods per
§.No. y Course Title Category Week TCP | CIA | ESE | Total
Code ’
L|{T| P |C
I. |21FTsxxx | Basicsof Alin PC 3io0lo|3] 3 40 60 | 100
Food
Computer
2. ZIFT6XXX | Applications in PC 310101 3 3 40 60 100

IeT Applications in

Food Industry PC 3|o]e

3. | 21IFT6XXX

3 3 40 60 100

Computer
4. | 21FT7xxX | Simulation and PC 3100
modelling in food

processing

3 3 40 60 100

Instrumentation
5. | 2IFT7XXX | and process control
in food processing

3 3 40 60 100

¥
.f/

——— el
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Image Processing
6. 21FT8XXX | for the Food PC 31003 3 40 60 160
Industry

B Tech (Hons) Food Technology with Specialization in Processing and Value Addition

Course Periods per
S.No. Course Title Category Week TCP CIA | ESE | Total
Code
L!T|P|C
1. | 21FTsxxx | Fechnology ofmilk | o gy fg | 3 | a0 | 60 | 100
and milk products
2. 2IFT6XXX | Ready to Eat foods PC 3161013 3 40 60 100
3. | 21FTexxx | G206 sugar PC 31003 3 40 60 | 100
Technology
4 | 21FTIXXY | Beverage PC 300f0|3]| 3 40 60 | 100
Technology
Technolegy of
5. 21IFT7XXX | snack and extruded PC 300/ 3 3 40 60 160
{oods
Mushroom
6. 21FT8XXX | Processing PC 3701013 3 40 60 100
Technology

B Tech (Hons) Food Technology with Specialization in Food Science and Biotechnology

Course Periods per
S.Ne. C Course Title Category Week TCP: CIA | ESE | Total
ode
L{T P |C
1. | 21FTsxxx | Food nutrition and pc l3lolo|3] 3 40 | 60 | 100
dietics
2. | 21FTexxx | Food PC 3fo|of3 | 3 40 60 | 100
Biotechnology
Downstream
3. 21FTeX XX Process PC 310670 3 3 40 60 100
Engineering
4. | 21FT7XXX | Chemical reaction pc |310lol3] 3 4 | 60 | 100
: Engineering
5, | 21FT7Xxx | Fermentation pc [3lo]o]a] 3 40 | 60 | 100
Technology
6. | 21FTsxxx | Enzymes inFood PC |3 ]0|0]3]| 3 40 | 60 [ 100
Processing

Note: Each programme should provide verticals for Honours degree

SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH. PROGRAMMES
S.No Course Credits per Semester Total
T Area 1 I 11 IV Vv Vi vH VIII | Credits
1 HS 04 04 - - - 03 - - I1
2 BS 10 10 04 04 - - - - 28
3 ES 06 05 - - - - - - 11
4 PC - 03 16 17 19 12 12 79
5 PE - - - - 03 03 03 06 15
6 OE - - - - - 03 03 - 06
7 EEC - - - - 02 03 02 08 15
Total | 20 22 20 21 24 24 20 14 165
Credit Distribution R2619
Semester I I 1 v v . VI VII VIII Total
Credits 20 22 20 21 14 | 124 20 14 165
=0
Chajrman BoS Dean Achdemics al
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SYLLABUS
V SEMESTER



Programme Counrse Name of the Course

B.TECH. 21IFT5201 BAKING AND CONFECTIONERY TECHNOLOGY
Course *  Tounderstand and remember the technology of baking and confectionery
Objectives

111

Course
Outcomes

Code

To understand the important role of essential ingredients in baking
To analyze the different uses of bakery equipments
To understand the production process of bakery products

* * B @

DESCRIPFTION

INTRODUCTION TOQ BAKING: Classification of bakery products. Bakery
ingredients and their functions-Essential ingredients: Flour, yeast and sour dough,
water, salt- Other ingredients: Sugar, color, flavor, fat, milk, milk powder and bread
improvers. Leaveners and yeast foods. Shortenings, emulsifiers and antioxidants,
EQUIPMENTS IN BAKERY TECHNOLOGY: Introduction to utensils and
equipments used in bakery industry with their purpose. Bulk handling of ingredients-
Dough mixing and mixers, Dividing, rounding, sheeting, and laminating-Fermentation
enclosures and brew equipment - Ovens and Slicers; Extrusion. Rheology of dough-
Farinograph, Amylograph, Alveograph and Extensiograph.
BAKERY PRODUCT PREPARATION I: The Chemistry of dough Development.
Bread making methods- Straight dough/bulk fermentation - Sponge and dough-
Activated dough development- Chorley wood bread process- Dough retarding and
freezing-emergency No time process, Advantages and disadvantages of various
methods of bread-making. Characteristics of good bread: Internal characters: external
characters. Bread defects/faults and remedics. Spoilage of bread-Causes, detection and
prevention,
BAKERY PRODUCT PREPARATION {I: Production of cakes and
cookies/biscuits. Types of biscuit dough‘s -Developed dough, short dough's, semi-
sweel, enzyme medified dough's and batters. Cake making: Ingredicnts and their
function Structure builders. Tenderizers, moisteners and flavor enhancers. Production
process for Wafers- type of flour, Taising agents and maturing. Other miscellaneous
products- puff pastry, chemically leavened. Problems of baking.
CONFECTIONERY PRODUCTS: Definition, importance of sugar confectionery.
General technical aspects of indnstrial sugar confectionery manufacture -
compositional effects. Manufacture methods of high boiled sweets: - Ingredients -
prevention of recrystalization and stickiness Types of confectionery products-Caramel,
Toffee and Fudge and other confections-:- ingredients - Formulation — Processing
method- Quality control- Aerated confectionery- Methods of aeration- Manutactiring
process- Chemistry of Hydrocolloids, Hydrecolloid pretreatment Processes -product
quality parameters, faults and corrective measures. Spoilage of confectionery products
Total Instructiona) Hours

Upon completion of the course, students can be able to

CO1- Apply the principles of baking and analyze the role of ingredients in baking
CO2- lilustrate and analyze the processing parameters of baking machineries
CO3- Understand the processing of bread and applying on the production process
€04 - Understand the role of ingredients in bakery products

CO5 - Apply the production process for different types of confectionery products

TEXT BOOKS:

1. Matz, Samuel A, "Bake
2. Cauvain, Stanley P, and
Maryland, 1999

REFERENCES BOOKS:

1. Edwards W P. "Science of bakery products", RSC, UK 2007
2. Samuel A. Matz., "Equipment for Bakers”, Pan Tech International Publication, 1988,
3. Sugar Confectionery manufacture-{Ed

To apply and analyze the different methods of confectionery production

L T P

3 0 0

INSTRUCTIONA

L HOURS
9

45

vy Technology and Engineering”, 111 Edition, Chapman & Hall, London.
Young, Linda §_, "Technology of Bread Making", II Edition Aspen publication,

) E.BJackson, 11 edition, Blackie Academic and professional,

4

Glasgow, 1995,
4. Bernard, W. Minifie., PhID “Chocolate, Cocoa, and confectionery” {Science and Technology), 3rd edition,CBS
- publishers and Distributors, New Delhj
Chairm oakd of Studj Dean — Aca ics
Chai - Bo - Dean {Acadc..
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Programme Course Name of the Course

Code

BTECH 21FT5202 FOOD ADDITIVES

CP“"_“ *  Toexpose the students to the use of different chemical additives in foods during food
Objectives processing and preservation

UNIT

I

i

AY

DESCRIPTION

INTRODUCTION: Definition, role of food additives, classification of food additives
based on their role, dual role of certain additives, INS numbering system of food additives,
safety requirements of foud additives, Acceptable daily intake of food additives, JECFA
and Feod Chemical Codex standards for food additives, status of food additives with
respect to Indian laws, GMP and permissible upper levels of food additives under Indian
food laws.

ACIDITY REGULATORS AND PRESERVATIVES: Acidity Regulators —
definition, chemical structure, role and importance, pH modulation and taste, acidity
profile, permitted acidity regulators, levels of usage and food applications, Preservatives
of chemical and microbial origin; mode of action on spoilage organisms and pathogens,
factors affecting the performance of preservatives, active forms of preservatives, necessity
in a food and levels of usage; permitied preservatives and food applications, Case studies
/ illustrations58

EMULSIFIERS, STABILIZERS AND THICKENERS: Emulsion, surface tension,
oil in water and water in oil emulsien, Hydrophilic and Lipophilic balance (HLE), role of
emuisifiers, different classes of emulsifiers and their chemical structure, their HLB values
and role in emulsion stabilization: role of different stabilizers and other substances in
emulsion stability; emulsion formation precess and equipment; measurement of emulsion
stability; permitted emulsifiers and stabilizers and food applications. Thickeners —
definition, chemical structure, role in food processing and product end characteristics, list
of permitted thickeners and food applications

ANTIOXIDANTS AND ANTI-CAKING AGENTS: Antioxidants - Chemistry of
vxidative deterioration of food and its constituents and its effect on the quality; defining
antioxidant; water soluble and oil soluble antioxidants and their chemical structure,
permitted antioxidants; mechanism of actton, permitted levels and food application. Anti-
foaming and propellants, Anti-caking agents — definition, role in preventing spoilage,
mode of action, permitted list of anti-caking agents and food application.

COLOR AND ARTIFICIAL SWEETENERS: Coior — Natural and synthetic food
colors, their chemical structure, shades imparted, stability, list of colors, usage levels and
food application. Artificial Sweeteners — list, structure, taste profile, permitted list, usa ge
levels and food applications,

Total Instructional Hours
Upon completion of the course, students can be able to
CO1- To understand the principles of chemical preservation of foods

L T 1 4 C

3

0 0 3

INSTRUCTIONAL
HOURS

43

CO2- To understand the role of different food additives in the processing of different foods

Course  CO3- To know the specific functions of different food additives in improving the shelf life, quality, texture
Outcomes  and other physical and sensory characteristics of foods
CO4- To expose the different food additives in improving the physical and sensory characteristics of foods
CO5- To know the regulations and the monitoring agencies involved in contrelling the safer use of additives

m foods

TEXT BOOKS:
1.1al and Siddappa., “Fruit and Vegetablie preservation”, ICMR. 1986.

2. ManoranjanKalia and Sangita,

REFERENCES BOOKS:
1.Fellows, P.J, “Food Processing Technology™ 2001.
2.Leninger, H.A. and Beverlod, W.A. “Foed Process Engineering”, D Reicle Pub, Corp.
3.Srivastha R.P. and Sanjeev kumar, “Fruit and vegetable Preservation” 1998,

4.Titus A. M.

“Food preservation and processing”. Kalyani Publishers. Ludhiana 1996.

i. “The Chemistry of Food Additives and Preservatives”, Wiley-Blackwell, 2§13,

Chairma oardof Studies Dean — Acaddmics
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Programme Course Code Name of the Course L T P C

LIVESTOCK AND FISH PROCESSING
B.Tech 21FT5203 TECHNOLOGY 30 0 3
The students will be abie to
Course 1. Understand the process of slaughtering of meat and meat-based products
Objectives 2. Apply basic food processing principles on meat, fish and poultry processing
3. Understand the quality analysis of Meat, Poultry and egg products.
INSTRUCTIONAL
UNIT DESCRIPTION HOURS

POULTRY PROCESSING: Poultry classification — chicken, Turkey, goose,
duck, Guinea fowl and pigeon. Unit operation in poultry processing. Pre-slaughter
factors affecting poultry meat quality. Slaughter through chilling, Types of poultry
I cuts.. Sensory quality of poultry meat- color, texture and flavor. Eating quality 9
tests-Warner_Bratzler Shearing biade and the Volodkevich method, Electronic
nose Indian standards for dressed chicken. The Kosher and halal market ~ dietary
laws, Kosher poultry and halal poultry. :

EGG PROCESSING: Formation of €gg, Structure, composition, nutritive value
of egg. Functional properties of eggs, Factors affecting egg quality and evaluation
I of egg quality. Preservation and maintenance of egg — cleaning, oil treatment, cold 9
storage, thermostabilization, immersion in liquids. Microbial spoilage of eggs, Egg
powder processing-spray drying, Foam mat drying.
MEAT PROCESSING: Types of Meat and its sources, composition, structure of
meat, Pre-slaughter care, handling and transportation. Ante mortem handling,
slaughtering and dressing of animals, Post-mortem inspection and grading of meat,
m biochemical changes in meat muscle, microbiology and spoilage factors,. Meat - 9
Tenderization, Meat quality evaluation. Mechanically debened meat. Preservation
of meat- curing, smoking, drying, freezing, canning and irradiation. Meat
adulteration
FISH PROCESSING: Classification of fisheries, composition and nutritive value
of fish, Fishing techniques, Handling of fishes, Transportation, Spoilage factors of
v fish. Bacteriology of fish, Preservation- Freezing and Individual quick freezing, 9
Canning and smoking operations, Salting and drying of fish, pickling. Value added
products
MEAT PLANT HYGIENE AND REGULATION: Modern abattoirs and its
features Handling and maintenance of tools and core equipment. Agents used in
sanitation, properties and classification of sanitizing agents — sanitizers and
v disinfectants, SSOP’s, Organization of cleaning schedule, Manual cleaning, 9
Specialized cleaning techniques, Automated cleaning systems. Meat regulations —
Intemnational level - FAOQ, WHQ, OIE, CEC, ICMSF, ISO and National level —
APEDA, AGMARK, PFA, MF PO, BIS, state and local self-government and
MOU’s,
Total Instructional Hours 45
Upon completion of the course, students can be able to
CO1- Understand the process parameters poultry processing
Course CO2- Understand the structure and processing of egg
Outcomes CO3- Understand the processing of meat and meat products
CO4- Understand the different processing and preservation operations of fish
CO5- Remember safety measures and hygienic conditions

TEXT BOOKS:
1.Panada P.C., —Text book on Egg and Poultry Technology!, 1st Edition, Vikas Publishing House Pvt, Lid.,
New Delhi, 1996,
2.Gunter Heinz and Peter Hautzinger, —Meat Processing Technologyl, 1st Edition, Rap Publication,
Monteplier, 2007.

REFERENCES BOOKS:

1.Ionnis 8. Boziaris, —Seafood Handbook: Technology, Quality and Safetyl, Wiley Blackwell, UK, 2014,




2.Mead G.C., —Poultry Meat Pracessing and Qualityl, Ist Edition, CRC Press, Londoen, 2004,

3. Alan R, Sams, —Poultry Meat Processingl, 1st Edition, CRC Press, London, 2001 .

4.Joseph Kerry, John Kerry and David Ledwood. —Meat Processingl, Woodhead Publishing Limited,
England (CRC Press), 2002.

y
!
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Programme Course _ Name of the Course "lea‘ﬂgﬂi ¢ T P
Code
B.TECH. 21FT5204 PRINCIPLES OF FOOD PROCESSING 3 0 ¢ 3
Course *  To understand the principles of food processing and their impact on the shelf life
Objectives and quality of food materials and products

*  To learn various methods of food processing viz., drying, milling, freezing, thermal
treatments et, '
*  Tointroduce novel food processing techniques
UNIT DESCRIPTION INSTRUCTIONAL
HOURS

I HIGH AND LOW TEMPERATURE PROCESSING OF FOODS;
Methods of applying heat to food - Blanching, Pasteurization, Sterilization -
thermo bacteriology, commercial sterility, calculation of process time - 12
General method- Ball's formula method- methods of sterilization -
equipment. Metheds of low temperature preservation - Chilling, Freezing,
freeze drying and freeze concentration - theory and principles.

I DRYING, DEHYDRATION AND EVAPORATION: Drying - principles,
theery of drying, cquilibrium moisture content, methods of meisture
determination and source of heat. Drying - types of dryers. Dehydration-
Osmotic dehydration-theory and principles. Water activity - sorption
behaviour of foods - water activity and food stability - Relationship between 12
water activity and moisture - Equilibrium moisture content. Evaporation -
definition - single and muliple effect evaporation-types, application and
performances of evaporators and boiling point elevation - steam economy,
mass and heat balance,

I PROCESSING AND PRESERVATION OF FOODS BY CHEMICALS:
Food preservation by sugar, salt, acid - Principles - mechanism- antimicrobial
activity. Preservation by chemicals- type of chemical preservatives- sulphur 6
dioxide, benzoic acid, etc; use of other chemicals like acidulants,
antioxidants, mold inhibitors, antibodies, etc. Factors affecting antimicrobial
activity of preservatives.
IV NON-THERMAL PROCESSING: Food Irradiation - High Pressure
Processing- Pulsed electric field processing, pulsed light treatment and 9
Ultrasound - Theory and Principles - effect on microorganisms- Application
in Processing of foods.
v NOVEL METHODS OF FOOD PROCESSING: UV treatment, Ozone
treatment, dielectric heating- microwave, tadio frequency, ohmic and 9
infrared heating theory, equipment, applications and effect on foods. Hyrdle
technology and Nano-technology - principle - application in food processing.
Total Instructional Hours 45
Upon completion of the course, students can be able to
COI- Apply different methods of high and low temperature processing techniques over raw
foods and analyze the process time of that food properties of food
CO2- Understand and apply the suitable dryers to different food to increase the shelf life and
analyse the performance of the evaporators and their features,
CO3-Analyze the shelf life of foods processed and preserved by natural and chemical agents.
CO4- Understand the operations and features of different non-thermal processing techniques and

L

Course
QOutcomes




applying to improve the shelf life of product.
CO5- Apply the principle of advanced novel techniques in food processing industries.
TEXT BOOKS:
1. Fellows P.J., —Food processing Technology: Principles and Practicel, 3rd Edition, Woodhead
Publishing Ltd., New Delhi, 2009
-2. Da-Wen Sun, Emerging Technologies for food processing, 2nd Edition, Academic Press, 2014.
3. Earle R.L., ~Unit Operations in Food Processingl, Web Edition, Pergamon Press, UK, 2004.
4. G.W. Gould. New methods of Food Preservation, Springer, Boston, MA, 1995,
REFERENCES BOQXS:
1. James G Brennan, —Food Processing Handbook!, 2nd Edition, Wiley VCH, Weinheim, 2011,
2. Paul Singh R and Dennis R. Heldman, —Introduction to Food Process Engineeringl, 5th Edition,
Academic Press, USA, 2014
3. Sahay K.M. and Singh K. X., —Unit Operations of Agricultural Processingl, 2nd Edition, Vikas
Publishing House Pvt. Lid., New Delhi, 2012,
4. Albert Ibarz and Gustavo V. Barbosa-Canovas. Unit Operations in Food Engineering. CRC Press,

Boca Raton, FL, USA 2003
7

Dean ~'Academics
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Programme Course Code Name of the Course I‘i!CET L T P C
B.TECH, 21FT5205 UNIT OPERATIONS IN FOOD PROCESSING 36 0 3
» To understand and remember the cancept of food processing and also to know the
Course mechanisms
Objectives *  Familiarize with operational skill of equipment and imparting knowledge on

entrepreneurship.
* Impart knowledge on different unit operations and its significance in food Industry.

INSTRUCTIONAL
UNIT DESCRIPTION HOURS
SIZE REDUCTION: Fibrous foods, Dry foods and Liquid foods — Energy Used in
I Grinding. New Surface Formed by Grinding. Grinding and Cutting equipment - 6

Crushers, Hammer mills, Fixed head mills, Ball mills, Flate mills and Roller mills.
Cutters - Sljcers, Dicers, Shredder and Pulper. Size reduction in liquids
MECHANICAL SEPARATION: Sedimentation in ligquids - Gravitational
sedimentation — Floatation - Sedimentation of particles in gas. Centrifugal separation
1 — Velocity of particles — Radius of neutral zone — Equipment. Filtration — Constant 6
rate and Constant pressure filtration - Equipment, Sieving effectiveness and
Applications
CRYSTALLIZATION: Crystallization Equilibrium — Nucleation — Meta stable
Ol region — Seed Crystals. Heat of Crystallization - Rate of crystal growth. Stage 6
equilibrium crystallization. Equipment - Types — Applications.
MIXING: Characteristics of mixtures. Measurement of mixing - sample size, sample
v composition. Particle mixing and Liguid Mixing - mixing index. Mixing of different 6
quanttties. Rate of Mixing and Energy Input in Mixing. Mixing equipment - Liquid
Mixers, Powder and Particle Mixers, Dough and Paste Mixers.
EXTRUSION: Theory - Rheological properties and Operating Characteristics.
Single and Twin-screw extruders - Ancillary Equipment. Applications and Effects
on Foods. Material handling: Types of handling and conveying system for food
products - Belt conveyor, screw cenveyor, bucket elevator and pneumatic conveyor.
45




Upon completion of the course, students can be able to
COl - Understand and apply the size reduction techniques to convert solids and liquids into uniform

particles
CO2 - Understand and apply the mechanical separation process like sedimentation, centrifugation,

Course and filtration to scparate solids, liquids and gas in food processing
Outcomes  CO3 - Understanding the mechanism of crystallization process and applying the principles of
crystallization for the production of crystals
CO4 - Applying mixing equipment for the uniform mixing of selids, semi solids and liquids
CO35- Apply the extrusion process for the preparation of extruded products and its texture analysis

and understanding the material handling process with its application.
Total: 45 Hours

TEXT BOOKS:
1. Fellows P.J., —Food processing Technology: Principles and Practicel, 3rd Edition, Woodhead Publishing

Ltd., New Delhi, 2009
2. Earle R.L., —Unit Operations in Food Processingl, Web Edition, Pergamon Press, UK, 2004.
REFERENCES BOQKS:
1. James (G Brennan, —Food Processing Handbookl, 2nd Edition, Wiley VCH, Weinheim, 2011,
2. Paul Singk R and Dennis R. Heldman, —Introduction to Food Process Engineeringl, 5th Edition,
Academic Press, USA, 2014
3. Sahay K.M. and Singh K.K., —Unit Operations of Agricultural Processingl, 2nd Edition, Vikas Publishing

House Pvt. Ltd., New Delhi, 2012,
4. Albert Ibarz and Gustavo V. Barbosa-Cénovas. Unit Operations in Food Engineering. CRC Press, Boca

Raton, FL, USA.2003
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Programme Course Code Name of the Course L T r C

B.TECH. 21FT5081 BAKING AND CONFECTIONERY TECHNOLOGY o ¢ 4 2
LABORATORY
Course ¢  To understand the practical knowledge about the concepts of baking and confectienery
Objectives *  To understand the components of bakery flour

*  To identify the dough raising capacity
*  To develop bakery and confectionery products
S.No. DESCRIPTION
1. Estimation of wet and dry gluten content of wheat flour

Estimation of water absorption power of wheat flour
Determination of sedimentation value of wheat flour
Determination of dough rising capacity of wet and dry yeast

Estimation of quality parameters of bakery ingredients

A

Experiment on leavening power of baking powder, sodium-bicarbonate and
ammonium- bicarbonate

1. Preparation and analysis of bread
8. Preparation and analysis of toffee / candy
9. Preparation and analysis of chocolates
10. Preparation and analysis of biscuits / cookies
Total Practical Hours 45
Upon completion of the course, students can be able to
+ Apply the processing of baking and confectionery products
Course ¢ Understand the properties of the flour
Outcomes

» Understand the dough raising capacity using leavening agent

* Analyze the quality parameters of the bakery products

* Analyze the quality parameters of the confectionery products
REFERENCE BOOKS:

1. Duncan Manley,—Biscuit, Cracker and Cookie Recipes for the Food Industryl, Woodhead Publishing,
England, 2001.

2. Yogambal Ashokkumar, —Text book of Bakery and Confectioneryl, 2nd Edition, PHI Learning Pvt. Ltd.,
New Delhi, 2012. '

1. Samuel A. Matz, —Bakery Technology and Engineeringl, 3rd Edition, Chapman and Hall, London,
2005.
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Programme Course

Code Name of the Course L T. P C
B.TECH. 21FT5002 UNIT OPERATIIJ%(S)ENAiggg PROCESSING ¢ ¢ 4
Course *  To understand the practical knowledge about the engineering concepts of food
Objectives materials
S.No. DESCRIPTION
1. Determination of size, roundness, sphericity and 1000 grain weight of food grains
) Determination of bulk density, true density, porosity, angle of repose for grain sample, and coefficient
of friction for grain sample
3. Determination of separation efficiency of centrifugal separator
4. Determination of collection efficiency in cyclone separator
5. Determination of efficiency of liquid solid separation by filtration
6. Determination of particle size of granular foods by sieve analysis
7. Experiment on celd extrusion and quality analysis of extruded preducts
8. Experiment on Crystallization process
9, Determination of energy requirement in size reduction using hammer mill/ball mill
10. Performance evaluation of a steam distillation process
11. Experiment on paddy dehusker to determine the shelling efficiency
12. Determination of conveving efficiency and power requirement of screw conveyor
13, Determination of conveying efficiency of bucket &levator

Total Practical Hours 30

Upon completion of the course, students can be able to
CO1 - Understand the Engineering mechanisms of equipment and properties of foods
CO02 - Understand the separation and collection efficiency in different separators.

Course Outcomes  CO3 - Apply various mills for the size reduction of food materials into different

sizes.

CO4 - Analyze the performance of different mills and distillation equipment.

CO3 - Analyze the conveying efficiency of screw conveyors and bucket elevators for
designing equipment.

REFERENCES BOOKS:
R1 1. James G Brennan, —Food Processing Handbookl, 2nd Edition, Wiley VCH, Weinheim, 2011.

R2

R3

R4

2. Paul Singh R and Dennis R. Heldman, —Introduction to Food Process Engineeringl, Sth Edition,
Academic Press, USA, 2014

3. Sahay K.M. and Singh K.K., —Unit Operations of Agricultural Processingd, 2nd Edition, Vikas
Publishing House Pvt. Ltd., New Delhi, 2012.

4. Albert Ibarz and Gustavo V. Barbosa-Canovas. Unit Operations in Food Engineering. CRC Press,
Boca Raton, FL, USA.2003
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Programme Course Code Course Title

B.TECH. 21HE5071 SOFT SKILLS -1
1.Te employ soft skills to enhance employability and ensure workplace and career success.

Course 2.To cnrich students’ numerical ability of an individual and is available in technical flavor.
Objectives: 3.To interpret things objectively, to be able to perceive and interpret trends fo make generalizations and be
able te analyze assumptions behind an argument/statement.
Unit Description Instructional
Hours
Introduction te Seft Skills: Introduction- Objective -Hard vs Soft Skills - Measuring Soft
I Skills- Structure of the Soft Skills -Self Management-Critical Thinking-Reflective thinking and 3
writing- p2p Interaction
Art of Communication: Verbal Communication - Effective Communication - Active listening
1 —Paraphrasing - Feedback - Non-Verbal Communication — Roles-Types- How nonverbal 4
communication can go wrong- How to Improve nonverbal Communication - Importance of
feelings in communication - dealing with feelings in communication.
World of Teams: Self Enhancement - importance of developing assertive skills- developing
1 sclf-confidence — developing emotional intelligence - Importance of Team work — Team vs. 3
Group - Attributes of a successful team — Barriers involved - Working with Groups — Dealing
with People- Group Decision Making.
v Quantitative Aptitude: Averages - Profit and loss - Partnerships - Time and work - Time, Speed 3
and Distance - Problems based on trains - Problems based on boats and streams
v Logical Reasoning: Clocks - Calendars - Direction Sense - Data Interpretation; Tables, Pie 2
Chart, Bar Graph - Data Sufficiency
co1: Students will have clarity on their career exploration process and to match their skills and
" interests with a chosen career path.
Co2: Students will develop knowledge, skills, and judgment around human communication that facilitate
Course " their ability to work collaboratively with others
Outcome: CO3:  Students will understand how teamwork can support leadership skills

CO4- Students will be able to make sense of problems, develop strategies to find solutions, and persevere

in selving them.

CO5: Students will demonstrate an enhanced ability to draw logical conclusions and implications to solve

logical problems.

REFERENCE BOOKS:
RI1:
R2: How to prepare for data interpretation for CAT by Arun Sharma.

Soft 8kills Training: A Workbook te Develop Skills for Employment - Frederick H. Wentz

R3: How te Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan.

R4: A New Approach To Reasoning Verbal & Non-Verbal By B.S. Sijwali
R5:  Quantitative Aptitude for Competitive Examinations - Dr. R.§. Aggarwal, $. Chand
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Programme Course Code Nzame of the Course L
B.TECH. 21HES072 DESIGN THINKING 1
OBJECTIVES:
Course » To expose students to the design process
Objective ¢+ To develop and test innovative ideas through a rapid iteration cycle.

+  To provide an authentic opportunity for students to develop teamwork and leadership skills

Unit Description
DESIGN ABILITY
! Asking Designers about what they Do — Deconstructing what Designers Do ~ Watching what
Designers Do — Thinking about what Designers Do — The Natural Intelligence of Design Sources
DESIGNING TO WIN
II
Formula One Designing — Radical Innovations — City Car Design — Learning From Failures
Design Process and Working Methods
DESIGN TO PLEASE AND DESIGNING TOGETHER
[ Background - Product Innovations —~ Teamwork versus Individual work — Roles and
Responsibilities — Avoiding and Resolving Conflicts.
DESIGN EXPERTISE
v Design Process — Creative Design - Design Intelligence — Development of Expertise — Novice to
Expert. Critical Thinking — Case studies: Brief history of Albert Einstein, Isaac Newton and Nikola
Tesla
Total Instructional Hours
Upon completion of the course, students will be able to
Course COl: Develop a strong understanding of the Design Process
Outcome CO2: Learn to develop and test innovative ideas through a rapid iteration cycle.
CO3: Develop teamwork and leadership skills
TEXT BOOKS:

T1-1. Nigel Cross, “Design Thinking”, Kindle Edition,

REFERENCE BOOKS:
R1 - Tom Kelley, “Creative Confidence”, 2013,
RZ - 3. Tim Brown, “Change by Design”, 2009.

Instructional
Hours

15
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PROFESSIONAL ELECTIVE I

Programme Course Code Name of the Conrse
B.TECH. 21FT530m TECHNOLOGY OF FATS AND OIL
Course *  To study the technology, processing, analysis of fats and oils
Objectives
UNIT DESCRIPTION
I PROPERTIES OF OQILS AND FATS: Qils and fats — SOUrces, composition,

11

1

Iv

Nutritional importance of fats and oils. Physical properties of fats and oils - color,
odour, consistency, melting point, flash point, smoke point. Chemical properties of
fats and oils - jodine value, saponification value, free fatty acids, peroxide value,
VEGETABLE OIL AND ANIMAL FAT PRODUCTION: Industrial production
of oils- seed handling and Storage. Preparation of seed for extraction of oil.
Processing- peanut oil, rice bran oil, sunflower oil and soy bean ecil, Production of
cod liver oil. Method of extraction- cold pressing and hot pressing, Equipments-
Filter press, hydraulic press. Production of margarine. Production of Lard.

SOLVENT EXTRACTION AND REFINING OF OILS: Solvent extraction —
prepress and direct extraction, removal and recovery of solvent from miscella and
extracted residue. Physical refining, Chemical Refining, Degumming - types,
dewaxing/winterization, bleachin g ~ deodorizing, hydrogenation.
EDIBLE OIL, FAT PRODUCTS AND MODIFICATION OF OILS:
Modification of oils - Refined oil — fractionation- Blending — Interesterification —
Types - Chemical and Enzymatic, Applications. Margarines, spreads, mayonnaise.
Shortenings in bakery products and confectionery lipids. Fat substitutes and its types.
PACKAGING AND STORAGE OF OJL: Changes during storage of oil. Role of
fat or 0il in frying .Selection of frying oil. Applications of frying oil .Rancidity ~
atmospheric oxidation and enzyme action. Quality standards of oil - Packaging of
oiis and fats.
Total Instructional Hours
Upon completion of the course, students can be abie to
CO1 -Understand the physical and chemical properties of fats and oils

Course CO2- Remember the mechanical methods for oil extraction
Outcemes  CO3- Understand the solvent extraction and refining of oils

C04-Understand and develop edible oil, fat products and modified oil
CO3- Understand and choose an appropriate package and storage for oils

TEXT BOOKS:

1.Fereidoon Shahidi, —Bailey*s Industrial Oi! and Fat Pro

2005,

2. Richard D. O'Brien,

London, 2010,
REFERENCES BOOKS:

1. Casimir C, Akoh and David B, Min,

USA, 2008,
2.Welf Hamm and Richard J. Hamilton, —Edible 0il Processingl, Wiley - Blackwell, UK, 2013.
3. Kanes K. Rajah, —Fats in Food Technolo gy, Sheffield Academic Press, UK, 2002.

4. Gunstene, Frank D,
Publishing, 2004

¥4
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INSTRUCTIONAL
HOURS

45

ductsl, 6th Edition, Wiley - Interscience, New Jersey,

—Fats and Oils: Formulating and Processing for Applicationsl, 3rd Edstion, CRC Press,

—Food Lipids: Chemistry, Nutrition and Biotechnologyl, CRC Press,

“The Chemistry of Qils and Fats Sources, Composition, Properties and Uses” Biackwell
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Programme Course Code Name of the Course
B.TECH. 21FT5302 FOOD STORAGE AND INFESTATION CONTROL
Course * Tounderstand the raw material and preserve it by storing in a proper environment
Objectives

UNIT

I

I

I

v

Course
Qutcomes

DESCRIPTION

FUNDAMENTALS OF STORAGE INFESTATION: Introduction, history of
storage entomology, concepts of storage entomology and significance of insect pests.
Post-harvest losses - total production of food grains in India. Scientific and socio-
economic factors responsible for grain losses. Important pests namely insects, miles,
rodents, birds and microorganisms associated with stored grain and field conditions
including agricultural products. .
ECOLOGY OF INSECTS AND STORAGE LOSSES: Ecology of insect pests of
stored commodities/grains with special emphasis on role of moisture, temperature
and humidity in safe storage of food grains and commodities. Stored grain
deterioration process, physical and biochemical changes and consequences;
traditional storage structures; association of stored grain insects with fungi and mites,
their systematic position, identification, distribution, nature and extent of damage,
role of field and cross infestations and natural enemies, type of losses in stored grains
and their effect on quality including biochemical changes.
GRAIN STORAGE AND MANAGEMENT: Grain storage types of storage
structures - traditional, improved and modern storage structures in current usage.
Ideal seeds and commodities sterage conditions. Important rodent pests associated
with stored grains and their non-chemical and chemical control including fumigation
of rat burrows. Pest Birds — role and its management. Control of infestation by insect
pests, mites and microorganisms. Preventive measures- Hygiene/santtation,
disinfestations of stores/receptacles, legal methods.
PEST CONTROL MEASURES: Non-chemical control measures- ccological,
mechanical, physical, cultural, biological and engineering. Chemical control-
prophylactic and curative. Pesticides — characteristics, uses and precautions in
handling, Integrated approaches to stored grain pest management.
QUALITY CONTROL IN GRAINS: Detection of insect infestation in stored food
grains, losses in stored food grains — weveiled and unweveiled grains, determination
of moisture content in stored food grains, Quality control aspects in FCI godowns,
central warehouse. Demonstration of preventive and curative measures including
fumigation techniques; treatment of packing materiais and their effect on seed
quality,

Total Instructional Hours

Upon completion of the course, stilents can be able to
CO1- Remember and identify possible sources of pest infestation in storage

storage
CO3- Understand the suitable quality control techniques in grain storage

TEXT BOOKS:

1. Mohan and Awaknavar J.S., —Pest Mana

2009.

2. Nair K.R., —Integrated Production and Pest Mana

REFERENCES BOOKS:

1. Hagsttrum D.W., and Subramanyam B.,

Association of Cereal Chemists Inc., 2006
2.Subramanyam B., —Integrated Management of Insects in Stored Productsl, CRC Press,

3. Slansky Ir. F., and Rodriguez J.G., —Nutritional Ecol
Joha Wiley, 1987,

4.Chakravarty et al Handbook of Post-Harvest Technology Marcel Dekker. 2003,

L T P C
3 0 0 3

INSTRUCTIONAL
HOURS

45

CO2- Understand and interpret ¢cology of region specific insects and its impact on storage
CO3- Understand and recommend appropriate storage structures and preventive measures for pests
CO4- Understand and elect integrated pest management approach and curative measures in grain

gement in Stere Grainsl, Satish Serial Publishing House, New Dethi,
gementf, DK Publishers and Distributors, Delhi, 2007.

—Fundamentals of Stored Product Entomologyl American

1995.

ogy of insects, mites, spiders and related invertebratps|,
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Programme Course code Name of the course L T P C
B.Tech 19FT5303 FOOD PROCESS CALCULATIONS 3 o0 o0 3

1. To have an idea about different systems of units and dimensions, estimation compositions
of mixtures and solutions

COURSE 2. To understand the material balance for different unit operations
OBJECTIVES 3. To apply material balance for recycle aperations and perform humidification calculations
4. Te perform energy balance calcnlations
5. To determine the heat values and composition of fuels
INSTRUCTIONAL
UNIT DESCRIPTION HOURS

Units and Dimensions, Fundamental Calculations: Basic and derived units,
unit conversions, use of modei units in caleulations, methods of exXpression,
compositions of mixture and sclutions. Ideal and real gas laws — gas constant - 9
calculations of pressure, volume and temperature using ideal gas law, Use of
partial pressure and pure component velume in gas calculations, applications of
real gas relationship in gas calculation.
Material Balance and Steichiometry: Stoichiometric principles, Importance of
material balance and energy balance in a process Industry, material balance with
11 chemical reaction and without chemical reaction- application of material balance 9
to unit operations tike distillation, evaporation, crystallization, drying and
extraction,
Recycle Operations: Recycle stream, block diagram, purging operations, purge
ratio, recycle ratio and purge stream, Humidity and Saturation: Calculation of 9
absolute humidity, molal humidity, refative humidity and percentage humidity,
wet and dry bulb temperature, dew point - Humidity chart usage.
Energy Balance: Heat capacity of solids, liquids, gases and selutions, use of
mean heat capacity in heat calculations, problems involving sensible heat and
latent heats, evaluation of enthalpy. Standard heat of reaction, heats of formation,
combustion, solutien, mixing etc., calculation of standard heat of reaction - Effect
of pressure and temperature on heat of reaction - Energy balance for systems
without chemical reaction.
Combustion: Combustion of solids, liquid and gas, determination of NHV and
v GHYV. Determination of composition by Orsat analysis - Calculation of excess air,
theoretical oxygen requirement.

I

9

TOTAL INSTRUCTIONAL HQURS 45
CO1 - Apply different systems of units and dimensions, estimate compositions of mixtures
and solutions
COURSE CO2 - Apply material balance for different unit opetations
OUTCOMES O3 - Calculate material balance for recycle operations and perform humidification problems
CO4 - Examine energy balance calculations
COs - Determine the calorific value and composition of fuels
TEXT BOOKS:
T1.Gavhane K.A., —Introduction to Process Calculations (Stoichiometery)l, 22nd Edition, Nirali Prakashan
Publications, Pune, 2009.
T2.Venkataramani V. and Anantharaman N., —Process Calculations!, Prentice Hall of India, New Delhi, 2003,
REFERENCE BOOKS:
R1.Bhatt B.L. and Vora S.M., —Stoichiometryl, 4th Edition, Tata McGraw Hill Publishing Company, New Delhj,
2004,
R2 Himmelblau D.M., —Basic Principles and Calculations in Chemical Engineeringl, 6th Edition, Prentice Hall of
India, New Delhi, 2003.
R3.Narayanan K.V. and Lakshmikutty B., —Stoichiometry and Process Calculations), Prentice Hail of India/New

Delhi, 2006, e
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Programme Course Code Name of the Course
B.TECH. 21FTS304 POST HARVEST TECHNOLOGY

*To understand and identify the specific processing technologies used for different foods and the

Course various products derived from these materials.

Objectives

UNIT

I1

m

IV

the materials.
DESCRIPTION

CEREALS AND PULSES: Cereal Grains- Basic agricultural aspects, structure and
composition; Storage, Insect control, Processing: Wheat - milling, (Atta and maida),
quality aspects of flour, wheat proteins and their function; wheat based baked products
— Bread, Biscuit, Cakes, Extruded products, malting and malt products; Rice- Milling,
Parboiling, Quick cooking rice. Pulses - Basic agricultural aspects, structure,
composition, storage, insect control, processing Milling/splitting, dhal milling,
products— puffed, flakes, flour, soya milk, soy protein Isolate,

VEGETABLES AND FRUITS: Ciimacteric and non-climacteric fruits, ripening
process, phytonutrients in fruits and vegetables; Handling, transportation, controlled
atmosphere ripening process, grading, cleaning, pre treatments, modified atmosphere
packaging, chilling. General pre-processing, different freezing methods and
equipment, problems associated with specific fruits and vegetables; Dchydration-
General preprocessing, different methods of drying, osmetic dehydration and other
modem metheds. Canning - General pre-processing, specific or salient peints in fruits
and vegetables like — Blanching, exhausting, processing conditions. Fruit Juice / pulp/
Nectar/Drinks, concentrates Vegetable Purees/pastes.

OIL SEEDS, NUTS AND SUGARS: Basic agricultural aspects structure,
composition, Storage, Insect control; precessing: traditional and modern methods of
oil extraction, refining, hydrogenation; oil blends. Honey- Composition and Quality
aspects; Sugars- Manufacture of table sugar, High Fructose corn syrup and Glucose
syrup; Jaggery — sources, manufacture.

MILK AND MILK PRODUCTS: Processing of Milk - Pasteurisation,
hemogenisation, sterilization, HTST and UHT processes; Processing and preservation
of milk products - cream, sour cream, butter, ghee, skimmed milk concentrate and
skimmed milk pewder, whey concentrate and whey powder, yoghurt, cheese and other
products.

MEAT, FISH & POULTRY: Pre and post slaughter handling, meat inspection and
grading. Structure and composition of meat, carcass chiltling, ageing; storage of fresh
meat - Modified atmosphere packaging, packaging of retail cuts; Processing and
preservation - artificial tenderizing, chilling, freezing, curing, smeking, ready-to-eat
meats and meat products, Marine and fresh water fish, shell fish - composition and

nutrition; spoilage factors, ship board operations, storage and transport. Processing and

L T P C
3 0 0o 3

* To understand the application of scientific principles in the processing technologies specific to

INSTRUCTIONAL
HOURS



Preservation - chilling, freezing, canning, smoking, curing, salting and drying, fish
meal and fish oils. Processing plant operations - slaughter, bleeding, scalding, de-
feathering, eviscerating, chiilin &, packaging; composition and nutrition, poultry meat
products Eggs- structure, composition, quality factors, storage, pasteurization,
freezing and drying, egg substitutes,
Total Instructional Hours 45
Upon completion of the course, students can be able to

CO1- Understand the concepts and processing of cereals and pulses

Course CO2- Remember the insight and reduce fruit and vegetable losses during processing after harvesting

Outcomes  CO3- Understand the specific processing technologies used especially for oil seeds, nuts and sugars

CO4- Understand the post-harvest processing of milk and milk products

CO5- Remernber the meat, fish and pouliry processing technologies

TEXT BOOKS:

1. Hamm, Wolf and Hamiilton, R, J. “Edible Qi} Processing™, Blackwell / Ane Books, 2004,
2. Morris, Peter C and Bryce, J.H. “Cereal Biotechnology™, CRC / Wood Head, 2000.

REFERENCES BOOKS:

1.Rajah, Kanes K. “Fats in Food Technology™, Blackwell / Ane Books, 2004.

2. Mead G.C., —Poultry Meat Processing and Qualityl, 1st Edition, CRC Press, London, 2004.

3. Sukumar De, —Qutlines of Dairy Technologyl, Royal Oxford University Press, Delhi, 2010.

4. Alzamora, S.M., Tapia, M.S. and Lopez - Malo, A, “Minimally Processed Fruits and Vegetables: Fundamental

Aspects and Applications”, Springer, 2005,

. . *-/ .
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.TECH. 21FT5305 CANE SUGAR TECHNOLOGY 3 0 0 3

Course

Objectives
UNIT DESCRIPTION

I

I

v

¢ To understand the technology of cane sugar

INSTRUCTIONAL
HOURS

INTRODUCTION AND PREPROCESSING OPERATION: Brief account of

sugar industry- composition of sugar cane, manufacturing process of sugarcane juice, 9

types of cane sugar, terminology. Harvesting indices, Cane cutting - Manual and

Mechanical, Transportation, Cane conveyor, Washing, Shredding

JUICE EXTRACTION AND JUICE CONCENTRATION: Crushing —Types of

crushers, crushing efficiency. Extraction of Juice — methods. Accumulators — types.

Maceration. Theory of cane diffusivity. Types of diffusers, Weighing of juice -

Maxwell Boulogne Seale and Magnetic Flow Meters. Concentration - Importance- 9

types of heaters- construction and working of tubular heater, Direct Contact Heater

(DCH), Plate Heater (PHE), advantages and 9disadvantages. Evaporator- types-

performance measures.

CLARIFICATION: Clarification — importance, methods, clarifying agent,

bleaching agent. Role of PH, non-sugars, colloids and gums in cane juice

clarification. Lime - specification, storage. Preparation of milk of lime, rotary lime 9

slacker, classifier, MOL tanks, lime pumps, use of hydrated lime powder. Sulphur -

specification and storage, production of sulphur dioxide gas, construction and

working of sulphur burner, fitm type sulphur burner.

CRYSTALLIZATION AND




growth, super saturation and meta stable stage, seeding — shock seeding, true seeding.
Crystallizers. Refining - Brown sugar, importance of refining, Affination,
clarification, carbonation, sulphitation, phosphitation, decolorization, centrifugation
- dewatering of sugar. Drying.Bagging and storage. Factors affecting sugar refining
ProCess.
MANUFACTURING OF JAGGERY/ GUR AND OTHER BY PRODUCTS:
Extraction of Juice, Clarification of Gur, Concentration of Juice, Drying and grading
v of Gur, Storage of Gur. Byproducts - Drying and uses of Bagasse - Back strap 9
Molasses - Characteristics of Molasses. Direct Utilization of Molasses - Distilling
Industries - Applications in animal feed — Biogas — Biofertilizers production-
Inverted syrup.
Total instructional Hours 45
Upon completion of the course, students can be able to
CO1- Remember the sugar cane constituents and apply preprocessing operations
Course CO2- Understand the suitable cane juice extraction and concentration methods
Outcomes  CO3- Understand the appropriate clarification methods for sugarcane juice
CO4- Remember crystallization and refining techniques
CO5- Understand the knowledge for manufacturing of cane sugar by-products
TEXT BOOKS:
1. Paturau J.M., —By-Products of the Cane Sugar Industryl, 2nd Edition, Elsevier Publishing Company, New
York, 1989.
2. Baikow V.E., —Manufacturing and Refining of Raw Cane Sugarl, 2nd Edition, Volume - I and 11, Elsevier
Publishing Company, New York, 1967.
REFERENCES BOQOKS:
1. Heriot T, H. F., —The Manufacture of Sugar From The Cane and Beetl, Read Books, New York, 2007,
2. Ram BeharilLal and Mathur, —Hand Book of Cane Sugar Technologyl, Oxford and IBH Publisking
Company, New Delhi, 1995,
3. Chung Chi Chou, —Handbook of Sugar Refining: A Manual for the Design and Operation of Sugar Refining
Facilitiesl, John Wiley and Sons, 2000.
4. Jenkins, George Horner. Infroduction to cane sugar technology. Elsevier, 2013,

: 7
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INSTRUCTIONAL

Programme Course Code Name of the Course
B.TECH. 21FT5306 MILLING TECHNOLOGY FOR FOOD GRAINS
Course - . .
Objectives ¢ To understand and remember the milling technology of food materials with by-products
UNIT DESCRIPTION

iI

i

v

STRUCTURE, STORAGE AND PEST MANAGEMENT OF GRAINS: Grains
- Definition. Importance. Physical properties of grains. Siructure, Composition and
Nutritional value — paddy, wheat, maize, oat, sorghum. Grain storage systems - farm
level storage, bagged storage, bulk storage, hermetic storage, outdoor storage.
Losses during storage, Grain protection methods — physical and chemical methods.
Integrated stored grain pest management.

MILLING OF PADDY: Rice milling flow sheet. Cleaning. Parboiling- traditional
and improved methods, Physio—chemical changes during parboiling, Effect of
parboiling on rice quality. Husking- Metheds of husking, Huskers/Shellers — impact
type, centrifugal dehusker, under runner disc huller, rubber roll sheller. Separation —
indented tray and compartment type separator. Whitening — friction type and
abrasive type whiteners, Color sorler. New quality control instruments. Byproducts
from rice milling

MILLING OF WHEAT: Types of wheat. Wheat milling ~ Simple and detailed
flow sheet. Preparation of Wheat for Milling — wheat blending, tempering or
conditioning, Roller milling — break rolls and reduction rolls, operation and
corrugation specification, Sifting — Plan sifiers, Purifying - purifier. Milling
performance evaluation. Functional properties of flour. Flour treatment —
Enrichment, Enhancement of flour appearance, Improvement of functional
properiies. By products from wheat milling.

MILLING OF CORN AND PULSES: Types of corn. Dry milling — Tempering,
dehulling, degermination and milling. Wet milling — Steeping, Germ, fiber, starch
and gluten separation, starch refinement. By products from corn milling. Legumes ~
Structure, Types, Nutritional and Anti-nutritional factors. Pulse Milling —
Conditioning, Pitting, Oil/water treatment, drying, dehuskers — Tangential Abrasive
Dehulling Device (TADD), Central Institute of Agricultural Engineering (CIAE)
design, Schule design, CFTRI mini dhal mill, Husk separation and grading, Splitting
- Equipments. Milling - Dry and wet milling, Dehulling efficiency.

MILLING OF OIL SEEDS: Types of Qil seeds. Oil seed processing - Mechanical
extraction — Hydraulic press, Screw press, Filter press. Mechanical extraction of
coconut oil and palm oil. Cold pressing and Hot Pressing. Solvent extraction — Flow
sheet. Factors influencing extraction. Refining of oil — Degemming, Dewaxing,
Neutralization, Bleaching, Filtration and Deodorization. Hydrogenation.
Winterization. il seed flour concentrates and isolate

Total Instructional Hours

Upon completion of the course, students can be able to
CO1- Understand the structure and storage of grains

Course CO2- Remember the processing of paddy
Outcomes  CO3- Remember the processing of wheat

CO4- Understand the importance of milling of pulses
CO35- Understand the milling process of oil seeds

TEXT BOOKS:
1. Chakravarthy A., —Post-Harvest Technology of Cereals, Pulses and Oil Seedsl, 3rd Edition, Oxford IBH
Publishing Co. Pvt. Ltd., New Delhi, 2008.
2. Sahay K.M. and Singh K.K., —Unit Operations of Agricultural Processingl, 2nd Edition, Vikas Publishing

HOURS

45



Heuse, New Delhi, 2008.

REFERENCES BOOKS:
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Programme Course Code Name of the Course

B.TECH. 21FT5307  FOOD COLORS AND FLAVOR TECHNOLOGY 3 0

Conrse 2.

1. Chakraverty A., Mujumdar A_S., VijayaRaghavan G.S. and Ramaswary H.S., ~Handbook of Postharvest
Technology - Cereals, Fruits, Vegetables, Tea, and Spicesl, Marcel Dekker, Inc., New York, 2003,

2. Kulp K. and Pont J.GG., —Handbook of Cereat Science and Technologyl, 2nd Edition, Marcel Dekker, Inc.,
New York, 2000.
3. Richard D. O'Brien, —Fats and Oils: Formulating and Processing for Applicationsl, 3rd Edition, CRC Press,
London, 2008,

rd L3
4 Delcour, Jan A, and R. Carl Hoseney. “Principles of Cereal Science and Technology™. 3 Edition. America
Association of Cereal Chemists, 2010. :

R

Dean (Academics)
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1. To analyse different food colors and application in food formulations

To understand different food flavors and its applications

Objectives

UNIT

)|

It

v

3. To know the quality control techniques and regulations invelved in colors and flavors

DESCRIPTION

FOOD COLOURS FOOD COLOURS

Introduction - Natural and Synthetic food Celours - Class and description of food
colours -Physical form of food colours - Stability, storage and solubility of food
colours -Repulations and safety assessment - Labeling requirements for food
containing colour additives -Adulteration and misbranding of colour additives in
foods.

PROPERTIES AND ANALYSIS OF FOOD COLOURS

Food colour stability, Importance of food colours for food products - Methods of
analysis for food colour - Quality and safety assessment - Applications of natural and
synthetic food colours.

FOOD FLAVOURS

Introduction - Classification - flavor forms: water soluble liquid flavours - oil soluble
liquid flavours, emuision-based flavours, dispersed flavours, spray dried flavours -
commercial considerations - Flavor characteristics - Flavor compounds - Natural and
artificial flavoring materials - Flavoring constituent of various foods like meat, fish,
milk, vegetables, fruits, fats & oils, spices & herbs, cereals and pulses. Changes in
flavouring components and characteristics during cooking/processing of various
foods. Effects of storage, processing, transportation and environmental conditions
on flavour components/constituents

FOOD FLAVOR: APPLICATIONS AND RECENT DEVELOPMENT
Culinary and Meat Products, bakery products, snack foods, sugar based
confectionary products, dairy products and soft drinks - Changes in food flavor due
to processing -flavor release from foods -Factors that affect the flavour and control
of flavour in processed foods. Recent developments in flavour research, processing
and technology.

INSTRUCTIONAL
HOURS



FOOD FLAVOR: QUALITY CONTROL

Flavouring and coating technologies for preservation and processing of foods.

vV Natural flavor enhancers for food and beverage, Quality Control - analytical, sensory 9
and adulteration testing. Measurement of flavour, particularty for wine, tea, coffee,
species and condiments, '

Total Instructional Hours 45

Upon completion of the course, students can he able to
COl Identify the synthetic and natural colors and its regulations
Course  CO2 Evaluate the properties and the importance of colors in food industry
Outcomes  CO3 Classify the food flavours and its stability.
(04 Determine the recent developments of application of flavor in food industry
CO35 Analyze the methods of estimation of colors and flavors in foods

TEXT BOOKS:

T1  Spices and Flavor Technelogy. J.S. Pruthi, ICAR Publications, 2nd Edition, 1998

T2 Fenaroli, G, Handbook of flavour ingredients, CRC Press. Bota Rica, New York, 2005
T3 Yamanishi, T, Recent advances in flavour researches, Dekker, New York, 2005
REFERENCES BOOKS:

Andrew J. Taylor and Robert S. T. Linforth, Food Flavour Technology, Blackwell Publishing Ltd,
2010,

Suvendu Bhattacharya, Conventional and Advanced Food Processing Technologies, Wiley
Publishers, 2015.

R3  Heath, HB, Flavour chemistry and technology, CBS Publ., New Delhi, 2005,

R1

R2
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Programme Course Code Name of the Course
B.E 21C85602 FINANCIAL MANAGEMENT

w
=
-
w O

To acquire the knowledge of the decision areas in finance.

To tearn the various sources of Finance

To describe about capital budgeting and cost of capital

To discuss on how to construct a robust capital structure and dividend policy
To develop an understanding of tools on Working Capital Management.

Course
Objective

Wb b b =

Unit Description Instlliuctmna]
ours

INTROBUCTION TO FINANCIAL MANGEMENT

Definition and Scope of Finance Functions - Objectives of Financial Management - Profit

1 Maximization and Wealth Maximization- Time Value of money- Risk and return concepts 2

SOURCES OF FINANCE

Long term sources of Finance -Equity Shares — Debentures - Preferred Stock — Features —
Merits and Demerits. Shori term sources - Bank Sources, Trade Credit, Overdrafis,
Commercial Papers, Certificate of Deposits, Money market mutual funds etc

INVESTMENT DECISIONS:

Investment Decisions: capital budgeting — Need and Impertance ~ Techniques of Capital
Budgeting — Payback -ARR — NPV — IRR —Profitability Index. Cost of Capital - Cost of
Specific Sources of Capital - Equity -Preferred Stock- Debt - Reserves - Concept and
measurement of cost of capital - Weighted Average Cost of Capital.

I

Il

FINANCING AND DIVIDEND DECISION

Operating Leverage and Financial Leverage- EBIT-EPS analysis. Capital Structure —
determinants of Capital structure- Designing an Optimum capital structure . Dividend policy
- Aspects of dividend policy - practical consideration - forms of dividend policy - -
Determinants of Dividend Policy

v

WORKING CAPITAL DECISION

Working Capital Management: Working Capital Management - concepts - importance - 9
Determinants of Working capital. Cash Management: Motives for holding cash — Objectives

and Strategies of Cash Management. Receivables Management: Objectives - Credit policies

Total Instructionat Hours 45

CO1:  Acquire the knowledge of the decision areas in finance.

C02:  learn the various sources of Finance

C03:  describe about capital budgeting and cost of capital

CO4:  construct a robust capital structure and dividend policy

CO5:  develop an understanding of tools on Working Capital Management,
TEXT BOOKS

Tl M.Y, Khan and P.K.Jain Financial management, Text, Tata McGraw Hill

T2 M. Pandey Financial Management, Vikas Publishing House Pvt. Ltd

REFERENCE BOOKS

R1  James C. Vanhorne —-Fundamentals of Financial Management— PHI Learning.

R2  Prasanna Chandra, Financial Management,

R3 Srivatsava, Mishra, Financial Management, Oxford University Press, 2011 7

3. jﬂ*f”

Chair oardiof Studies Dean — Academics

Chaitglan - BnS Dean lAcadﬂ'i’iﬂ_?ﬁi
FT - HIiCE" ~HICET 4

Course
Outcome




Programme Course Code Name of the course L T
BE/B.Tech 21BAS601 Foundations of Entrepreneurship 3 i} 0

CO1: To enable students gain insights on entrepreneurship.
C02: To make students wnderstand the sources of product & business ideas.

O(;)?:cl;si:e CO3: To provide knowledge on business opportunity identification.
1 C04: To enable students to develop business plan
CO5: To enable students to prepare feasibility reports and understand trends in entrepreneurship.
. . Instructional
Unit Description Hours

Introduction te Entrepreneurship: Entrepreneurial growth in India; sources of
entrepreneurship in India. Entrepreneurship process; entrepreneurial mindset; concept and

I impact; Entrepreneuriai growth strategies. Characteristics of an Entrepreneur — Qualities of 9
an Entreprencur. Entrepreneurial success and failure - reasons and remedies.

Product Development: Introduction and Meaning of a Product — Sources of Business or
Product Ideas — Criteria for Selecting a Product — Barriers to the successful development of

| New Products — Why do new products fail, Technology - Considerations in selecting 9
technology.

Business Opportunity Identification: Need and Impoitance - Steps in identification of
111 Business Opportunity. Techniques of markel Survey — Market Research Procedure. 9

Business Plan Development: Business modelling: concept, types and functions;

Innovation and Entrepreneurship: concept and challenges. The business plan as an
v entrepreneurial tool, Elements of business planning, Objectives, Market analysis, 9
development of Product/idea, Marketing, Finance, Organization and management,
Owmership, Critical risk contingencies of the proposal, Scheduling and milestones.
Feasibility Report & trends: Contents of a feasibility report — Considerations while
preparing a feasibility report — Proforma of a feasibility report. Technical, Financial,

v Marketing, Personnel, and management feasibility reports. Trends in entreprencurship: ?
Rural, Social and women entrepreneurship.
Total Instructional Hours 45
CO1: Understand the basics of entrepreneurship and its process.
CO02; Understand the concept of product development and the role of technology.
O(i:;:;::e CO3; Able to understand and identify business opportunity

CO4: Able to develop business plan / business model
CO5: Able to prepare feasibility reports and understand the trends in entreprencurship.

TEXT BOOKS:

T1- §.Anil Kumar, 8.C.Poormima, Mini KAbraham, K.Jayashree “Entrepreneurship Development”, New Age International
Publishers.

T2- Jasmer singh Sain, Entrepreneurship and small Business” Deep and Deep publication
T3- Shankar Raj, “Entrepreneurship Theory and Practice” Vijay Nicole Imprints Pyt fid.
T4- Khanka, 8.5, “Entrepreneurship Development™, S. Chand & company

T5- Vasant Desai, "Fundamentais of Entrepreneurship “Himalaya Publishing House.

REFERENCE BOOKS:
R1- Khanna, S. S., Entrepreneurial Development, S. Chand, New Delhi.
R2- Hisrich D. Robert, Michael P. Peters, Dean A. Sheperd, Entrepreneurship, McGraw-Hill,6 ed.

R3- Zimmmerer W. Thomas Norman M. Scarborough, Essentials of Entreprencurship and Small Business Management, PHI 4
ed.

R4- Holt H. David, Entrepreneurship: New Venture Creation, Prentice- Hall of India, New Delhi, Latest edition.
RS- Kuratko, F. Donald, Richard M. Hodgetts, Entreprencurship: Theory, Process, Practice, Thomson, 7ed,

Ro6- Desai, Vasant, Dynamics of Entrepreneurship: New u¢ Creation, Prentice-Hall of India, New Delhi, Latest edition.




R7- Patel, V. G., The Seven Business Crises and How to Beat Them, Tata McGraw-Hill, New Delhi, 1995.
R8- Roberts, Edward B.(ed.), Innovation: Driving Product, Process, and Market Change, San Francisco: Jossey Bass, 2002.

&,
Chair , Bogrd of Studies

Programme Course Code Name of the Course
B.E. NCEXXXX SUSTAINABLE INFRASTRUCTURE DEVELOPMENT 3 0 0 3

To gain knowledge on concepts and socio-economic policies of sustainable development.

To examine the strategies for implementing sustainable development programmes.

To learn the various sustainability and performance indicators, their assessment techniques and constraints
To explore the different approaches for resource management for a sustainable urban planning.

To understand the principles of urban planning and built-in environment.

Course Objective

h ofe W b o

Instructional

Unit Description Hours

INTRODUCTION TO SUSTAINABLE DEVELOPMENT

Definitions and principles of Sustainable Development - History and emergence of the concept of

I Sustainable Development - Environment and Development linkages- Globalization and environment —
Millennium Development Goals: Status (global and Indian) Impacts on approach to development policy
and practice in India, future directions.

ENVIRONMENTAL SUSTAINABILITY

I Land, Water and Food production - Moving towards sustainability: Energy powering Sustainable

Development - Financing the environment and Sustainable Developtnent.

SUSTAINABILITY INDICATORS

Sustainability indicators — Hurdles to Sustainability-Operational Guidelines-Interconnected prerequisites

M for sustainable development - Science and Technology for sustainable development — Performance
indicators of sustainability and Assessment mechanism — Constraints and barriers for sustainable
development.

URBAN PLANNING AND ENVIRONMENT

v Environment and Resources, Sustainability Assessment, Future Scenarios. Form of Urban Region.,
Managing the change, Integrated Planning, Sustainable Development.

THE BUILT-IN ENVIRONMENT

v Urban Form, Land Use, Compact Development, Principles of street design- complete streets, Transport 9
Integrated Urban Jand use Planning, Guidelines for Environmentally Sound Transportation.

Total Instructional Hours 45
The students will be able to:
CO1: Describe the concepts and socio-economic policies of sustainable development.
Course CO2: Recognize and identify the strategies for implementing sustainable development programmes.
Outcome CO3: Comprehend the various sustainability and petformance indicators, their assessment techniques and constraints
CO4: Identify the different approaches for resource management for a sustainable urban planning
COS: Ilustrate the principles of urban planning and built-in environment.

REFERENCE BOOKS:

RI. Gilg A W and Yarwood R." Rural Change and Sustainability-Agriculture, the Envirenment and Communities”, CABI Edited by S T
Essex, September 2005.

R2. Ganesha Somayaji and Sakarama Somayaji, "Environmental Concerns and Sustainable development: Some perspectives from India",
Editors: publisher TER] Press, ISBN 8175932249,

R3. James H. Weaver, Michael T. Rock, Kenneth Kustere, "Achieving Broad-Based Sustainable Development: Governance, Env:ronment
and Growth with Bquity", Kumarian Press, West Hartford, CT. Publication Year,1997.

R4. Kirkby. J, O'Keefe P. and Timberlake, "Sustainable development"” Earth Scan Publication, Londen, 1996,

R5. Kerry Tumner. R, "Sustainable Environmental Management”, Principles and Practice Publisher: Belhaven Press, ISBN: 1852930039,

R6. Munier N, "Intreduction to Sustainability™, Springer2005 o
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Hindusthan College of Engineering and Technology
(An Autonomous Institution, Affiliated to Anna University, Chennai
Approved by AICTE, New Delhi& Accredited by NAAC with ‘A’ Grade)

1 TUVRhainland

bl SO Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.
HICET
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.TECH. FOOD TECHNOLOGY {(UG)
REGULATION-2019
For the students admitted during the academic year 2019-2020 and onwards
SEMESTER 1
$.No. Cg;‘;:“ Course Title Type | L [T | P| C | CIA | ESE | TOTAL
THEORY
1. 19HE1101 | Technical English HS 2111013 25 75 100
2 19MA1102 | Calculus and Linear Algebra BS 3111041 25 75 100
3. | 19MEn101 | Bosics of Civiland Mechanical | po 3 110 3] 25 { 75 | 100
Engineering
THEORY & LAB COMPONENT
4. 19PH1151 | Applied Physics BS 210123 50 50 100
s. 19CY1151 Chemisn'yforEngineers BS 210123 50 50 100
6. |19csisy | Python Programming and ES [2 (o023 | 50 | 50 100
Practices
_ PRACTICAL
7. | 19HE1071 | Language Competency Hs (o |ofz2|1 110} o 100
Enhancement Course-1
MANDATORY COURSES
Career Guidance Level -1
8. | 19HE1072 | Personality, Aptitude and Career | EEC | 2 |0 (0| O [ 100 | © 100
Development
Total: |16 |2 | 8 | 20| 425 ; 375 800
As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit
Course
SEMESTER 1]
S.No. Cg:;:" Course Title Type | L [T | P | € | CIA | ESE | TOTAL
THEORY
1. | 19HE2101 | Business English for Engineers HS j 2110|3251 75 100
2. | 19ma21g; | Differential Equations and BS {3 1|04 25| 75| 100
Complex Variables
3. 19FT2105 Principles of Microbiology ES 3101013 25 75 100
THEORY & LAB COMPONENT
4. | 19IT2151 | Programming in C ES | 2|02 3| 50| 50 160
5. 19PH2151 | Material Science BS 210213 50 50 100
6. 19CY2151 | Envirenmental Studies BS 2101213 50 50 100
PRACTICALS
7. | 19ME2001 | Engincering Practices ES [ofo|la|2]350] 50| too
Laboratory
Language Competency
8. 19HE2071 Enhancement Course-] HS 00| 2 1 100 0 100
MANDATORY COURSES
9. | 19HE2072 [ Career Guidance Level — EEC|[2]ofo0fo]10] o [ 100




Personality, Aptitude and Career
Development
10. ; 19HE2073 | Entreprencurship & Innovation EEC |t 0] 0 |0 100 0 160
Total; | 17 12 1 22| 575 | 425 1000
SEMESTER HI
Course .
8.No Code Course Title Type | L |T|P| € ; CIA | ESE ! TOTAL
THEORY
Fourier Analysis and
1. | 19MA3102 BS 31110 4 25 75 160
Transforms
2. | 19FT320F | Fluid Mechanics PC 3 |1|6| 4 25 75 100
3. | 19FT3101 | Principles of Thermodynamics PC 3100 3 25 75 100
4. | 19FT3202 | Food Microbiology PC 3010 3 25 75 100
THEORY AND LAB COMPONENT
5. | 19FT3251 | Bio Chemistry [ pc J2]o]2]3] 50 Ts50] 100
PRACTICALS
6. | 19FT3001 | Food Microbiology Lab PC 00 |3|15] 50 50 100
7. | 19FT3082 | Food Production Analysis Lab PC O |0 ]3]|15] 50 50 100
MANDATORY COURSES
8. | 19MC3191 | Indian Constitution MC | 2]0]0] O 160 0 160
Career Guidance Level — IT]
9. | I9HE3072 | Personality, Aptitude and EEC |2 |00 0O 106 ¢ 100
Career Development
10. | 19HE3073 | Leadership Management Skills | EEC | 1 610 100 0 100
Total | 19 820 | 550 | 450 1000
SEMESTER IV
Course .
S.No Code Course Title Type |L |T | P | C | CIA | ESE | TOTAL
THEQRY
1. | 19FT4201R | Fundamentals of Heat and PC [3|1|0o|4] 25 | 75 100
Mass Transfer
2. | 19FT4203R | Engineering properties of PC [310{0 |3 ] 25 | 75 100
food materials
Refrigeration and Cold
3. | 19FT4204 Chain Management PC 30110 4 25 75 100
THEORY AND LAB COMPONENT
4. 1 19FT4251 | Food Chemistry PC 210720 3 50 50 100
5. | 19Mad15y | Statistics and Numerical Bs |3lof2|4 50 | so| 100
Methods
PRACTICALS
6. 19FT4001 Unit Operations Laboratory PC 010, 3 |15 50 30 100
7. | 19FT4002 | Food Process Equipment PC [0 |0|3[15] 50 | 50| 100
Design Laboratory
MANDATORY COURSES
Essence of Indian tradition
8. 19MC419 knowledge/Value Education MC 2|0j0p0 100 0 100
Career Guidance Level -
19HE4072 | 1V
5 Personality, Aptitude and BEC | 2101070 100 0 100
Career Development
10. | 19HE4073 | Ideation Skills D{g| o 100 0 100
2110 28| 575 | 425 1000




SEMESTER Y

1\51;, Cé):;:e Course Title Category[L | T | P | C |CIA | ESE |Total
1. | 19FT5201 | Baking and ConfectioneryTechnology pPC 3003 (25| 75 | 160
2. | 19FT5202 | Food Additives PC 30|03 |25 75 {100
3. | 19FT5203 | Poultry, Meat and FishProcess Technology PC 30|03 25| 75 | 100
4. | 19FT5204 | Principles of Food Processing PC 390103 12575 [100
5. | 19FT5205 | Unit Operations in FoodProcessing PC 3101903 |25 75 | 100
6. |19FT53XX | Professional Elective -1 PE 310|103 |25 75 | 100
PRACTICALS
7. | 19FTS001 E:l;:}:fmr;“d Confectionery Technology — p~ | | g |4 {2 |50 | 50 | 100
8. | 19FT5002 E:;Lz‘t’z::“"“s in Food Processing pc oo |a]2]s0] 50100
MANDATORY COURSES
9. | 1I9HES071 | Soft Skilis -1 EEC 1101 [25] 75 | 100
10. | 19HES072 | Design Thinking EEC 1o jo|1 | 251 75 | 100
TOTAL{20| 0 | 8 | 24 | 300 | 700 | 100G
SEMESTER VI
:‘ Course Course Title Category |L | T | P | € |C1A|ESE | Total
0 Code
THEORY
1. | 19FT6201 Dairy Engineering PC 3|00 3 |25 75](100
2. | 19FT6202 ii‘}’l‘;;‘]‘;‘;y crops and  Spices Producty pe 1319 g | 3 | 2575|100
3. | 19FT6203R izgfmlog‘d Vegetable  Processing |\ p 13 1g g | 3 |25/ 75100
4. | 19FT6181 Professional Ethics inEngineering HS 300 3 (2575|100
5. | 19FT63XX | Professional Elective - II PE 3010 3 2575100
6. | 19XX64XX | Open Elective-1 OE 3100 3 |25]75]100
PRACTICALS
7. | 19FT6001 | Dairy Engineering Laboratory PC 00 (3]15)]50 50100
8. | 19FT6002 ?gﬁzﬁoi:iﬁzgfogm cseine PC 0315150 ] 30 100
MANDATORY COURSES
9. | 19FT6701 Industrial Training EEC |00 0] 1 0 (100 100
16. | 19HE6071 Soft Skills - 11 EEC 100 1 25 | 75 | 100
11. | 19HE6072 | Intellectual Property Rights{IPR) EEC 1O [0 1 [25]| 75| 1060
TOTAL (20| 0 | 6 | 24 [300|800 (1160




§.Ne. gz::‘e Course Title Type | L [ T| P | Cc | ci1a | ESE| TOTAL
PROFESSIONAL ELECTIVE 1
19FT5301 ?chnology of Fats and PE 30| 0 3 25 75 100
ils
Food Storage and
19FT5302 | | festation Control PE 310] 0 3 25 75 100
19FT5303 | Food Process Calculations PE 310l 0] 3 25 75 100
19FT5304 | Post-Harvest Technology PE 310 0 3 25 75 100
19FT5305 | Cane sugar Technology PE 3(0] 0 3 25 75 100
Milling Technology for
19FT5306 Food Materials PE 3(0] 0 3 25 75 100
PROFESSIONAL ELECTIVE II
19FT6301 | Beverage Technology PE 31010 3 25 75 100
11:‘FT6302 ::;:}El:r]l:i};; i‘f:)l:zk PE 3(0] 0 3 25 75 166
19FT6303 | Food Biotechnology PE 3101 0 3 25 75 100
19FT6304 | Bioprocess Engineering PE 30070 3| 25 75 100
19FT6305 | Enzyme Technology PE 3 (0] 0 3 25 75 100
Crop Process
19FT6306 | Epoincering PE | 3o o |3 |25 |75 100
OPEN ELECTIVE
S.No. | Course Code Course Title Type |L | T | P | C|CIA!ESE | TOTAL
19FT6401 Traditional Foods OE 3 0 25 75 100
SEMESTER VII
13' Course Course Title Category | L [T | P | C |CIA|ESE |Total
0 Code
THEORY
1. | 19FT7201R | Food Analysis and Quality Control | PC [3 [0 {0 [3 [25 )75 ] 100
2. [ 19FT7202R | Food Packaging pc [3]ofo |3 [25] 75100
3. | 19FT7203 | Food Plant Layout and Management PC 310(0 |3 25 1 75 | 100
4, [ 19FT73XX | Professional Elective-111 PE 3|00 |3 251 75 | 100
5. | 19XX74XX | Open Elective - II OE 3(0(0 |3 25175 | 100
PRACTICALS
< Jorren T e S B 0 O BN ER E E I
PROJECT WORK
8. | 19FT7901 | Project Phase I EEC 0104 |2 50 | 50 | 100




TOTAL (15| 0 | 10| 20 | 275|525 | 808

SEMESTER VIII
S.No Cé);:;:e Course Title Type | L |T| P | C | CiA | ESE | TOTAL
THEORY
1. 19FT83XX | Professional Elective -TV PE 3]0 0 3 25 735 100
19FT83XX | Professional Elective- V PE 3100 3 25 75 100
PRACTICAL

3. | 19FT8901 | Project Work —Phasell | EEC | 0 [0 16| 8 | 100 | 100 200
Total [ 6 [0 |16 | 14 | 150 | 250 400

PROFESSIONAL ELECTIVE I11

$.No. C(':’:;:" Course Title Type |L|T| P | C |CIA |ESE| TOTAL

1. 197301 | [unctional foods and PE 3lolo 3| 25 75 100
Nutracecuticals
Biology and

2. 19FT7302 { Chemistry of Food PE 3ol o |3 | 25| 75 100
Flavors

3. 19¥T7303 | Fo0d Toxicology PE 3{0 0| 3| 25| 75 100
and Allergy

4. 19F11304 | AAdvanced Drying PE slo| o | 3] 25 | 75 100
Technology

5. 19FT7305 | Cereal Technology PE 310 0| 3| 25| 75 100
Processing
Technology of

6. 19FT7306 PE 3lolo |3 | 25| 75 100
Legumes and
QOilseeds
Emerging Non-

7. 19FT7307 | Thermal Processing PE 3]0 0 3 25 75 100
of Foods

PROFESSIONAL ELECTIVE IV

Food Process

1. 19FT830] | Cconomicsand PE 3ol o 3] 2575 100
Industrial
Management

2. 19FTs302 | L ood Lawsand PE 300013 (25| 75 100
Safety
Waste Management

3, 19FT8303 | 2nd By-Product PE 3o o |3 25| 75 160
Ultilization in Food
Industries

4. 19FT8304 | strumentation and PE slol o3| 25| s 100
Process Control

s, 19FT8305 | Loonomics and PE 3lol o] 3 25 75 100
Management

6. 19FTs312 | Lotal Quality PE slolo | 3| 25| 75 100
Management

PROFESSIONAL ELECTIVE V

$.No. C(‘j’:;:"' Course Title Type |L | T | P | C | CIA | ESE | TOTAL

1. | 19Frssee | Foodprocessplamtlayout 1 pp 1 4 51 o 3| a5 | 75 100
and safety

2. 19FT§307 | Lneey Management in ol o] 31 25 | 75 100
Process Industries L~
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Emerging Technologies
in Food Processing
Separation Techniques in
Food Processing
Analytical Instruments inn
Food Industries
Entrepreneurship

6. 19FT8311 | Opportunities for Food PE 300 0] 3| 25 75 100
: Technologists

Application of
7. 19FT8313 | Nanotechnology and PE 31 01 0 3| 25 75 100
Cryogenics

3. 19FT8308 PE 300 01 3| 25 75 100

4. 19FT8309 PE 310 0 0 3 25 75 160

5. 19FT8310 PE 36 0 3 25 75 100

LIST OF OPEN ELECTIVES - FOOD TECHNOLOGY

$.No. C(‘:’:;:" Course Title Type | L | T | P | C|CIA | ESE | TOTAL
Post Harvest Technology
Lo| 19FTHO1 | cp i and Vegetables | OF | 3| 0| 0] 3| | 7 100
LIFE SKILL COURSES

1. | 19Lszagy | OcveralSwdiesfor OE | 3/ 0| o 3] 25| 75 100
Competitive Examinations

Human Rights, Women’s

2. | 19L8Z402 | Rights and Gender OE | 31 0{ 0| 3| 25| 75 100
Equality
-3, | 19Lsz403 | Lndian Ethos and Human OE | 3| 0of of 3| 25| 75 100
Values
4. | 19Lsz404 | Indian Constitution and OE | 3| of o3| 25/ 75 100

Political System
Yoga for Human
Excellence

5. 19LSZ405 OE 300 0] 3 25 75 100

SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH. PROGRAMMES
Course Credits per Semester Total
§.No. Area Credits
1 1I III v v VI VII VIII
1 HS 04 04 - - - 03 - - 11
2 BS 10 10 04 04 - - - - 28
3 ES 06 05 ; - - - - ; 1
4 PC - 03 16 17 19 12 12 79
5 PE - - - - 03 03 03 06 15
6 OF - - - - - 03 03 - 06
7 EEC - - - - 02 03 0z 08 15
Total 20 22 20 21 24 24 20 14 165
Credit Distribution R2019
Semester 1 n m v v VI Vil VHI Total
Credits 20 22 20 21 24 24 20 14 165
= %
Ch an oS Dean Academics al
Chairmsdn - Bo& . . Dean (seademics) PRINCIPAL
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SYLLABUS
VII SEMESTER



Programme Course Code Name of the Course

B.TECH. 19FT7201R FOOD ANALYSIS AND QUALITY CONTROL

Wi
| m
o= |
wla

»  Remember the quality analysis procedures
e Remember the procedure for lipid and protein analysis

OEit::ll:lt-is:es s  Understand the concepts of foed quality standards
e Remember the concepis of food quality assurance in industry
¢ Remember the regulations for food business operator
UNIT DESCRIPTION INSTR';’I((;&%NAL

GENERAL AND CARBOHYDRATE ANALYSIS Proximate analysis of
foods- Moisture in foods - determination by different methods; Titratable Acidity
in foods, Determination of dietary fibre and crude fibre, Carbohydrate analysis-
Colorimetric Quantification methods of Mono and Di-Saccharides, HPLC of 9
Mono and Di-Saccharides using refractive index detection; Starch- Enzymatic
quantification and Determination of Total amylose content; Analysis of Artificial
Sweeteners.

LIPIDS AND MINERAL ANALYSIS Determination of Total fat in foods by
different methods (classification: Direct and Indirect); Analysis of oils and fats for
physical and chemical parameters, Instrumental methods; GCMS, Instrumentation, 9
FAMES, Injection fypes, oven and coloum, Detectors; Quality standards, and
adulterants. MINERALS: Sample Prepration: Methods of ashing; Dry ashing and
wet ashing, AAS, ICP, QES

PROTEINS ANALYSIS

Determination of Proteins Concentration- Colorimetric and methods,
Determination of Total nitrogen,, Protein Characterization- Isoelectric focussing;
Analysis of Protein quality — Protein Efficiency Ratio (PER), Net Protein
Utilization (NPU), Biological Value, Protein Digestibility- Corrected Amino acid
Score (PDCAAS), In vitro Protein digestibility for C-PER; Analysis of Functional
properties of proteins- Water absorption, fat absorption, solubility, gelling and
foaming.

QUALITY ASSURANCE IN FOOD INDUSTRY: Objectives, importance and
finctions of quality control, Concept of Quality Assurance and Quality Control,
Quality Control procedures, Quality Assurance procedures, international 9
organizations: ISO, CAC, WTO, USFDA, Codex, EIC. National organizations:
BIS, CCFS, Agmark, MMPO and APEDA, Good Laboratory Practices.

FOOD SAFETY AND STANDARDS: Food adulteration and food safety, Food
laws - Food Safety and Standards Act (FSSAI), Prevention of Food Adulteration
Act, Packaged Commodities Rules - Genetically Modified Foods, Fortification,
Pesticide Residues, Organic Foods, Quality of Foods, Quality Standards - 9
mandatory and optional standards, Food Safety Systems - ISO 9000, ISO 14000,
ISO 22000, Mechanism of developing and fixing food standards, Good
Manufacturing Practice, HACCP, Standards of Weights and Measures

Total Instructional Hours 45

Upon completion of the course, students can be able to

CO1- Summarize the techniques for analyzing specific components in carbohydrates

Course CO02- Qutline the various analytical methods and properties of lipids and proteins
Outcomes CO3- Explain the foed quality and standards ensuring the quality of food

CO04- Discuss the concepts of quality assurance at national and international level

CO5- Explain the regulations and standards mandated for food safety

TEXT BOOKS:

1.

Pomsseranz, Yeshajahu, “Food Analysis Theory and Practice”. 3rd Edition. Aspen Publishers /
Springer, 2000.

2.

Inteaz Alli, —Foed Quality Assurance: Principles and Practicesl, 2nd Edition, Tayler and Francis, UK, 2014.

REFERENCES BOOKS:

David Kilcast, —Sensory Analysis for Food and Beverage Quality Control: A Practial Guidel, Woodhead

2.

Publishing Ltd, Cambridge, 2010.
Singh, 8. P., —Food Safety, Quality Assurance, and Global Trade: Concerns and Strategiesl, International Book
Distributing Company, Lucknow, 2009,

3.

Manuals of Food Quality Control: Quality Assurance in Food Control Chemical Laboratoryl, FAO, Itlay, 1993,

Ronald E. Wrolstad. “Handbook of Food Analytical Chemistry” Vol 1, John Wiley & sons, 2005 j

Dean (Aeadermics)
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Programme Course Code Name of the Course L T P C
BTECH.  19FT7202R FOOD PACKAGING 3 o ¢ 3
1. To understand the concepts of packaging for various food products

C.o ur? ¢ 2. To select suitable packaging material for food packaging applications
Objectives . .
3. To show the recent trends in food packaging
INSTRUCTIONAL
UNIT DESCRIPTION HOURS

BASICS IN FOOD PACKAGING: Definitions and basic functions of a

food package. Food package design and development. Packaged product 9
quality and shelf life. Current status of food packaging in India. Package

standards and regulation. Inks, adhesives. Labeling, Bar coding.

PAPER AND PAPERBOARD PACKAGING: Paper and paperboard

manufacture - SBB, SUB, FBB, WLC. Properties and types of paper and

1I paperboard. Package types — carions, boxes, molded pulp containers, 9
corrugated board, sacks, bags. Application of paper and paperboards for food
packaging.
PLASTICPACKAGING: Typesof plastics used in packaging — PE, PP,

10 PET, PVC, EVOH, PVA. Secondary conversion techniques — extrusion, 9

coating and laminating, injection and blow molding. Food contact and barrier
properties. Sealability and closure. Application of plastics for food packaging.
METAL CANS: Raw materjals for can making — steel, aluminum. Can
making processes - three-piece cans, two-piece cans- DWI, DRD - end
making processes — coating. Film laminates. Metal packages — corrosion and
v Sulphur staining. Application of metal containers in food industries, Glass 9

containers: Definition and composition. Glass container manufacture —
melting, forming, surface treatments. Closure for glass containers. Glass
container design. Application of glass containers in food industries.

TRENDS IN FOOD PACKAGING: Active and intelligent packaging. Data
carriers {barcode, RFID), modified atmosphere packaging - vacuum and Inert

v gas Packaging, Biodegradable and edible packaging, Aseptic packaging, 9
Shrink wrapping, Nano packaging, Antimicrobial packaging, self-heating and
cooling cans.
Total Instructional Hours 45

Upen completion of the course, students can be able to
CO1- Understand basic concepts in food packaging
Course  (CO2- Explain the types and properties of paper and paperboard for food packaging
Outcomes  CO3- Illustrate the classification of plastics and elaborate their properties
C04- Summarize the food packaging applications of metal cans and glass containers
COS5- Utilize the recent trends in food packaging for packaging applications
TEXT BOOKS;

T1. Robertson Gordon L., -Food Packaging: Principles and Practicel, 3rd Edition, Marcel Dekker Inc, USA,
2012,

T2. Richard Coles and Mark J. Kirwan, -Food and Beverage Packaging Technologyl, 2nd Edition,
Blackwell Publishing Asia Pty Ltd, CRC press, USA, 2011.

REFERENCES BOOKS:
R1. Han Jung H., -Innovations in Food Packagingt, 2" Edition, Academic Press, USA 2013.
R2. Dong Sun Lee, Kit L. Yam and Luciane Piergiovanni, ~Food Packaging Science and Technologyll,
CRC press, USA, 2008. ot
R3.Otto G. Piringer and A L. Baner, -Plastic Packaging Materials for Foodl, 1~ Edition, Wiley- VCH,

Germany, 2008.
R4.Math13uthi, M. “Food packaging and Preservation”. Aspen Publications, 2013 2
Chair oarll of Studies Dean — icademics
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Programme Course Code Name of the Course LT P C
B.TECH. 19FT7203 FOOD PLANT LAYOUT AND MANAGEMENT 30 0 3
Course 4. Impart basic knowledge in selecting a location as well as plant layout with respect to
Objectives material handling, space utilization, future expansion etc.
5. Understand the importance of availability of raw material and facilities for production
of goods
6. Integrate man, matenals and machinery for optimum production

UNIT

II

111

Iv

Course

DESCRIPTION

PLANT LOCATION AND LAYOUTS: Introduction to food plant design - special
features of food and agricultural process industry - plant location - location factors,
site selection, location theory and models - layout - objectives, classical and practical
layout - preparation of process chart and machinery layout - product layout and
process layout - plant layout for size reduction machinery, evaporation plant, drying
plant, bake ovens and frying plant, heat exchanger plant, refrigeration and air
conditioning plant, boiler, packaging plant and ancillary equipments plant.
PROJECT PROFILE ANALYSIS: Project profile, key aspects to consider m
preparing a project profile and DPR (Detailed Project Report}, Describing Project
Operations, Categorizing Costs, Environmental Sustainability, completing and
interpreting the profile, PI‘OJGCI Profile Formats, Preparing model project report on
fruit and vegetable processing unit.
ELECTRICAL AND WATER SUPPLY: Estimation of services - peak and critical
load - preparation of electrical layout - selection of fittings and accessories for
electrical and water supply - provision of water supply - design of water storage
system - selection of pipe, valves and safety devices - drainage - systems, pipeline,
traps, safety devices - illumination and ventilation - materials, mounting, operation
and maintenance - layout for effluent treatment plant - safe disposal of effluent.
FRODUCTION PLANNING AND CONTROL: Productien planning and control -
continuous and intermiittent preduction - scheduling - routing and dispatching -
activity chart and Gantt chart - network planning methods - PERT and CPM -
applications - method study - work study - methods - man-machine chart - time study
- standard time of a job - inventory control - economic ordering quantity - inventory
models.
REPAIR AND MAINTENANCE OF EQUIPMENT: Repair and maintenance of
equipment - preventive maintenance and breakdown maintenance - replacement of
equipment - alternative methods and analysis - method of annual equivalence, present
worth method and internal rate of returns,
Total Instructional Hours

Upon completion of the course, students can be able to

CO1- Design layout for various types of foed processing industries.

CO2- Construct project profile analysis and prepare project report

Outcomes  CO3- Design water storage systems and prepare electrical layout

CO4- Apply different methods for production planning
CO3- Demonstrate the repair and maintenance of equipment

TEXT BOOKS:
1. O.P.Kanna, Industrial Engineering and Management, DhanpatRai Publication (P) Ltd., New Delhi, 2003.
2. 8.P. Arora and S.P. Bindra, A Text Book of Building Construction, 5th edition, Dhanpat Rai Publicatiens
(p) Ltd., New Dethi, 2014,

REFERE

NCES BOOKS:

INSTRUCTIO
NAL HOURS

45

1. Zacharias B. Maroulis and George D. Saravacos, Food Process Design, Marcel Dekker, Inc. U.5.A.., 2003.

2. Antonio Lopez-Gomez and Gustavo V. Barbosa-Canovas, Food Plant Design, CRC, London, 2005, :
3. C.8.Rao, Environmental Pollution Control Engineering, New age International (P} Ltd., New Delhi, 1999, }
4. G.K. Agarwal, Plant tayout and materials handling, Jain brothers, New Delhi, 2008.
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Programme  Course Code Name of the Course L TP €

B.TECH. 19FT7001R FOOD PACKAGING LABORATORY 0 6 3 15
Understand the properties and uses of various packaging materials
Course Impart skills related to foed packaging technology

Objectives Become familiar with different forms of packaging box, bottle, tetra, pouch, vacuum, gas, CAP,
MAP, aseptic etc.

EX.NO. DESCRIPTION

1, Identification of different packaging materials.

2. Measuring GSM of various paper and flexible film based packaging materials.

3 Measuring water absorption of different paper and paper boards using Cobb
’ tester,

4, Measuring tensile strength of flexible films.

5. Measuring compressive strength of carton boxes.

6. Measuring drop strength of packaged food material using drop tester.

7 Measuring compressive strength of oil packaged in flexible pouches using
’ Pouch burst tester.

8. Measuring bursting strength of different paper board-based packaging materials.

9. Gas/Vacuum packaging of foods and shelf life studies.

10 Experiment on opening and closing torques of foods packed in bottles/Jars using

forque tester.
11. Edible packaging of Food Samples.Study on retort packing
Total Practical Hours 45

Upon completion of the course, students can be able to
1. Understand and apply fundamental requirement for packed foods

Course 2.  Select a suitable packaging material for perishable and non-perishable foods

Outcomes 3. Demonstrate testing properties of packaging materials for its regulatory requirements for raw

and processed foods
4. Analyze the various packaging technelogy used for food materials
5. Evaluate the quality of packing materials using latest machineries
REFERENCE BOOKS:
“Manual of methods for the Analysis of Foods”, Ministry of Health and Family Welfare,

Rl Government of India, New Delhi, 2005.
R2 NIIR Board, Food Packaging Technology Handbook (2nd Revised Edition), NIIR Project
Consultancy Services, 2012,
) G
Chair Bo d of Studies Dean'j Academics
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Programine Course Code Name of the Course L T P C

B.TECH. I9FT7002R

Course

Objectives

5.No.

bl e O

—
—

Course

Outcomes

REFERE
R1

R2

FOOD ANALYSIS AND QUALITY CONTROL 6 0 3 15
LABORATORY i

The students will able to

Understand the method to estimate viscosity, specific gravity and preservatives in food materials

Determine the amount of fat and analyze the cooking quality parameters

Select the suitable sensory analysis method to find the quality of food materials

Examine the level of feed additives present in the various food products

Assess the level of synthetic food colors, total sugars, potyphenols in food commodities
DESCRIPTION

Estimation of consistency, viscosity and Specific gravity for given food samples

T

Detection and estimation of salt in pickle in food materials.

Extraction and estimation of fat content in fried food samples

Swelling capacity and extract release volume of meat

Flavour profile comparison of the given food materials by ranking scale method
Sensory analysis of food materials by overall difference test

Quality evaluation of egg

Estimation of food additives present in the given food sample

Estimation of total Polyphenols in tea/coffee extract

Determination of soluble and insoluble fibre in foods.

Estimation of total sugar content in fruits

Total Practical Hours 45
Upon completion of the course, students can be able to
CO1- Estimate and report viscosity, specific gravity and preservatives in the given samples
CO2 - Extract and analyze the fat content in fried foods and cooking quality parameters
€03 - Recommend and apply suitable sensory method to analyze the quality attributes of food
€04 - Measure and quantify the food additives present in the various food products
€05 - ldentify and test the level of synthetic colors, total sugars and polyphenols in food products
NCE BOOKS:

1.“Manual of methods for the Analysis of Foeds”, Ministry of Health and Family Welfare, Government
of India, New Delht, 2005.

2. Morris B. Jacobs., “The chemical Analysis of Foods and Food products” Third edition, CBS
publishers & distributors, New Delht, 2005
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PROFESSIONAL ELECTIVE 111

Programme Course Code Name of the Course
B.TECH. 19FT7301 FUNCTIONAL FOODS AND NUTRACEUTICALS 3 0 ¢ 3

Course
Objectives

UNIT

I

11

v

nature and methods of extraction.

DESCRIPTION

INTRODUCTION AND SIGNIFICANCE: Infroduction to Nutraceuticals and
functional foods; importance, history, definition, classification, list of functional
foods and their benefits, Phytochemicals, zoo chemicals and microbes in food,
plants, animals and microbes
ANALYSIS OF PHYTOCHEMICALS: Qualitative and quantitative methods:
phytoestrogens in plants; isoftavones; flavonols, polyphenols, tannins, saponins,
lignans, Chitin; Carotenoids - Factors affecting bioavailability, chemical and
histochemical characterization of cell wall polysaccharides in almond seed in
relation to lipid bioavailability. :
ASSESSMENT OF ANTIOXIDANT ACTIVITY: In vitro and In vivo methods
for the assessment of antioxidant activity, Comparison of different In Vitro methods
to evaluate the antioxidant, Prediction of the antioxidant activity of natural phenolics
from electrotopological state indices, Optimising phytochemical release by process
technology; Variation of Antioxidant Activity during technelogical treatments, new
food grade peptidases from plant sources
ROLE IN HEALTH AND DISEASE: Nutracenticals and Functional foods in
Gastrointestinal disorder, Cancer, CVD, Diabetic Mellitus, HIV and Dental disease;
Importance and function of probiotic, prebiotic and symbiotic and their applications,
Functional foods and immune competence; role and use in obesity and nervous
system disorders.
SAFETY ISSUES: Health Claims, regulations and safety issues- International and
national

Total Instructional Hours

Upon completion of the course, students can be able to
CO1- Understand the significance of functional foods and nutraceuticals

Course CO2- Understand the analysis of phytochemicals
Outcomes  CO3- Understand the procedures for assessing antioxidant activity

CO4- Understand the role of nutraceuticals in health and disease
CO3- Understand the safety issues

TEXT BOOKS:
}.Bisset, Normal Grainger and Max Wich H “Herbal Drugs and Phytopharmaceuticals”, II Edition. CRC, 2001,

2, Wildman, Robert “Handbook of Nutraceuticals and Functional Foods”. CRC, 2006.
REFERENCES BOOKS:

L T P C

1. Te understand the basic concepts of Nutraceuticals and functional food, their chemical

2. To understand the role of Nutraceuticals and functional food in health and disease

INSTRUCTIONAL
HOURS

45

1.8hi, John, Fereidcon Shahidi and Chi-Tang Ho “Asian Functional Foods”. CRC/Taylor &Francis, 2007.

2. Watson, Robald Ross “Functional Foods and Nutraceuticals in Cancer Prevention”. Blackwell Publishing,
2607, '
3.Gibson, G.R. and C. M. Willams. “Functional Foods: Concept to Product™. Woodhead, 2000.

4. Hanson, James R. “Natural Products: The Secondary Metabolites™, Royal Society of Chemistry, 2003.
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Programme Course Code Name of the Course L T P C

BIOLOGY AND CHEMISTRY OF FOOD
B.TECH. 19FT7302 3 0 ¢ 3
FLAVOURS
Course 1. To understand the flavour compounds involved in development of flavor,

Objectives 2. To understand the analytical techniques involved in flavor analysis,

INSTRUCTIONAL
UNIT DE
SCRIPTION HOURS

I INTRODUCTION: Problems in flavour research — classification of food flavours; 9
chemical compounds responsible for flavor

FLAVOUR COMPOUNDS: Chemical compound classes and their flavour
Il responscs; flavour development during biogenesis, flavour development during food 9
processing; use of biotechnology to develop flavours.
THE CHEMICAL SENSES: Anatomy of the chemical senses; neural development
of the chemical senses; receptor mechanisms, neural coding; the control of eating.
FLAVOUR ANALYSIS: Subjective versus Objective methods of analysis;
IV~ psychophysics and sensory evaluation and its types, ENOSE, ETONGUE; 9
Instrumental analysis; sample handling and artifacts; data handling
TEACHING FLAVOUR CONCEPTS: Problem based learning; tongue and nose;
Onion-Beverage-Maillard reaction-Thie-stench

I

TFotal Instractional Hours 45
Upon completion of the course, students can be able to
CO1- Understand the probiems in flavor research
Conrse CO2- Understand the compounds responsible for flavours
Outcomes  CO3- Understand the chemical senses
(C04- Understand the flavor analysis procedures
CO3- Understand the flavor concepts and applications

TEXT BOOKS:
1. Fisher, Carolyn and Thomas R. Scott. “Food Flavours: Biology and Chemistry”. The Royal Society of

Chemistry, 1997.

2. Heath, H.B. and G. Reineccius. “ Flavor Chemistry and Technology™. CBS Publishers, 1996.
REFERENCES BOOKS:

1. Hofmann, Themas. “Challenges in Taste Chemistry and Biology”. American Chemical Society Publications,

2004,

2. Charalambous, G. “Food Flavers: Generation, Analysis and Process Influence”. Elsevier, 1995,

3. Reineccius, Gary. “Flavor Chemistry and Technology™. IT Edition, Taylor & Francis, 2006.

4. 8hahidi, Fereidoon and Chi-Tang Ho. “Flavor Chemistry of Ethnic Foods”. Kluwer Academic / Plenum, 1999.
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Programme Course Code Name of the Course L T P C
B.TECH. 19FT7303 FOOD TOXICOLOGY AND ALLERGY 3 0 o0
Course 1. Te study various food laws, importance and functions of food safety management systems, fo
Objectives impart knowledge on food laws and safety in food processing.
UNIT DESCRIPTION INSTRUCTIONAL
HOURS
INTRODUCTION TO FQOD TOXICOLOGY: Definition and need for
I understanding foed toxicology; Hazards -Microbiological, nutritional and 9

environmental. Basics of immune response - humeoral and cell mediated response.
Allergen and mechanism of allergic response.




NATURAL TOXINS, FOOD ALLERGY AND SENSITIVITY: Toxins — Natural
texin and poison, difference between toxin, poison and natural toxin, toxin foods, unsafe
11 food, bio-toxin, toxin characteristics, classification of natural toxin. Chemistry of food 9
allergens, foed disorders associated with metabolism, biotransformation and Elimination
of Toxicants, lactose intolerance, celiac disease and asthma.

TOXICANTS FORMED DURING FOOD PROCESSING: Intentional! direct
additives, preservatives, nitrate, nitrite, and N- nitroso compound flavour enhancers,
food colors, indirect additives, residues and contaminants, heavy metals, other organic
residues and packaging materials. Toxicity of heated and processed foods, food
carcinogens and mutagens - Polycyclic aromatic hydrocarbons, N - nitrosamines,
Acrylamide and their mode of action.

ASSESSMENT OF TOXICANTS IN FOOD SAMPLING: Quantitative and
qualitative analysis of toxicants in foods; Biological determination of toxicants.
v Assessment of food safety — Risk assessment and risk benefit indices of human exposure, 9
acute toxicity, mutagenicity and carcinogenicity, reproductive and developmental
toxicity, neurotoxicity and behavioural effect, immunotoxicity.

INSTRUMENTATION TECHNIQUES TO DETECT TOXINS: Chromatography,
Principles, procedure and applications of Thin layer chromatography, Gas
chromatography colemn chromatography, Ion exchange chromatography and High
v performance liquid chromatography, PCR Techniques, ELISA. Spectrophotometry, 9
Principles, instrumentation and applications of atomic absorption spectrophotometry
(AAS} and atomic emission spectrophotometry (AES), Centrifugation; Principles,
instrumentation and applications of preparative and ultracentrifuge.
Total Instructional Hours 45
Upon completion of the course, students can be able to
CO1- Understand the concepts of food toxicology
Course C02- Understand the reactions of natural toxins
Outcomes  CO3- Remember the toxicants during food processing
CO4- Understand the procedures of sampling
CO5- Understand the instrumentation techniques to detect toxins
TEXT BOOKS:
1.Helferich, William and Carl K. Winter “Food Texicology” CRC Press, 2001.
2. Alluwalia, Vikas “Food Hygiene and Toxicology” Paragon International Publishers, 2007
REFERENCES BOOKS:
1.Labbe, Ronald G. and Santos Garcia “Guide to Food Borne Pathogens™ John Wiley & Sons, 2601.

m

2.Cliver, Dean Q. and Hans P.Riemann “Food Bome Diseases” 2ndEdition., Academic Press / Elsevier, 2002,

Td
3.Riemann, Hans P. and Dean O. Cliver “Food Bome Infections and Intoxications™ 3 Edition., Academic Press/Elsevier,
2006,

nd
4. Shibamoto, Taka yuki and Leonard F.Bjeldanzes “Introduction to Food Toxicology™ 2  Edition, Academic Bress, 2009,
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Programme Course Code Name of the Course
B.TECH. . 19FT7304 ADVANCED DRYING TECHNOLOGY

L T P C
3 0 0 3

Course * To study the advanced drying technologies used for specific food material according to
Objectives its nature

UNIT

Il

It

v

Course
Ouicomes

DESCRIPTION

Introduction to Drying: Drying and dehydration - principies - Mechanism of
drying. Drying curves - Internal and external conditions of drying -Drying rate
characteristic ¢curve, Diffusion theories of drying - Effective Fickian diffusivity,
Allermnative effective diffusion theories. Water activity — Hysteresis, water activity
predictive models, Determination of sorption isotherms — Gravimetric method,
Manometric method and Hygroscopic methods.
Spray and Freeze drying: Spray drying — concept, components of spray drier,
mechanism of atomization — drop size and drop distribution, Drying of droplets —
Fundamentals, drying kinetics, residence time. Heat and mass balance. New
developments in Spray drying. Freeze drying- principle - types - heat and mass
transfer, design consideration. Freeze drying — Concept. Stages in freeze drying.
Industrial freeze dryers. Advances in freeze drying.
Drying on inert partieles: Mechanism and process considerations, Pnenmatic and
flash drying — principles and its applications. Fluidized bed drying (FBD) - principles
of fluidization, Components of fluidized bed system, Classification of fluidized bed
dryers — conventional and modified FBD.
Superheated steam drying: Principles, classification, selection, applications. Heat
pump drying (HPD) — principle, low temperature HPD, chemical HPD,
Developments and trends. Contact-Sorption drying- Mechanism, Characteristics of
sorbents/carriers. Airless drying. Fry drying. Conveyor dryers.
Microwave and dielectric drying: basic concept, Generators, applicators and other
contro] devices, industrial applications. Infra red drying — principles, industrial
dryers, applications. Sonic drying. Impingement drying. Slush drying. Refractance
Window drying.

Total Instructional Hours
Upon completion of the course, students can be able to
CO1- Understand the mechanism of drying and various dehydration techniques
C0O2- Remember the knowledge on freeze and spray drying

INSTRUCTIONAL
HOURS

45

€O3- Understand the concepts of drying on inert particles, fluidized and pneumatic drying

CO4- Understand the insight on superheated steam drying, heat pump drying and other novel drying

techniques

CO5- Understand the knowledge on microwave, infra-red and sonic drying techniques

TEXT BOOKS:

REFERENCES BOOKS:

A

Chair , Board of Studies

Tl. A.8Mujumdar. Handbeok of Industrial drying — Third edition, CRC press, Taylor and Francis
group, UK.2007.
T2.Potter, N. N. and Hotchkiss, J. H.., —Food Science. Fifth Edition, CBS Publishers and
Distributors, New Delhi. 1996,

R1.Kudra, T and A.S. Muyjumdar. Advanced Drying Technologies. Second Edition, CRC press, Tayler and
Francis Group. UK, 2009,
R2.Rao, M. A. and Rizvi, §.85.H., —Engineering Properties of Foods, Marcel Dekker, Inc. New York. 1986.

R3. Sahay K.M. and Singh K.K., —Unit Operations of Agricultural Processingl, 2nd Edition, Vikas
Publishing House Pvt. Ltd., New Dethi, 2012.
R4. Albert Tbarz and Gustavo V. Barbosa-Cdnovas. Unit Operations in Food Engineering. CRC Press, Bpca
Raton, FL, USA.2003 o

Dean — Academics

Chairman - BoS Deai ;g;...,-:m;-mi%l
FT - HiCET | HCET



wwonexdaly  apdweg
SNEISnpe pue ‘sprepueis Apjend)
ISI019313(] "WNO[0d pue usao "sadd)
uwonadfu] "SHNVA UoUBUIIINSU|
YWD Spolldw  [eJUSINISU]
‘siyawered Teorwsyd pue jestsAyd
loj sl pue  S[I0 jJo  sisKEuy
{(0a11pu] pue 10aI(] UOTIEMNIISSE[D)}
spoylowl Judrdjyip Aq Spooj wt |gj
[ElC], Jo uoneuiuuaeg SISATVNY
TVHIANIIN ANV SAIdI]

t[enb UBl0Ig Jo sisA[Ruy ‘GUISSNOOf
amasyeos] pue sisazoydonoalg
~UONBZLISIDRIZY} Wajolg
‘uoneuiLNep stawotoydonsadg
‘uaBoniu [R10], JO UGHEUIULIA(]
‘SPOIPIATU ILYAWLIO|O)) ~UOTENUIIUND.)
SUI301] JO UONRUILLINS(T “SjUBIS)[NpE
pue ‘sprepug)s Ajjend) ‘sisjawered
JesTayo pue [edisiyd oy spej

pue s[o Jo sisfjeuy SPoyRuE Juala)jIp
Aq SpoOJ U] J2] [EI0L JO UONBUIULINS(]
SISATYNY SNIALOYd ANV SAIdI]

‘unsad

sardo $13U2129ME [R1DL]I1L 30 vonEIAIR0Y puE UOHTIAIDN Jo sa1da ur m.mmﬂ s onuo)) Aljend)
' jO noaz._o:w Jo sisAjEUY SUDITOD umowb_.cm ,_WEM USOD LEIN[D-§ PUE JUUOD Ploe few vﬂ_%ow Bw“ Ea_ m”“b«we moom I
% 07 : : : ’ SIUOIN JO UONEUTLIN(]-sapuetjadesAjod | | : :
pue uon2|(] | Jo UonBWIWLINN] pue uoiesyyuenb : . =m.3 N uontoe asojAre sjun g (e ul HIOLLLIGT

INRWAZUF -ysIe)§ ‘HOHISIP XIPUI [€10L JO UOREUIIII}R(] PUE HOHESRHTEnD popnoul 8q ued

sAlOEYyaI  Buisnm  SPHRYI0ES-I(] . onewAzZug -_._o._ﬁm. ‘ol a%ip suotpod  maN
Pue OUOW JO OTdH “SepLEIIES-K] Xapl w%ow.cu._ Fursn mu_uimaouam
PUE CUSI JO SPOUIRUI UoHEINUERD -1q] PUe OUORy JO qu.I ‘sopueyseg
NpaWIe[oy) -sisAjeue AeIPAYOqIE ) 1 v.ﬁ CUOJ JO SpoTL no:ao.a: wendy
21Qy  apnaa ﬁs,w 219y - Lwesip NAWLIe[0)) -sIsA[eue MeIpAYogIE])
Jo uopeumuiag ‘speoj ul AIpoy ‘a1qy qu.o pue 21qy Aryorp jo
oy WD | o 9oy o APy gL
4 tonel! Q SpoOj uit SISO SPoYIaW JUSIALJIP AQ UONRUNLLINSD
-Spo0]  Jo SISAjEUR  3JBUNXOL] - spooy mo‘HEEco,ﬁ&w ‘spoo}
w—m?iﬂ“ﬁﬁ%%%ﬁ?—w@ﬂuﬂmw I SIYSION -SPO0J JO SISAeue ajeuIxold
aNv SISATYNV ALVIGAHOEIVD
ANY TVHANTD 1 LINN

NOILLY AIGOW
INOLLYASNI (aao ANWVYN
NOISIAEYA 40 {qao £z7-7707 AV SLYAJXd A9
INOLLATAQ P7-€707 AV M04 )JLNALNOD ISAN0D/A4a0D ON'S
HOVINEOYId NOISIATY AASIATYE THL NI} AINZINOD ONLLSIXA NOLLSTODODNS ASANGCD
J0 J3dAL

A HALSAWAS — 6107 NOLLVTNOTY HHL 404 STIVLAA NOISIATY SNV TTIAS

mpeupue], ‘aImequine) ‘sAemg3iyg Eow:.....L 'sndure’y Laea

(3PeID |V, YA DY YN Aq PANPR120Y 2 |2 maN "HLOIV £q pasciddy
TeUUay) “AHSIATU[) BUUY O} PAIEIYIVY ‘UOHMIISU] SNOWOUOINY UY)

ABojouysay puv Furdnndug fo aBaya) uvisnputyy




A3jeg pooy .miug\.\_mnouno

pue Ajolepuewt - splepuels Aupend)
‘spoog Jo Apend) ‘spoog smedi(

‘SanpIsay  aplonsad  “UOHEdIMO]
‘spoog P3YIPON A[[eonsuan
- ‘sp[ny sempoumuoy) padeyoeg

0V UCNRIDNPY POO JO UCIIUSAAL]
'(IV¥SSd) 19y spiepuelg pue Ajajeg
poo, - sme[ pooq ‘Alajes pooj pue

SIALPPY POO,] “SpoO,] JIUeBI(y SonpIsay
Ip1o1sad ‘uoueslRIoy ‘Spoo pIyIpo
Afreanisuory - An)Snpul pug sIownsued
Sunoapye sonss| ‘syusieg pue YJ|

pny v ‘10jead(y ssauisng pooy Jo
suonsuny ‘sagny sanIpowno)) padexse]
19V UOHEIDNPY POOJ JO UONUIASL]
‘(VSSd) WY sprepusis pue Asjeg poo,
- 84| Po0,] *AJaJeS POO] puE UOLRINNpPE

pue Suied ‘Aupiqnies ‘uopdiosqe
') cuondiosqe  imesn  -swojoad
30 sanapdoud [euonaunyg jo sisAjeuy
“4dd-D 0} AnfiqnsaBip wiajorg o
uf (SYVOQd) 23098 ploe ounmy
pawsuoy  -Ampqusediq  uejesd
‘anfeA Teotdojoty (NdND ueneziun
ueld 1N ‘(gad)  oney
Aoudtonyyg wmorg — Aenb usjorg
Jo smAfeuy  f3uisnoel  511)29Je0s]
~UoleZUMoRey)  udlold ‘usBoxnu
[210] JOo UODRUIULId  ‘SPOHIw

pue UIO[O]) ~Uenenuaduoe’)
suIaj0Ig Jo ISy
SISATYNY NIALOYd

uopemnpe  pooj SMAVANVLS Pood "HOLVIALO SSANISNY
aNY ALAAVS aood 004 HOA SNOLLVINDTH
‘guIwecy

saInseajy pue s)yTrop Jo sprepuwlg
‘dIDVH "9o)or1d SuLmoeinueny

pooD ‘sprepue)s pooj Sulxy pur
BurdojoAsp Jo WSIBYII ‘000ZT OS]
‘00071 OS] ‘0006 OSI - SWaIsAG Aayes
poo,] ‘sprepue)s [euolido pue Alojepueue

- Sprepuelg Aiend) ‘spoogd jo Anend
SQUVANYLS ANV ALITVNO 004

SO "dDI 'SYV ‘Juiyse 1om

"Spo0j Jo UOTISOdwuod ajemnn
pue aewrxoid jJo voyenoeyy “santadord
[98 utm04g ‘uoroad jo sanadoid aoeying

‘sarpadord uonerpAy wajorg -suejoad

30 sontadoxd [euondUN JO JUATHAINSEIN
Ad-3 d03 Anpqusadip upjoead

o4ia uf (SYVIId) 3100 pioe owury
parama)) -Aiqusadiq wajolg ‘anes
[eaidojorg ‘(NdN) uonezinn uLjo1g
PN "(dad) eney Aouaidiyy ueloig

npeujrore], ‘a10jequio’ ‘sAemydiy 1yoejjod ‘sndwery Lajes
(oPeID | ¥, Una DVVYN £q paNpasooy i3 Y9 MaN LDV 4q paroiddy
TeUU2Y) ‘AJSIOAIU[) BUUY ©) PAIBIIII Y “UORTYHSU] SnOWouomy uy)
ddojoundsy puv Swudawrdug fo a8agj0) uvyisupusyy

"RARTTABIF TRIMF

LS IGN M




%0T

uonsa3ing o
Iad se spun ay; e
UL papnioul 25am
suorHod MaN

- $2555004d SUINEW ue) ‘wWnupunie
‘19015 — Supjew ued 0] S|ELIEW

MEY SSNVD TTVILAIN AT LINQO

‘12915 — SunjEl Ued I0] S[RLNEBUL

Ay ISNYD TVLAW ALLINN

‘BuiFesyoed poo)
10 sopseld jo uopenddy -amsop
pue Aupqeeay -sanadoid Isueq
pue P02 pood Supjomwl solq
pue uonoaiut ‘Buneuiure] pue Juneos
‘UolsnnXs — sanbuiyad) USISIaAL0D
Arepuodsg ‘vAad ‘HOAHT ‘OAd
‘19d ‘dd ‘Fd — Jurfeyosed ur pasn
sonseld jo seddl :DNIDVIOVA
JLLSVId 111 LINN

‘Burgeyoed

pooj 10} sonsed jo uonesiddy
‘3nso[2> pue ANjiqe jeas 'saadoad
I3LIeq PUR JORUOD POOd ‘SISUIBIROD

onyserd p1du pue suy amseld jo Sunuurg

*UONEUNUE] [BWLISY} PUE HOISIIXD

Wy — $anbiuyas) UOISIBAUOD AIepuodag

"VAd 'HOAd "DAd L3d 'dd ‘dd
— Swmideyoed w pasn sonsed jo sadA]

FONIDVIDVL DLLSY'Id IT1.LINN

-‘Burdexyoed
pooj 1o} spiecqiaded pue Iaded
Jo uonesiddy -s3eq ‘syows ‘paeoqg
paednuos ‘soureuos dind paplow
‘saxoq ‘suojrer — saddy o¥exoed
‘piroqiaded pue 1aded jo sadAy pue
seiadord “OIM ‘ddd ‘dAS ‘ddS
- aymorjnuew pieoqiaded pue tadey
DNIDVNIVA AVOdUEdVd
ANV  HAdVd I1 JLINN

"dulseyoed poo]

10] spieoqiaded pue raded Jo uonestyddy

‘wienyderp pue siour| deo ‘wonysno
‘sade) ‘sumup “s1ouIEuos ‘sqm ‘saqmy
‘sax0q ‘suoles ‘sjayoes ‘sayanod ‘1aded

— saddy afeydeg y1m ‘g€d ANS ‘94S

- ammoeynuew pazoqiaded pue 1adeg
-preoqiaded pue 1aded jo sapradoay
IONISVIOVL aVO9HAdVd
ANV d3dVd 11 LINA

"Suipod feg Suljeqe] SoAlsOUpe
‘syuj]  cuoyenBar  pue  sprepuels
afeyord ‘eipuy wm 3uidexoed pooj] jo
SIEIS JUSLIL) "] J1Pys pue Ajenb
pupoid peSeyorg  uswidojassp
pue udisop adeyoud Pood
‘sfeord pooj ® Jo suopouny siseq
pue suoumpag ONIDVIIV
qood NI SJISvd 1T LINN

"3u1pod teg “Juljjaqe]
‘ronendal pus sprepues sfeyoe]

‘erpu] ur JuiSeyord pooj ul smyeE Juaun)y
3 J1oys pue Ayjenb jonpoad pafeyoe]

uawdopasp pue ufisap afeyoed
pooy -adexoed pooj e Jo suoiouny
J15eq pue suoniuyaq CONEDVIOIVE
d004 NI SDISVHE 1 .LINN

WS Jo sadA L,
adoy sy apnyous
0] suadxa
Aq opeuwr aumm

sucnsefdng
‘pappe uaxq
aaey  JuiSexyoed
spsed ‘spemew
FuBeyaed

o] pae[a sordo]

Sup3eyoeg
poog f TOTLLAGT

SaINSEIN pue SIYT1a M JO Splepues
‘d00vH  ‘eonpeld  SulmoBInUEN
poony ‘spdepuels pooj Suixyy pus
Fuidojsaap Jo  WSIURYDIN ‘000ZT
QSI ‘0600t 1 OSI ‘0006 OSI - SW2sAS

npeuue ], ‘o1ojequiio’ ‘s{emydiy yoe(jod ‘sadwen Lafjes

(apr1n) |V, Yyum DV VN £q pRUpaIddy 2 IY[3g MON ‘ALOIV Aq peacaddy
TRUUAYD) ‘ANSISAIU[] RUUY O) PARIUIY ‘UOHNIIGSU] SNOWOUOInY Uy}

A¥ojouyazy puv SureawiBusg fo a8ajpo uvyisnputyy

7.
=
bl
=,




S|

-19153) anbi1oy Guisn

Suig d 3
upL)sadsns ay) piod P E. s 1pdIX srer/sapioq w payoed spool jo senbioy paysagdns
aad se papnjour SIIPMS |- J19Ys pue ug Alojeloqe
papnjout SuSexoed Swisopp pue Jumade uo uswusdxg g [ X P qvT
%L '0€ susmuadxs | SPe0j Jo Juideyoed wnnoep/sed X| X Juswuadxa Fudended pooy
Mau pue padueyd "S[BLIajEW S[eLARl | apRIDUI pue o T00L1461
sjuawadxyg SwFeyord juarapyip | Swideyoed paseq-wi aqqixay | X1 °1tuewinadxs
Jo  uonesynuop] [ | pue saded snouea jo o Suunsespy | | W saguey)
"Sued

‘sues urjoos pue Funsay
-pes ‘Burdeyoed  |RIqOIdTILUR
‘Burdexoed oueN ‘Fuiddeim yuLyg

‘Jurdexoed ondssy  ‘SurBeyoed
2Aqp3 pue a|qepeidaporg
‘Butfexoegy sed  wouy  pue

wnnoea - Juidexoed alsydsoune
payipow {aad ‘apooIeq)}
s1atued eyeq Fuidejord juaBiaul
ONIDYADIVL
ao0d NI SONTIL A LINN

pue  aanoy

Suijoos pue 3Junesy-Jos  ‘Surdeyoed
BIgolsUnue ‘SurSexped oueN
‘Burdderm quiys ‘SmSexded ondasy
‘BuiSexoed siqips pue sigeperdopolrg
‘Buideyoed sef Mou] pue umnoea -
SmSeyord s1aydsoune patjipowt ‘(L0
‘apodreq) SadLued eiep pur (sssuyssy]
‘amjeredium)  s1o)eolpul  ‘(S108UDS
sed pue si0suasolq) siosuds — sadA)
31 pue Jurdeyoed pews pue Jusdimul
‘pABUUODY  ‘ANDY  DONIDVAIIVL
dqood NI SONTHL LNADTH

"SAERENPUL pOO]
ul smmeuoed sse[d jo uoneonddy
.Emmwumu I2UTEIN0Y E5e[LD) "SISUTBIIC]
sge]3 10] 2INSO[D "SIUSUNEII] S0BJING
‘Buiuioy  ‘Bungsu —  Janpdejhuew
JOUIRUOD sse[0) -uomsodwos
pue wonIuya(q SIUIEIUOD
SSEJC) “SILSNPUI POOJ UI SIUIHROD
®ew Jo  uopedddy  -Zuiures
mydmg pue uvolsomos — sodeyded
[el]N sojeunue] wiig Fupeod -
sassazold Bunjew pud — (JTEd TMA
-seo 2031d-omy “sued ada1d-sauy;

*SALSNPUL POOJ Ul SIAUTRIUOD SSE[S

Jo ucneonddy uoneoyroads pue udisap
2[110q SSB|L) "UOTIVS NSO ‘SHusLIean
aseysns ‘Junuio} ‘Fun[ail — sunjoejmueLl
A3UTBINOD SSE[D) "uonIsodings pue
UONIUL3(C] (SIIUIBIWOD SEB[N) ‘SANSOPUT
POO) Ul SIDUTENUOS E1awW Jo uoneajddy
‘Bunnzgs anyding pug worsouod —
sadexyord Jejaw ‘s)uI pur sapeUTIE] W]
‘Buneos — sassasoad Jupyewr pus — sued
I ‘A *suEo pappam a3a1d-s05)

| pusmounAnL T

‘npeujrwue], ‘erojequiro)) ‘sfemydiy ryoejjod ‘sndwe) AS[[EA

(apeiD) |V, YiIM DVVYN £q pa11pa12oy 2 ijad maN ‘HLOIV Aq paaoiddy
TeUus) ‘AJISISAIUL] BUUY O} PRIRIIIV ‘UONTINSU] STHOWOUoINY UY)

Aojouyosay puv SurpaumSug fo 2800 uvyysnapurry

RARITABLL fR0NT

ey Tyt
TR T




%9¢°9t

PasIADI U2
aaey sisAjpuy
poo,] pue
Aysnuay)y pood
ur syusadxa
uonnaday

'Sp0Q) Wl 21qYy 2jqnyosur

puE  2)qnjos  Jo  UOHNEBUNILINA(

£10[02 PO}

SAMPULS JO UOUBIINSY PuB UOHROS] X

895 Jo vonenead Airend)

sjanpoxd Alayeq Jop

Pasn sjeLIaeW med Jo sisAjeue Lifend) JIA

1E31L JO SUWIN[CA D522[0]

peyxe  pue  Loedes  Fuijjamg

sisjemered AN[end)

Sunjoo)) jo sisk[eue pue JuIWAINSEII Al

*S[eLIDIE pOOJ Ul 2)321d
Ul 1[es JO UCNEBWINSI PUB HOLI(]

jo

"S[EW3IBW POOJ UT SAAEAIISIId

uoenewnsa

pue  uonddag |

"saAllIppe pooy
orjaads uo paseq
padumyo 9q
ues suRILAdxXe

L i

L10ye10qe]
[oxnue) Ajfend
pus sis{jeuy pooy
d T00LLA6]

Sunjoed 110301 uo Aprug IIX

RuBUSLYAD L

‘npeujrwe ], ‘eroyequito) ‘sAemistyg 1ygoe[rod ‘sndwey L3eA

(spe1n |V, PIIM DY VYN Aq PAIIPa1ody 2 Wa(] MaN LDV Aq paaciddy
euusy)) ‘AUSIdAIU[) eUUY 0] PV ‘UOHISU] SnowouoIny uy)

Adojossaay puv Sutssmitfug fo a8agjoy uvipsnpulry

B
s
.




DEPARTMENT OF FOOD TECHNOLOGY

ACADEMIC YEAR 2023-2024]0DD]

CO’S, PO’S & PSO’S MAPPING

SEMESTER I — R 2022

Course Code &Namie :22MA1101/ MATRICES AND CALCULUS

PO&
PSO

PO1

PO2 | PO3

PO4

POs
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PO9

PO10

PO11

PO12

PSO1

PS02

PSO3

co1

Co2

CO3

A% T I o

CO4

[ 5 T I S S I S

Cos

3

AVG

26

2.8
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Coarse Code & Name: 22IT1151/PYTHON PROGRAMMING AND PRACTICES

PO&
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Course Code & Name

: 22PH1151/ PHYSICS FOR NON-CIRCUIT ENGINEERING

PO&
PSQ

PO1

PO2

PO3

PO4

PO5

PO6 | PO7

POS

PO9

010

PO11

PO12

PSO1

PSO2

PSO3

col

2

3

1

i

I

1

1

1

CO2

CO3

CO4

S5 2 I 38 N V]

[ I I o T I O I S ]

CO5

Avg

[ S0 T o T S O ]

2.6

26

14

1.4

1.2
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Course Code & Name : 22HE1151 / ENGLISH FOR ENGINEERS

o9& | po1 | POz | P03 | P04 | POS | POS | POT| POS | POO PO10 | PO11 | PO1 | PSO1 | PSO2 | PSO3
PSO
ory ..t -1 2 2 | 3 1 1 1 2 1
S B 2 2 | 3 -2 - 2 | 1
O3 0| - - T 1]2 3 3| 3 - 1 i 2 2
Cod 1 H g | ; -1 o2 2 2 3 1 i ; ; 1
OS10 - T 2 3 | 3 - 1 1 2 2
Avg | o 1 | . - 1 1 s | 22 |24 ] 3 1 |12 1 2 1.3
Course Code & Name: 21ME1201/ENGINEERING DRAWING
ll:gg‘ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO 1d PO11 | POI2 | PSO1 | PSO2 | PSO3
cot| 3 | 3 (332 | 2 | . - A - ; 2 1 1 1
coz| 3 | 3] 3| 21 2. _ A ) ; 3 2 2 2
co3] 3 [ 3 | 3 [ 2| 2 | - ; - - ; 3 3 3 i
cod | 3 | 3 | 3 | 2 | 2 i A U i - 3 1 I 1
cos| 3 [ 3 | 3 [ 22 T - i |- - ; 3 2 2 2
avg | 3 | 3 3 12 M2 [ . A N i ; 3 2 2 1
SEMESTER III - R 2022
Course Code & Name : 22MA3107/NUMERICAL METHODS
ggg‘ PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | POY | PO10 | POI1 | POI2 | PSO1 | PSOZ | PSO3
COL 3 |3 |33 2] - .7.T1T. ] ; 2 2 2 2
€O 3 |3 |3 (33| -1 -71. - - 2 2 1 2
CO3 5 s sl s {2 - . 7.7, ; - 2 2 1 1
Co4) 3 1 3 £ 3| 3| 3 ; ; ; ; ; ; 2 2 1 1
COS | 3 13 [ 3| 3|3 . . - - . - 2 2 1 2
Avg | 3 | 3 3 3 | 26| - - - ; - - 2 2 12 | 16
Course Code & Name : 22FT3201/ FOOD MICROBIOLOGY
PO
& PSO
pso | FO1 | P02 | PO3 (PO4 | POS | PO | POT | PO8 | P09 |PO10|PO11 | POIZ| PSOI| PSOZ ;s
col | 2 1 | 2
co2 2 1 T ] 2
CO03 2 2 | 2 1 2 1 1| 1
cod 2 2 1 L | 1




CO5 2 2 2 2 1 1 2

Avg | 28 | 18 | 1 13 1 1 1 1 |16

Course Code & Name :22FT3202/FUNDAMENTALS OF HEAT AND MASS TRANSFER

PO

Pgo PO1 | PO2 | PO3 | PO4 | POS [ PO6 | PO7 | PO8 | PO9 | PO10| PO10| PO12| PSO1| PSO2| PSO3
Co1 |2 2 2 1 1 2
coz |2 2 1 2 2 1 2
€03 |3 2 3 1 I 1 2 1 I
C04 |3 2 2 2 1 I 1 1 1
AE 2 1 1 1 1 1 1 2
Avg |28 |18 |1 1.3 1 1 1 1 1.6

Course Code & Name : 22FT3203/FLUID MECHANICS

PO

P:O PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PO9 | PO10| PO11| PO12| PSO1| PSO2 | PSO3
co1 2 1 1 1 1 1
cO2 2 2 1 1 1 1 1
CO3 3 2 1 1 | 1 1 1 1
CO4 3 2 1 2 1 1 \ i 1
COos 3 2 1 1 1 l | 1 1
Avg 2.8 1.8 1 1.3 1 1 1 1 1

Course Code & Name ; 22FT3251/FOOD CHEMISTRY

PO

P;&O PO1 | PO2 | PO3 | PO4 | POS | POS | pyy | pog | PO9 | PO10| POI1 | POI2 | PSOI1 | PSO2| PSO3

Co1 2 3 2 3 3 2 3 2
co2 |3 2 2 3 2 3 2
co3 |2 1 3 2 2 1 3 I
C04 |3 2 1 2 1 3 1

C0os |2 3 3 1 2 2




Avg 25 2 2.3 2 2 2 3 1.3 2.8 1.6
Course Code & Name : 22FT3001/Unit Operations Laboratory
PO& J PO
PO1 | PO2 | PO3 { PO4 | PO5 | POG | PO7 PO8 | PO9 | PO1 POL11 PSO1 | PSO2 | PSO3
PSO 12
cor (2 2 2 3 2 2 2 2 2 2
co2z |2 2 2 2 2 2 2 2 2 2
C0o3 |2 1 2 2 2 2 2 2 2 1
Avg 2 1.7 1.7 2 2 2 2 2 2 1.7
Course Code & Name : 22FT3002/FOOD MICROBIOLOGY LABORATORY
| PO& PO | PO | PO
PSO POl | PO2 | PO3 | PO4 | POS | POS | PO7 PO8 (PO9 |19 11 12 PSOI1 | PSO2 | PSO3
COl 2 2 1 1 2 2 2 - 1 1 - 2 3 1 2
C02 2 ! 1 1 2 2 2 - 1 1 - 2 2 1 2
C03 2 2 1 1 2 2 2 - 1 1 - 2 1 - 2
Avg 2 1 1 1 2 2 2 - 1 1 - 2 1.2 0.4 2
SEMESTER V
Course Code & Name : 21FT5201/BAKING AND CONFECTIONERY TECHNOLOQGY
PO& PO | PO | PO
PSO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS PO9 10 1 12 PSO1 | PSO2 | PSO3
CO01 3 2 3 2 1 ] - 1 i - 1 1 1 2 ;
C0O2 3 2 3 2 1 1 1 | 3 1 2 i 1 2 I
CO3 3 2 3 2 1 I 1 1 1 I 1 1 1 2 1
CO4 3 2 3 2 1 i 1 1 1 1 2 | 1 2 1
CO5 3 2 3 2 | ] 2 1 ! 1 2 i 1 2 1
Avg 3 2 3 2 i 1 125 |1 1.5 1 1.75 | 1 1 2 1
Course Code and Name: 21FT5202/Food Additives
PO
& POL [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POSB PO9 | PO10| PO11 | PO12 | PSOI1 | PSO2| PSO3
PSO
Co1 3 2 1 1 1 3 1 1




cOo2 1 2 2 1 | 2 I 1
CO3 1 3 2 1 1 2 1

CO4 3 2 l I 1 2 1 1
CO5 1 3 2 1 1 1 2 1 1
Avg 1 28 2 1 1 1 2.2 1 1

Course code & Name: 21FT5203/Livestock and Fish Processing Technology

PO& PO PO | PO

PSO PO1 (PO2Z | PO3 { PO4 | PO5 | PO6 | PO7 | PO8 | POY 10 |u 12 P501 [PSO2 | PSO3
co1 2 3 2 3 3 2 3

CO2 2 3 3 2 3 2 3 2
CO3 2 3 3 1 2 1 3 1
CO4 3 2 1 2 I 3 2
CO5 2 3 3 1 2

Avg 225 | 275} 25 1.66 3 1.6 1 275 | 1.66

Course Code and Name: 21FT5204/PRINCIPLES OF FOOD PROCESSING

PPS(z)& PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 [ PO8 | POY | PO10 PO1E PO12 PSO1 | PSO2 | PSO3
co1 3 2 2 3 2 1
€02 3 1 2 2 3 2 i
CO3 I 2 2 3 I 1
CO4 3 2 1 3 2 1
CO5 | 3 3 3 3 2 l
Avg 25 | 175 | 22 25 0 2 i 3 1.8 1

Course Code and Name: 21FT5205/UNIT OPERATIONS IN FOOD PROCESSING

: S(:)& PO1 |PO2 { PO3 | PO4 | PO5S | PO6 | PO7 | POR | PO9 |PO10 POL1Y PO12 PSO1 | PSO2 | PSO3
CO1 1 I 1 | 1 2 1 2 1
C02 1 2 2 1 1 I 1 2 1
CO3 1 1 1 1 2 3 1
CO4 1 1 1 1 1 1 2 1
COs 1 I 3 1 2 3 1
Avg 1 125 | L.75 1 1 1 1.6 1 24 1

Course Code and Name : 21IFT5001/BAKING AND CONFECTIONERY TECHNOLOGY LABORATORY

PO& | po1 | Po2 | PO3 | PO4 | POS |PO6 | PO7 pos |po9 |FO [ FO | PO veo PSO PSO
PSO 1 |1 j1z |, 5 3
co1 |2 2 1 I 1 1 2 1 1 1 -
co2 (2 1 2 2 1 1 2 1 2 -
co3 |3 3 2 3 1 1 1 2 1 2 -
co4 |2 3 2 1 1 1 2 1 2 -
cos |2 1 2 3 1 1 3 1 3 3 3 -
Avg [ 225 |2 2 2.25 1 1 2 1 22515 [225 -




;)s%& PO1 /PO [ PO3 | PO4 |PO5 | PO§ | po7 PO8 P09 | PO1q PO1] PO1] PSOI | PSO2 PS03
co1l | 3 2 | 2 | 3 | 2
CO2 3 I 2 ' 3 2
€03 i 2 2 3 1
cos | 3 2 1 3 2
COs5 ! 3 3 3 ! 3 2
Avg | 25 [ 175 22 | 23 1 3 |18
PROFESSIONAL ELECTIVE I
—S T ODIONAL ELECTIVE |
Course Code and Name : 21FT5301 Technology of Fats and Oils
POI | PO2 ' PO3 [ PO4 | POs |Pos | Po7 | Pog PO9 | PO19 PO11 PO1Z PSO1 | PSO2 | pso3
ENRERRE 1 1 - 1 ! - 1 ! i 2
12 [3 [z I ! 1 ! 3 2 1 1 2
—_— ]
[2 3. |2 1 ! 1 1 ! I ! 1 2
| 2 3 [ 2 K 1 1 ! I 12 T T 2
|2 1 [ 1 2 1 1 1 2 1 I 2
[2 [3 L 125 T BS_Jr Jissa 2 ]
Course Code and Name: 1FT5302 Food Storage and Infestation Control
Y& | poi PO2 'PO3 | PO4 | PO5 | PO | po7 PO8 | poy | PO !jo PO [ pso pso | FSO
PSO 0 (11 |12 ] ’ 3
3 2 1 1 i 3 1
2 2 ! 1 2 !
3 2 1 1 2 I
3 2 1 I 1 2 1
3 2 1 ! 1 2 1
2.8 2 |1 1 1 | 227 ]
Course Code and Name: 21FT5303/Food Process Calculatmns
PO& PO | PO | PO [PSO PS5O PSO |
pso |FOl |PO2 | PO3 |PO4 |POs | Pos | po7 PO8 | POY ‘ 0 (11 |1z |y 5 3
COol1 | 2 3 2 3 | 3 2 3
€02 | 2 [ 3773 2 |3 2 ] 3
2 3 3 1 2 | 1 3
3 2 I 2 | ] 1 3
2 3 3 B 2
225 1 275 | 25 | 1.66 3 ] 1.6 1 |27 ]




Course Code and Name: 21FT5304/Post-Harvest Technology

PO& PO | PO | PO | PSO | PSO | PSO
PSO PO1 | PO2 | PO3 | PO4 | PO5S | POG6 | POT7 | POS | POY 10 1 12 1 5 3
CO1 3 2 2 3 2
CcO2 3 1 2 2 3 2
CO3 1 2 2 3 1
CO4 3 2 1 3 2
COs 1 3 3 3 1 3 2
Avg 2.5 1.75 | 2.2 2.5 0 2 1 3 1.8
Course Code and Name: 21FT5305/CANE SUGAR TECHNOLOGY
PO& PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 PO | PO | PO PSO | PSO | PS03
PSO 10 11 12 1 s
col i i | 1 | 2 1 2
co2 i 2 2 1 1 1 1 2
CcO3 1 1 1 1 2 3
Cod 1 1 1 1 1 i 2
CO5 1 1 3 1 2 3
Avg 1 125 | 178 1 1 1 1.6 1 24

Course Code and Name: 21FT5306/MILLING TECHNOLOGY FOR FOOD MATERIALS

POX& PQ | PO | PO | PSO | PSO | PSO
PSO PO1 | PO2 | PO3 | PO4 ! PO5S | PO6 | PO7 | POB | POY 10 i1 12 |1 3 3
col 1 2 1 - - - - - - - - 1 2 - -
N N S T ; . 1 - T A -
co3 1 2 1 - - - 1 - - 1 - 1 1 - -
Co4 1 2 i - - - 1 - - 1 - 1 1 - -
cos sl 2l - - -2 - - - s -]
Avg 1 2 1.2 1.25 1 1 1.6

21FT5307 Food Colors and Flavor Technology

POX PO | PO | PO | PSO | PSO | PSO
PSO PO1 | PO2 | PO3 | PO4 | POS [ PO6 | PO7 | POS | POY 10 1 12 1 2 3
Ccol 2 2 1 1 1 1 2 1 | 1 1
co2 |2 1 2 2 1 1 2 I 2 1
CO3 |3 3 2 3 1 1 1 2 1 2 1
CcOo4 |2 3 2 1 | 1 2 1 2 1
cos |2 1 2 3 1 1 3 1 3 3 3 I
Avg 225 |12 2 2.25 1 1 2 1 225|158 2.25 1
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cO2

1 - 2 - - - - - 3 - - 2 - 2
co3 | - 3 2 2 - - - 2 - - 2 - -
co4 2 - - - 2 - - - 2 - - 3 2 2
co3 2 1 - 2 - . - - 3 - - 3 2 3
Avg 1.6 1.5 2.5 L7 2 - - - 2.6 - - 2.4 2 2
Course Code and Name: 19FT7002/Food Analysis and Quality Control Laboratory
PO& PO1 { PO2 | PO3 | PO4 | PO5S | PO6 | PO7  PO8 . POY PO | PO | PO PSO | PSO PSO
PSO 10 |11 12 1 2 3
co1 3 3 2 2 | 1 2 3 3
CO2 3 3 2 2 1 1 2 3 3
CO3 3 3 2 2 1 1 2 3 3
C0o4 3 3 2 2 1 1 2 3 3
Cos 3 3 2 2 1 1 2 3 3
Avg 3 3 2 2 1 1 2 3 3
Course Code and Name: 19FT7401/Post-Harvest Technology of Fruits and Vegetables
PO& PO | PO | PO PSO
PSO PO1 | PO2 |PO3 | PO4 { PO5 | PO6 | PO7 | POS | POY T 12 1l’SO 2}’SO 3
col 3 3 2 2 2 2 2 2 3 3 3
CO2 3 2 2 2 I 2 2 2 i 3 3 1
CO3 3 2 2 2 2 2 1 2 1 3 3 2
CO4 2 2 1 1 1 2 1 2 1 3 3 2
COs 3 2 2 2 1 3 1 2 1 3 3 2
Avg 2.8 2.2 1.8 1.8 14 2.2 1.4 2 1 3 3 2
PROFESSIONAL ELECTVIVE 111
Course Code and Name: 21FT7301/FUNCTIONAL FOODS AND NUTRACEUTICALS
PO& POl | PO2 | PO3 | PO4 ;| POS | PO6 | PO7 | POS | POY PO | PO | PO PSO | PSO PSO
PSO 10 (11 12 1 N 3
€Ot 3 13 j2 |3 |3 |2 |2 2 | 3 13 |
€2 13 |5 |2 |3 |3 |2 {2 2 |1 3 13 |
co3 2 3 2 2 1 3 1 2 3 I 3 3 3
CoOL vy 13 11 |2 3 |1 2 (3 |1 |3 13 |2
COS 12 12 |1 |1 R B 2 (1 |t |3 |3 |2
Avg 2.2 2.8 1.6 22 2 2.6 1.4 2 1.8 (1 3 3 1.8




Conrse Code and Name:




cos 1y - . - | 2 § ] 2 - -3 2| 2
Cos ) N ) 2 ) ) ] ) 3 N
Avg 1.6 1.5 25 1.7 2 - - - 2.6 - - 2.4
Course Code and Name: 21FT7306/ PROCESSING TECHNOLOGY OF LEGUMES AND OILSEEDS
PO& PO | PO | PO | PSO | PSO | PSO
1 2 PO4 | PO5
PSO PO PO PO3 4 PO6 | PO7 | POS | POY 10 1 " i 2 3
Co1 3 3 2 2 1 1 2 3 3
CO2 3 3 2 2 1 1 2 3 3
CcO03 3 3 2 2 1 1 2 3 3
CO4 3 3 2 2 1 1 2 3 3
CO5 3 3 2 2 1 1 2 3 3
Avg 3 3 2 2 1 1 2 3 3
Course Code and Name: 21FT7307/EMERGING NON-THERMAL PROCESSING OF .FOODS
PO& PO | PO | PO PSO
1 2 PO PO5 | PO6 7 | PO POY
PSO PO PO PO3 4 PO 8 O 10 1 12 lPSO 2PSO 3
Co1 3 3 2 2 2 2 2 2 3 3 3
cO2 3 2 2 2 1 2 2 2 1 3 3 1
CO3 3 2 2 2 2 2 1 2 1 3 3 2
CO4 2 2 1 1 1 2 1 2 i 3 3 2
COs 3 2 2 2 1 3 1 2 1 3 3 2
Avg 2.8 2.2 1.8 1.8 1.4 2.2 14 2 1 3 3 2
Mapping of Course Outcome and Programme Qutcome:
Year| Sem C““’;;:“Ld‘& POL | PO2 | PO3 | PO4 | POS | POs | PO7 | Pos | pos | Roso| T I PO | psor| psoz rso
22MA1101
Mawices | 5 | 5 | 3 2628 - | - | -1 -|-]-]2|18]2]1
and Calculus
22IT1151& 1
Python
Programmin | 2 3 3 - 2 - - - 2 - - 2 2 2
gand
Practices
i I 22CY1151/ |
Physics for i} B . _
Non.Circuit 2 126261414 1 | i 5 2 1 1
Engineering
22HE1151/
Englishfor | 5 | | .| . |y |1 |16|22]24)3 |1]12] 1 2|13
Engineers
21ME1201
Engineering | 3 3 3 2 2 - - - - - - 3 2 2 1
Drawing




Food

Flavors
19FT7303
F.°°d3z321112511,511.751\
Toxicology

and Allergy
19FT7304
Advanced

. 25 (175 24 | 25
Drying
Technology

19FT7305
Cereal 6lislaslwzl 2| - -1 -2 |~ 24 | 2

Technology

19FT7306
Processing
Technology 3 3 p. 2 1 1 2 3
of Legumes
and Oilseeds

19FT7307
Emerging
Non-

Thermal 28 | 22118 |18 | 14 22 | 14 2 1 3 3
Processing
of Foods

19FT7401
Post Harvest
OEH| Technology | 2-8 22 | 1.8
of Fruits and

ig. |14 22 ] 14 2 1 3 3

L Vegetables

0 ‘_J\g,wf

CHAIRMAN-BOS DEAN ACADEMICS

N £ Dean (A.cademics)




