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        M. Sc. FOOD SCIENCE TECHNOLOGY AND NUTRITION 
 

OBE REGULATIONS AND SYLLABUS 
(With effect from the academic year 2022-2023 onwards) 

Preamble 
 
 The Department of Food Science and Nutrition was established in the year 2005 and 
fosters learning, imparts job specific skills, execute society oriented research and extension 
activities in the major thrust areas like Food Science and Chemistry, Food Processing and 
Technology, Public Health and Clinical Nutrition.  
 
Vision 
 
 Inculcation of knowledge, productive learning, life and entrepreneurship skills and 
employability among the youth related to Food Science, Technology and Nutrition  
 
Programme Objectives and Outcomes 
 
 To inculcate the importance in developing Food and Nutritional Science among the 
budding Food Scientists, Nutritionists and Food Processing Industrialists, the M.Sc., Food 
Science Technology and Nutrition programme is proposed with the following objectives and 
outcomes. 
 
Programme Specific Objectives 
 
PSO1: To engineer the students on theoretical and practical aspects of the entire food business 
            and value chain management 
PSO2: To promote interactions with food industries and other societal organizations/institutions 
            for learning, problem analyzing/solving and innovation 
PSO3: To gain insight into the national/global nutritional problems and its management 
PSO4: To generate evidence based nutrition knowledge through research and disseminate to  
            the agrarian and general community 
 
Programme Educational Objectives 
 
PEO1: To upskill the learners on technical knowledge, practical experience and field expertise 
            for discipline specific career opportunities in institutions, organisations, industries,  
            laboratories, corporates and government sectors  
PEO2: To ascertain the learners on theories, models and approaches in innovative research for 
            new product development, food safety management and quality assurance, nutrition 
            intervention in the community and nutrition care process of the individual 
PEO3: To enable the learners to equip themselves on food and nutripreneurship skills 
PEO4: To update the learners on emerging trends in food science, technology and nutrition and 
            equip themselves emotionally and intellectually stronger 
 
Programme Outcomes 
 
The learners can able to explore and attain the following theoretical (T), experiential (Practical) 
(E), professional (Transferable) (P) and attitudinal (A) skills 
 
PO(T): Define and recognise the terms and concepts in food science and technology, 
            food safety and quality control, public health nutrition and personalised nutrition 
PO(E): Apply the principles and perform the food science and quality control tests, biochemical 
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            tests, data analysis, food safety experiments, diet planning for healthy and diseased 
            individual  
PO(P):  
 

1. Disseminate and fulfil the job requirements in teaching and learning institutions, food 
industries, food testing laboratories, nutrition intervention programmes, fitness centres, 
diet clinics and hospitals 

2. Develop innovative food products, business plan, food quality assurance system, nutrition 
care process model for a community and individual cases. 

3. Evaluate the food products in the market, hygiene, sanitation and quality control in food 
manufacturing and catering establishments, performance/implementation of government 
nutritional programmes/schemes and nutritional profile of the community and individual 

4. Educate the population on nutritional conservation, food safety measures and initiatives, 
nutrition and health care, eat right initiatives and food as medicine 

5. Operate and create an enterprise in the domain of food, nutrition and dietetics 
 
PO(A): The learners can also able to acquire the graduate attributes of  

• Leading the team 
• Execution of work in team 
• Globally competitive 
• Emotionally intelligent to counsel the individuals 
• Communicate effectively 
• Digitally literate 
• Sense of inquiry 
• Job creator instead of only a job seeker 
• Identify and innovate a solution to the problem 
• Educate individual and community 

 
Mapping of Programme Specific Objectives (PSOs) with Programme Outcomes (POs) 

 
Programme 

Specific 
Objectives 

(PSOs) 

Programme Outcomes (POs) 

Theoretical Experiential Professional Attitudinal 

PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) 
PSO1 X X  X   X X 
PSO2  X X X X X  X 
PSO3 X X  X  X  X 
PSO4  X X X X X X X 
 
Mapping of Programme Educational Objectives (PEOs) with Programme Outcomes (POs) 
 

Programme 
Educational 
Objectives 

(PEOs) 

Programme Outcomes (POs) 

Theoretical Experiential Professional Attitudinal 

PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) 
PEO1 X X X  X X  X 
PEO2  X  X    X 
PEO3  X  X X  X X 
PEO4 X X X X X X X X 
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Programme Pattern 
 
  This programme is offered under Choice Based Credit system (CBCS). Students can 
earn 94 credits with mandatory credit to MOOC/SWAYAM courses as supportive course. The 
programme is integrated with NSDC courses from FICSI Sector Skill Council under Core 
Courses. Elective courses as optional are framed in the two different field of specialization such 
as Food Technology and Nutrition and Health Care. 

 
Candidate’s Eligibility for Admission 
   

B.Sc. Degree in Nutrition and Dietetics/Food Science and Nutrition/Food Technology, 
B.Tech./B.Sc. (H) in Food Technology, B.Voc. in Food Science and Nutrition related discipline 
and B.Sc./B.A. Home Science approved by the Association of Indian Universities are eligible to 
seek admission.  
 
Duration of the Programme  
 
 Two years with four semesters. 

 
Structure of the Programme 
 
The programme structure comprises of two parts. 
 

Course Component No. of Courses Marks Credits 
Part A (Credit Courses) 

A. Core Courses 25 2500 70 
Theory and Practical Courses 17 1700 54 
Skill Courses  04 400 08 
Research and Innovation 04 400 08 

B. Elective Courses (Optional) 04 400 16 
Option 1: Food Technology 04 400 16 
Option 2: Nutrition and Health Care 04 400 16 

C. Supportive/Extra-disciplinary Courses 02 200 06 
Supportive Courses 01 100 04 
MOOC/SWAYAM Courses 01 100 02 

D. Value Education Courses    
Human Rights 01 100 02 
Total 32 3200 94 

Part B (Self-Learning Extra Credit Courses) 
Internship in Food Establishments 01 S/US 01 
Internship in Multispecialty Hospital 01 S/US 01 
Add-on Course (Extension/Outreach) – Part I 
and II 02 S/US 02 

Total 04 S/US 04 
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Semester I 
 

S.No. Course Code Course Title  Hrs/ 
week L T P C 

Part A 
Core Courses (C) 
Theory (T) and Practical (P) Courses 
1. 22FSTNCT01 Food Science and Chemistry 4 3 1 0 4 
2. 22FSTNCT02 Food Processing Technology 4 3 1 0 4 
3. 22FSTNCT03 Research Methodology 4 3 1 0 4 
4. 22FSTNCP01 Food Science and Chemistry Practical  3 - 1 2 2 
5. 22FSTNCP02 Data Management and Statistics Practical 3 - 1 2 2 
Skill Courses (S) 

1. 22FSTNCS01 Food Regulatory Affairs Manager 
(FIC/N9011) 3 - 1 2 2 

Research and Innovation (R) 

1. 22FSTNCR01 Part 1: Food Product Development and 
Quality Evaluation 5 - 1 

(L)* 4 2 

Elective Courses (E) (Optional) 
1. 22FSTNE01 Technology of Non – Perishable Foods 4 3 1 - 4 2. Physiology of Nutrition 
SWAYAM course registration is mandatory 
  Total 30 12 08 10 24 
Note:-  L- Lecture, T-Tutorial/Demonstration, P- Practical, C- Credit; (L)* - Library 
 
Semester II 
 

S.No. Course Code Course Title  Hrs/ 
week L T P C 

Part A  
Core Courses (C) 
Theory (T) and Practical (P) Courses 
1. 22FSTNCT04 Food Microbiology and Preservation 4 3 1 - 4 
2. 22FSTNCT05 Food Safety and Quality Control 4 3 1 - 4 
3. 22FSTNCP03 Food Safety and Quality Control Practical 3 - 1 2 2 
4. 22FSTNCP04 Food Composition Analysis Practical 3 - 1 2 2 
Skill Courses (S) 

1. 22FSTNCS02 Food Regulatory Affairs Manager 
(FIC/N9012 and FIC/N9013) 3 - 1 2 2 

Research and Innovation (R) 

1. 22FSTNCR02 Part 2: Business Plan and Quality 
Assurance System for the New Product  5 - 1 

(L)* 4 2 

Elective Courses (E) (Optional) 

1. 22FSTNE02 
Technology of Semi-Perishable and 
Perishable Foods 4 3 1 - 4 

2. Nutritional Medicine 
Supportive Courses (S)  

1. 22FSTNS01 Food Safety Management / Nutrition for the 
Community (Practical) 4 1 2 1 4 

2. 22FSTNS02 SWAYAM Course (Extra hours of learning) - - - - 2 
Value Education Courses (V) 
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1. 22FSTNV01 Human Rights (Self-learning through e-
learning materials) - - - - 2 

  Total 30 10 09 11 28 
Part B Extra Credit Courses (Self-Learning) 
Add-on Courses (A) (Internship/Extension/Outreach)  

1. 22FSTNA01 Outreach Activity in Food Establishments  15 
days - 3 12 1 

2. 22FSTNA02 Internship in Food Establishments   15 
days - - 15 1 

  Total 30 
days - 3 27 2 

Note:-  L- Lecture, T-Tutorial/Demonstration, P- Practical, C- Credit; (L)* - Library 
 
Semester III 
 

S.No. Course Code Course Title  Hrs/ 
week L T P C 

Part A 
Core Courses (C)                                      
Theory (T) and Practical (P) Courses 
1. 22FSTNCT06 Nutritional Biochemistry 4 3 1 0 4 
2. 22FSTNCT07 Nutrition in Life Cycle 4 3 1 0 4 
3. 22FSTNCT08 Public Health Nutrition 4 3 1 0 4 
4. 22FSTNCP05 Computer Aided Diet Planning Practical 3 - 1 2 2 
Skill Courses (S) 
1. 22FSTNCS03 Sports Nutrition Practical 3 - 1 2 2 
Research and Innovation (R) 

1. 22FSTNCR03 Part 3: Nutrition and Health Care Process 
of the Community  5 - 1 

(L)* 4 2 

Elective Courses (E) (Optional) 
1. 22FSTNE03 Food Testing and Certification 4 3 1 - 4 2. Nutrition Care Process 
Sports/Diet Counselling/Soft Skills (one hour to each) 3 - - 3 - 
  Total 30 12 07 11 22 
Part B Extra Credit Courses (Self-learning) 
Add-on Courses (A) (Internship/Extension/Outreach) 

1. 22FSTNA03 Outreach activity in adopted village  15 
days - 3 12 1 

  Total 15 
days - 3 12 1 

Note:-  L- Lecture, T-Tutorial/Demonstration, P- Practical, C- Credit; (L)* - Library 
 
Semester IV 
 

S.No. Course Code Course Title  Hrs/ 
week L T P C 

Part A 
Core Courses (C)                                      
Theory (T) and Practical (P) Courses 
1. 22FSTNCT09 Clinical Nutrition I 4 3 1 - 4 
2. 22FSTNCT10 Clinical Nutrition II 4 3 1 - 4 
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3. 22FSTNCP06 Biochemical Analysis Practical 3 - 1 2 2 
4. 22FSTNCP07 Computer Aided Clinical Nutrition Practical 3 - 1 2 2 
Skill Courses (S) 
1. 22FSTNCS04 Innovation and Startup Practical 3 - 1 2 2 
Research and Innovation (R) 

1. 22FSTNCR04 Part 4: Nutrition Care Process of an 
Individual 5 - 1 

(L)* 4 2 

Elective Courses (E) (Optional) 
1. 22FSTNE04 Foodpreneurship 4 3 1 - 4 2. Nutripreneurship 
Sports/Diet Counselling/Soft Skills/Career Guidance (one hour 
to each) 4 - - 4 - 

  Total 30 09 07 14 20 
Part B Extra Credit Courses (Self-Learning) 
Add-on Courses (A) (Internship/Extension/Outreach) 

1. 22FSTNA04 Internship in Multispecialty Hospital  15 
days - - 15 1 

  Total 15 
days - - 15 1 

Note:-  L- Lecture, T-Tutorial/Demonstration, P- Practical, C- Credit; (L)* - Library 
 

Credit Calculation 
 

Method of teaching Hours Credits 
Lecture 1 1 
Tutorial/Demonstration/Activities 1 1 
Practical 2 1 
Internship/Apprenticeship/ Field Visit/Extension Activity 3 - 6 1 

 
Scheme of Examinations 
 
Semester I 

 
S.No. Course Code Course Title  Hrs. CIA ESE T C 
Part A 
Core Courses (C) 
Theory (T) and Practical (P) Courses 
1. 22FSTNCT01 Food Science and Chemistry 3 25 75 100 4 
2. 22FSTNCT02 Food Processing Technology 3 25 75 100 4 
3. 22FSTNCT03 Research Methodology 3 25 75 100 4 
4. 22FSTNCP01 Food Science and Chemistry Practical  3 40 60 100 2 

5. 22FSTNCP02 Data Management and Statistics 
Practical 3 40 60 100 2 

Skill Courses (S) 

1. 22FSTNCS01 Food Regulatory Affairs Manager 
(FIC/N9011) (Theory + Practical) 3 40 60 100 2 

Research and Innovation (R) 

1. 22FSTNCR01 Part 1: Food Product Development and 
Quality Evaluation (Viva Voce) 6 40 60 100 2 

Elective Courses (E) (Optional) 
1. 22FSTNE01 Technology of Non – Perishable Foods 3 25 75 100 4 
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2. Physiology of Nutrition 
SWAYAM course registration is mandatory 
  Total 27 260 540 800 24 
Note:-  CIA – Continuous Internal Assessment, ESE – End Semester Examination, T - Total, C- 
Credit 
 
Semester II 
 
S.No. Course Code Course Title  Hrs. CIA ESE T C 
Part A  
Core Courses (C) 
Theory (T) and Practical (P) Courses 
1. 22FSTNCT04 Food Microbiology and Preservation 3 25 75 100 4 
2. 22FSTNCT05 Food Safety and Quality Control 3 25 75 100 4 

3. 22FSTNCP03 Food Safety and Quality Control 
Practical 3 40 60 100 2 

4. 22FSTNCP04 Food Composition Analysis Practical 3 40 60 100 2 
Skill Courses (S) 

1. 22FSTNCS02 
Food Regulatory Affairs Manager 
(FIC/N9012 and FIC/N9013) (Theory + 
Practical) 

3 40 60 100 2 

Research and Innovation (R) 

1. 22FSTNCR02 
Part 2: Business Plan and Quality 
Assurance System for the New Product 
(Viva Voce) 

6 40 60 100 2 

Elective Courses (E) (Optional) 

1. 22FSTNE02 
Technology of Semi-Perishable and 
Perishable Foods 3 25 75 100 4 

2. Nutritional Medicine 
Supportive Courses (S)  

1. 22FSTNS01 Food Safety Management / Nutrition for 
the Community (Practical) 3 25 75 100 4 

2. 22FSTNS02 SWAYAM Course (Extra hours of 
learning) 3 - 100 100 2 

Value Education Courses (V) 
1. 22FSTNV01 Human Rights (MCQ) 3 25 75 100 2 
  Total 33 285 715 1000 28 
Part B Extra Credit Courses 
Add-on Courses (A) (Internship/Extension/Outreach)  

1. 22FSTNA01 Outreach activity in food establishments 
(Viva Voce) 6 - - S/US 1 

2. 22FSTNA02 Internship in Food Establishments (Viva 
Voce) 6 - - S/US 1 

  Total 12 - - S/US 2 
Note:-  CIA – Continuous Internal Assessment, ESE – End Semester Examination, T - Total, C- 
Credit 
 
Semester III 
 
S.No. Course Code Course Title  Hrs. CIA ESE T C 
Part A 
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Core Courses (C)                                      
Theory (T) and Practical (P) Courses 
1. 22FSTNCT06 Nutritional Biochemistry 3 25 75 100 4 
2. 22FSTNCT07 Nutrition in Life Cycle 3 25 75 100 4 
3. 22FSTNCT08 Public Health Nutrition 3 25 75 100 4 
4. 22FSTNCP05 Computer Aided Diet Planning Practical 3 40 60 100 2 
Skill Courses (S) 
1. 22FSTNCS03 Sports Nutrition Practical 3 40 60 100 2 
Research and Innovation (R) 

1. 22FSTNCR03 Part 3: Nutrition and Health Care 
Process of the Community (Viva Voce) 6 40 60 100 2 

Elective Courses (E) (Optional) 
1. 22FSTNE03 Food Testing and Certification 3 25 75 100 4 2. Nutrition Care Process 
  Total 24 220 480 700 22 
Part B Extra Credit Courses 
Add-on Courses (A) (Internship/Extension/Outreach) 

1. 22FSTNA03 Outreach Activity in Adopted Village 
(Viva Voce)  6 - - S/US 1 

  Total 6 - - S/US 1 
Note:-  CIA – Continuous Internal Assessment, ESE – End Semester Examination, T - Total, C- 
Credit 
 
Semester IV 
 
S.No. Course Code Course Title  Hrs. CIA ESE T C 
Part A 
Core Courses (C)                                      
Theory (T) and Practical (P) Courses 
1. 22FSTNCT09 Clinical Nutrition I 3 25 75 100 4 
2. 22FSTNCT10 Clinical Nutrition II 3 25 75 100 4 
3. 22FSTNCP06 Biochemical Analysis Practical 3 40 60 100 2 

4. 22FSTNCP07 Computer Aided Clinical Nutrition 
Practical 3 40 60 100 2 

Skill Courses (S) 
1. 22FSTNCS04 Innovation and Startup Practical 3 40 60 100 2 
Research and Innovation (R) 

1. 22FSTNCR04 Part 4: Nutrition Care Process of an 
Individual (Viva Voce) 6 40 60 100 2 

Elective Courses (E) (Optional) 
1. 22FSTNE04 Foodpreneurship 3 25 75 100 4 2. Nutripreneurship 
  Total 24 235 465 700 20 
Part B Extra Credit Courses 
Add-on Courses (A) (Internship/Extension/Outreach) 

1. 22FSTNA04 Internship in Multispecialty Hospital 
(Viva Voce) 6 - - S/US 1 

  Total 6 - - S/US 1 
Note:-  CIA – Continuous Internal Assessment, ESE – End Semester Examination, T - Total, C- 
Credit 



M.Sc. FSTN Curriculum by Department of Food Science and Nutrition, Periyar University, Salem, Tamil Nadu, India is 
licensed under a Creative Commons Attribution-Non Commercial-ShareAlike 4.0 International License. 
http://creativecommons.org/licenses/by-nc-sa/4.0/ 

9 

 
Programme Guidelines 
 

A. General  
 
 The students has to adopt the guidelines prescribed in the academic calendar of the 
University for the respective academic year and fulfil the minimum requisites to complete the 
programme. 
 

B. Online Courses 
 
 The students are required to complete one mandatory course in the second semester by 
registering in the online education portal in the first semester itself (SWAYAM/e-skill). The 
completion certificate is recorded in the second semester marks statement. If they are not able 
to complete it in the first year, they are permitted to register for any other SWAYAM course/e-
skill course in the third semester and can submit the completion certificate in the second year.  
 

C. Extra Credit Courses (Self-Learning) 
 
 The students are required to undertake two internship courses (second and fourth 
semester break) in a reputed food industry/establishment/hospital/health centre mandatorily for 
15 days. On completion of the course, the students are required to submit the report. The 
departmental committee will assess the student’s performance on the basis of attendance 
certificate from the industry/establishment/hospital/health centre, training report and viva voce 
examination and will be awarded Satisfactory/Unsatisfactory grade. 
  

D. NSDC Certification 
 
 The skill course (FIC/Q9002: Food Regulatory Affairs Manager, NSQF Level 6) taught in 
the first year is also assessed by the concerned Sector Skill Councils of NSDC or industrial 
partners by following the rules and regulations of NSDC and the separate certificate will be 
issued to the students certified by SSC of NSDC and the University. 
 

E. Value Education Courses 
 
 The students are required to complete one mandatory course entitled ‘Human Rights’ in 
the second semester. 
 

F. Co-Curricular Activities 
 

1. Short –term Courses (e-Skill Courses) 
 

 The Department offers the following e-skill courses as value added course which can 
be learnt by the students and scholars from any discipline, industry personnel and common 
public through registration. 
 
S.No. Short term 

course Code Title of  the course Duration 
(Hours) L T P C 

1. 22FSTNST01 Food Safety Initiatives  42 6 12 24 1 
2. 22FSTNST02 Quality Control in Food Establishments 42 6 12 24 1 

3. 22FSTNST03 Nutrition Intervention  42 6 12 24 1 
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Modules for the short term courses (e-Skill Courses)  
 
Food Safety Initiatives (22FSNeS01) 
 
Objectives 
 

1. To enable the students to learn on food safety initiatives of FSSAI and its 
implementation in food business operations 

 
 
Learning Modules 
 

Modules L T P Total hours 
FSSAI Act, Rules and Regulations 1 2 6 9 
FoSTaC and FICSI 1 2 6 9 
Eat Right India Movement - 1 2 3 
Supply side Initiatives - 1 6 7 
Demand side Initiatives - 1 6 7 
Sustainability Initiatives - 1 6 7 
Total 2 8 32 42 

 
Outcome 
 

1. Students can able to implement FSSAI initiatives in food establishments, community and 
service enterprises and evaluate the progress. 
 

Quality Control in Food Establishments (22FSTNeS02) 
 
Objectives 
 

1. To update the practical knowledge of the students on food quality control 
 
Learning Modules 
 

Modules L T P Total hours 
Quality indicators of Perishable foods 1 2 4 7 
Quality indicators of Non-Perishable foods 1 2 4 7 
Quality indicators of Semi-Perishable foods 1 2 4 7 
Food Quality Standards 1 3 - 4 
Instrumental quality analysis 1 - 7 8 
Quality control measures at food manufacturing units - - 3 3 
Quality control measures at catering establishments/ 
institutional kitchens - - 3 3  

Quality control measures at hospitals, orphanages, temples 
and old age homes - - 3 3 

Total 5 9 28 42 
 

Outcome 
 

1. Students can able to perform quality checking and audits in compliance with FSSAI in 
various food establishments. 
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Nutrition Intervention (22FSTNeS03) 
 
Objectives 
 

1. To enable the students to learn on design thinking, material development and nutrition 
intervention in the selected village 

Learning Modules 
 
Sub Modules L T P Total hours 
Identification of nutritional problems in a community 1 1 3 5 
Nutrition diagnosis and PES Statement 1 1 6 8 
Nutrition intervention Plan 1 1 12 14 
Implementation steps of nutrition intervention - 1 4 5 
Monitoring the effectiveness of implementation - 1 4 5 
Feedback evaluation/follow-up and re-planning of 
implementation - 1 4 5 

Total 3 6 33 42 
 
Outcome 
 

1. Students can able to do nutrition intervention in a village/school/institution/group of 
individuals.  

 
2. UGC – NET/TN - SET Coaching 

 
 The students have to undergo minimum 50 hours of learning in a year to empower 
them to appear and succeed in the UGC – NET/TN - SET examination. 
 

3. Bridge Course 
  
 The first year students are oriented on curriculum framework, SWOT analysis of the 
Department, student welfare measures and the comprehensive contribution of the students for 
the growth and famine of the Department as bridge course on the starting three days of the 
programme.  

 
G. Extra-Curricular Activities 

 
1. Student Engagement Activities 

 
 The students are motivated to participate in the following activities of the University 
Departments or outside the University (minimum of 10 hours in a semester) and it is mandatory 
that the students have to submit two participation/winner certificate in any one of the activity 
every year to the Department. 
 

a. NSS/NCC/YRC camps and its competitions 
b. Inter-institutional/Inter-departmental competitions 
c. Personality Development programmes 
d. Student Seminar 
e. Placement training 
f. IAS coaching class 
g. Typewriting class 
h. Language coaching class 
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i. Paper presentation in conferences/seminar/workshop etc. 
 

2. Remedial Coaching 
 

In order to improve the knowledge, skills and linguistic proficiency of the students who 
need special attention, remedial coaching classes on  

a. Basic laboratory techniques 
b. Oral presentation skills 
c. Notes taking and exam preparation techniques 

is conducted for one hour in a weak. The hour will be mentioned in the time table to motivate the 
students to attend the remedial classes. The  
 

3. Mentor-Mentee System 
 

The students are facilitated by all faculty in the Department personally and professionally 
through peer mentor and mentee system under the umbrella of Food and Nutri Youth Club. All 
students will become the member of the Youth Club and can forecast the activities to build their 
graduate attributes. The cooperative learning groups are formed by electing peer mentor for 
each group comprising of 5 members will cooperatively learn on LSRW skills, computer skills, 
discipline specific software, learning platforms like foodtech pathshala, NPTEL, Coursera, e-
Learning zone of FICSI etc. and e-magazines. The hour will be mentioned in the time table to 
motivate the students to organize mentor mentee activities. 

 
4. Innovation/Incubation/Sponsored Projects/Consultancy 

 
The students are motivated to participate in the following activities and it is mandatory 

that the students have to submit two participation/winner certificate in any one of the activity 
every year to the Department. 

 
a. Innovation contests 
b. Student projects 
c. Startup/Industry consultancy projects 
d. Pre-incubation/co-working activities at the incubation centre 
e. Innovation and Entrepreneurship courses  
f. Special trainings/internships on innovation and self-employment 

 
H. Examinations 

 
Examinations are conducted in semester pattern. The examination for the Semester I & 

III will be held in November/December and that for the Semester II and IV will be in the month of 
April/May. 75% attendance is mandatory to appear for the assessment of theoretical knowledge, 
practical experience, performing skills, field expertise and outreach activities. 

Candidates failing in any subject (both theory, practical and skill) will be permitted to 
appear for such failed subjects in the same syllabus structure at subsequent examinations 
within next 5 years. Failing which, the candidate has to complete the course in the present 
existing syllabus structure.  
 

I. Scheme for Evaluation and Attainment Rubrics 
 
Evaluation will be done on a continuous basis and will be evaluated as per assessment 

matrices of OBE for Continuous Internal Assessment (CIA) and University End Semester 
Examination (ESE). CIA Evaluation may be by activities, assignments, seminars, e-learning 
material development, objective type questions, short answers, essays or a combination of 
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these, and the end semester examination is by University norms with prescribed question paper 
pattern. 
 
Attainment Criterion for Theory Courses (K1, K2, K3, K4, K5) 
  
CIA (Max. Marks - 25) 

• Test documents in CO1, CO2, CO3, CO4 and CO5 - 10 Marks 
• Presentation skill + e-material development (Student Seminar) – 05 Marks (Graduate 

attribute attainment assessment) 
• Two activity/problem solving exercises (Assignment) (K3, K4, K5) - 10 (Each 5 Marks) 

 
ESE (Max. Marks - 75) 
Question Paper Pattern (Theory) (Updated as per amendments by COE) 
 
Section Approaches Mark Pattern K 

Level CO Coverage 

A One word (Answer all 
questions) 

20X1 = 20 (Multiple 
Choice Questions) K1, K2 

CO1 – 20%, CO2 – 20%, CO3 
– 20%, CO4 – 20 % and CO5 
– 20% 

B 
100 to 200 words (Answer 
any three out of five 
questions) 

3X5 = 15 (Analytical 
type questions) 

K3, K4, 
K5 

CO1 – 20%, CO2 – 20%, CO3 
– 20%, CO4 – 20 % and CO5 
– 20% 

C 500 to 1000 words 5X8 = 40 (Essay 
type questions) K1, K2 

CO1 – 20%, CO2 – 20%, CO3 
– 20%, CO4 – 20 % and CO5 
– 20% 

 
Attainment Criterion for Practical Courses (K3, K4, K5, K6) 
  
CIA (Max. Marks-40) 

• Adopting Good Laboratory Practices - 05 Marks 
• Standard Operating Procedure Creation - 10 Marks 
• Performance evaluation of all mandatory experiments - 15 Marks 
• Internal Tests (two tests: each 05 Marks) – 10 Marks 

Each test components are 
• Conduct of experiment (5 marks) 
• Precision of results (5 marks)  
• Result analysis and interpretation (5 marks) 
• Framing of SOP for an experiment proposed for the candidate (5 marks) 

 
ESE (Max. Marks - 60) 
External examination components are 

• Knowledge on GLP and SOP – ten multiple choice questions (10 marks) (K1) 
• Understanding on handling of chemicals, glasswares and equipments – ten multiple 

choice questions (10 marks) (K2) 
• Conduct of experiment (10 marks) (K3) 
• Precision of results (10 marks) (K4)  
• Result analysis and interpretation (10 marks) (K5) 
• Framing of SOP for experiment proposed for the candidate (10 marks) (K6) 

Note: Student can perform one experiment for 3 hours of examination from the learned 
experiments.  
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Attainment Criterion for Innovative Learning Courses/ Research (Part 1, 2, 3 and 4) (K5 
and K6) 
  
CIA (Max. Marks - 40) 

• First review - Problem Statement and Idea in Brief – 25% (10 marks) 
• Second review - PoCs – 25% (10 marks) 
• Third review - Prototype in Brief – 25 % (10 marks) 
• Manuscript and Report on Idea/PoCs/Prototype Template of IIC – Yukti – 25 % (10 

marks) 
Research Review and Evaluation Committee Composition for ESE 

1. Head of the Department 
2. Research Colloquium Coordinator 
3. Faculty Facilitators 
4. IIC Representative (Internal Innovation Ambassador) 

ESE (Max. Marks – 60)  
• Problem Statement and Idea in Brief – 10 marks 
• PoCs – 10 marks 
• Prototype in Brief – 10 marks 
• Manuscript and Report on Idea/PoCs/Prototype Template of IIC – Yukti - 10 marks 
• Pitching the idea – 5 marks 
• Pitching the PoCs – 5 marks 
• Pitching the Prototype – 10 marks 

Research Review and Evaluation Committee Composition for ESE 
5. Head of the Department 
6. Research Colloquium Coordinator 
7. Incubation CEO 
8. Start-up/Industry Representative 
9. IIC Representative (External Innovation Ambassador) 

 
Attainment Criterion for NSDC Courses/Skill Component (02) (K1, K2, K3, K4, K5, K6) 
 
CIA (Max. Marks - 40) 

• Two quiz based assessment in each NOS – 20 marks 
• Creation of Templates for Performance Criteria – 5 marks 
• Activity based Self Learning (e-content development) – 5 marks 
• Field Project – 10 marks 

ESE (Max. Marks - 60) 
• Multiple choice questions (Technical knowledge) – 20 marks 
• Performing the exercises on acquired technical skills – 20 marks 
• Performing the exercises on generic and professional skills – 20 marks 

 
Attainment Criterion for Experiential Learning Courses/Field Visit and Internship (K4 and 
K5) 
 
ESE (Max. Marks – 100) – graded as Satisfactory if secured 50% 
 

Criterion Weightage Rubrics 

Attendance 20% Based on the total number of days allotted and total number 
of days present 

Involvement in execution of 
proposed activity 30% Based on the total number of activities proposed and 

executed 
Leadership responsibility 10% Based on the volunteership and leadership quality 
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Submission of activity report 
on daily basis 20% Based on quality of the daily report 

Final report evaluation 
through viva voce  20% Organogram – 5%, Governance – 5%, Workflow and 

Production Management – 5%, Case studies – 5% 
 

J. Grading System 
 
Evaluation of performance of students is based on ten-point scale grading system as given 
below. 

Ten Point Scale 
Grade of Marks Grade points Letter Grade Description 
90-100 9.0-10.0 O Outstanding 
80-89 8.0-8.9 D+ Excellent 
75-79 7.5-7.9 D Distinction 
70-74 7.0-7.4 A+ Very Good 
60-69 6.0-6.9 A Good 
50-59 5.0-5.9 B Average 
00-49 0.0 U Re-appear 
ABSENT 0.0 AAA ABSENT 

 
K. List of Measurable Verbs Used to Assess Learning Outcomes 

Revised Bloom's Taxonomy of Educational Objectives (1956; Anderson, L. W. & Krathwohl, 
D.R., et al., 2001) 

Knowledge Level (K1): The successful student will recognize or recall learned information (K1). 

list     record underline 
state define arrange 
name relate describe 
tell recall memorize 
recall repeat recognize 
label select reproduce 
Comprehension Level (K2): The successful student will restate or interpret information in their own words 
(K2). 
 
explain describe report 
translate express summarize 
identify classify discuss 
restate locate compare 
discuss review illustrate 
tell critique estimate 
reference interpret reiterate 
 
Application Level (K3): The successful student will use or apply the learned information (K3). 
 
apply   sketch perform 
use solve respond 
practice construct role-play 
demonstrate conduct execute 
complete dramatize employ 
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Analysis Level (K4): The successful student will examine the learned information critically (K4). 
 
analyze   inspect test 
distinguish categorize critique 
differentiate catalogue diagnose 
appraise quantify extrapolate 
calculate measure theorize 
experiment relate debate 
 
Evaluation Level (K5): The successful student will assess or judge the value of learned information (K5). 
 
review  appraise choose 
justify argue conclude 
assess rate compare 
defend score evaluate 
report on select interpret 
investigate measure support 
 
Creation Level (K6): The successful student will create new models using the learned information (K6). 
 
develop  revise compose 
plan formulate collect 
build propose construct 
create establish prepare 
design integrate devise 
organize modify manage 
 

L. Assessment Metrics for OBE at the Completion of the Programme 
 
 The impact of OBE is assessed by evaluating the satisfactory remark achieved by the 
learners with respect to Applied Knowledge and Skills, Interpersonal abilities and Personal 
Attributes. A defined questionnaire framed by OECD, 2008. 
 

S.No. Criteria 
Grades of Criteria 

To great 
extent 

To some 
extent 

To a little 
extent 

1. Useful knowledge of facts    
2. Good study habits    
3. Cultural understanding    
4. Tolerance    
5. Job specific knowledge    
6. Written communication skills    
7. Oral communication skills    
8. Analytical skills    
9. Societal understanding    
10. Numerical skills    
11. Interpersonal skills    
12. Innovation and Creativity    
 

The percentage of students reveal to each grade of criteria is summarized for assessing 
the impact of OBE. 



Cognitive Process:  K1 - Remembering     K2 - Understanding     K3 - Applying     K4 - Analyzing     K5 – Evaluating     K6 - Creating       
Knowledge Dimension:  F - Factual    C - Conceptual      P - Procedural      MC - Meta Cognitive 
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Semester I Syllabus 
Core Courses - Theory 

 
Course Name Food Science and Chemistry  Programme Name M.Sc. Food Science, Technology and  Nutrition 
Course Code  22FSTNCT01 Academic Year Introduced 2022 - 23 
Type of Course  Theory Semester I 

 
COURSE OUTCOMES 
 
On completion of the course, the students will be able to 
CO1: define the role of colloidal system in daily diet  
CO2: differentiate the role of cereals, millets, pulses in cookery and complementary food preparation 
CO3: identify and define the serving principles of sugar, fruits and vegetables in the daily diet  
CO4: differentiate the nature of protein in the egg, meat, poultry, fish and its changes during cooking  
CO5: appraise the types of milk, fats and oils, spices based products and non-alcoholic beverages in the market  
Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 3 1 1 1 1 1 1 2 3 1 1 3 
CO2 3 1 1 1 1 1 1 2 3 1 1 3 
CO3 3 1 1 1 1 1 1 2 3 1 1 3 
CO4 3 1 1 1 1 1 1 2 3 1 1 3 
CO5 3 1 1 1 1 1 1 2 3 1 1 3 

1 – Slight, 2 – Moderate,    3 – Substantial 
 
COURSE OBJECTIVES AND HOURS OF INSTRUCTION 
 

Unit/Module Objectives Hours of Instruction 
TL+Ac+As = T 

Colloidal System To provide learning on types and application of colloidal system 8+5+1=14 

Cereals, Millets and Pulses To impart knowledge on science and cooking principles of different cereals, 
millets and pulses and its complementary role 7+6+1=14 

Sugars, Fruits and Vegetables To illustrate the types, science in cooking of sugar, fruits and vegetables 8+5+1=14 

Egg and Fleshy Foods To elaborate the science and chemistry of fresh and cooked egg, meat, poultry and 
fish  5+5+1=11 

Milk, Fats and Oils, Spices and 
Beverages 

To inculcate the technical knowledge on the nature of milk protein, fats and oils, 
spices and non-alcoholic aromatic beverages 10+5+4=19 

Total Hours of Instruction 72 (18x4) 
TL-Teaching and Learning, Ac-Activities, As-Assessment, T-Total Hours 
 
COURSE PLAN 
 

Unit/Cha
pters Intended Learning Chapters CO(s) 

Mapped 
Cognitive 

Level  / KD Psychomotor domain activities Psychomotor 
domain level 

UNIT 1: Colloidal System 

1.  
Concept of food and nutrients, types of water 
in the food, structure and properties of water 
and ice 

CO1 K1, F List the 5 nutrient rich food for each nutrient K4, S1 

2.  Colloidal system in foods- Types & 
Properties CO1 K1, F Identify the type of colloidal system in our daily 

diet  K5, S1 

3.  Sols - types and properties CO1 K2, F Demonstrate the nature of true solution with an 
example   K5, S1 

4.  Gels-theory of gel formation and factors 
influencing gel formation  CO1 K2, F Differentiate sol and gel K5, S1 

5.  

Emulsion- types & nature, types of surface 
film & activity, common food emulsifiers, 
functions of emulsifying agents, 
emulsification capacity, factors affecting 
emulsion stability 

CO1 K2, F Identify the common emulsifying agents used in 
packed foods K4, S1 

6.  
Foams- theory of foam formation, factors 
affecting foam formation, foaming capacity 
& stability  

CO1 K2, F List food foams available in the market  K5, S1 

7.  Hydrocolloids  CO1 K2, C Identify and list the thickeners & stabilizers in 
packed food  K5, S1 

UNIT II: Cereals, Millets, Pulses, Nuts and Oil Seeds 

8.  Classification, nutritional composition, 
structure  CO2 K1, F Prepare a scrap book of all the cereals, pulses, 

nuts and oilseeds with nutritional information  K6, S3 
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9.  Types of starch in cereals  CO2 K2, C Tabulate the types of starch in cereals, pulses, 
millets, nuts and oilseeds K3, S1 

10.  
Principles of starch cookery- gelatinization, 
gelation, retrogradation, syneresis & 
dextrinization 

CO2 K2, P Demonstrate the changes in rice flour on 
cooking and storage K4, S2 

11.  Starch uses in food systems CO2 K1, C List the food starches available in the market K5, S4 
12.  Toxic constituents in pulses CO2 K2, F Infograph the toxins present in the food K5, S4 

13.  Factors influencing cooking quality of pulses CO2 K2, C Identify the major factor affecting the cooking 
quality of any one pulse K3, S1 

14.  Complementary proteins CO2 K2, C Generate a list of food with complementary 
proteins K6, S4 

UNIT III: Sugars, Vegetable and Fruits 
15.  Sugars- sources, properties CO3 K1, F Tabulate the kinds of sugar as per its sources K3, S3 

16.  Stages of cookery, crystalline and non-
crystalline candies  CO3 K2, C Infer about the crystalline and non-crystalline 

candies in the market K4, S3 

17.  Sugar substitutes CO3 K1, C Interpret on each sugar substitute K5, S4 

18.  Vegetables and fruits- composition, 
classification  CO3 K1, C Prepare a scrap book on fruits and vegetables in 

the local market K6, S1 

19.  Pigments, enzymes, tannins, pectin, acids & 
flavors CO3 K2, C 

Tabulate the presence of pigments, enzymes, 
tannins, pectin, acids and flavours in any one 
fruit and a vegetable 

K3, S1 

20.  Changes during the cooking, effect of 
cooking on pigments CO3 K2, C Demonstrate the effect of cooking on pigments 

any one fruit and a vegetable K3, S1 

21.  Enzymatic browning reaction in fruits and 
vegetables CO3 K1, F 

Catalogue the bioactive compounds responsible 
for enzymatic browning in any one fruit and a 
vegetable 

K4, S1 

22.  Ripening of fruits CO3 K1, F Criticize on different ripening agents used by a 
fruit industry  K4, S4 

UNIT IV: Egg, Poultry, Meat and Fish 

23.  Egg - structure, composition CO4 K1, F Pictograph the different types of egg in the 
market K3, S1 

24.  Coagulation of egg protein, Factors effecting 
coagulation of egg protein, egg quality  CO4 K2, P Experiment the fresh and coagulated egg quality 

using any one method K4, S1 

25.  Meat- structure, composition CO4 K1, F Tabulate the type of protein present in different 
meat K3, S1 

26.  Postmortem changes, tenderness of meat, 
changes during cooking  CO4 K2, P Sketch on the tenderizers in meat preparation K4, S1 

27.  Poultry & fish- classification, composition, 
structure CO4 K1, F Picturize the poultry and fish varieties K3, S1 

UNIT V: Milk, Fat and Oils, Coffee, Tea and Cocoa beans 

28.  Milk- types, composition and physical and 
chemical properties CO5 K1, F Categorize different types of milk according to 

their nutritional content and source  K4, S2 

29.  
Effect of heat, acids & enzymes on milk 
component, non-enzymatic browning 
reaction 

CO5 K2, C Experiment on effect of various agents on milk 
component K3, S1 

30.  Milk substitutes CO5 K2, C Criticize on the commercial milk substitutes and 
its nutritional claims K5, S3 

31.  Fats and oils - sources, properties  CO5 K1, F Differentiate fat and oil with examples K3, S2 

32.  Effects of heating on fat CO5 K2, C Flip chart the changes in fatty acids on 
continuous cooking of oil K4, S4 

33.  Rancidity & its prevention CO5 K2, C Collect the evidence based practice to prevent 
the rancidity of an oil K5, S1 

34.  Spices and condiments - types, uses & 
abuses CO5 K1, F Interpret the therapeutic role of any one spice or 

condiment K5, S3 

35.  Coffee, tea & cocoa beans- types and 
composition CO5 K1, F Compare the different brands of coffee, tea and 

cocoa beans in the market K5, S2 
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Course Name Food Processing Technology  Programme Name M.Sc. Food Science, Technology and Nutrition 
Course Code  22FSTNCT02 Academic Year Introduced 2022 - 23 
Type of Course  Theory Semester I 

 
COURSE OUTCOMES 
 
On completion of the course, the students will be able to 
CO1: Adapt suitable techniques/methods for processing of cereals, millets and pulses/legumes and product development 
CO2: Infer the technical aspects of milk and egg processing and production of milk and egg products 
CO3: Select appropriate techniques for processing of fleshy foods and oil seeds and its product development 
CO4: Define suitable processing and preservation methods for fruits and vegetables and plantation products 
CO5: Define the appropriate technique for manufacturing of sugar, starch isolate, modified starch and spices 
Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 3 2 - 1 3 - 2 3 3 1 1 1 
CO2 2 3 3 3 3 1 2 3 3 3 3 2 
CO3 2 3 3 3 3 1 2 3 3 3 3 2 
CO4 2 3 3 3 3 1 2 3 3 3 3 2 
CO5 3 2 2 3 3 - 1 3 3 1 2 2 

1 – Slight, 2 – Moderate,    3 – Substantial 
 
COURSE OBJECTIVES AND HOURS OF INSTRUCTION 
 

Unit/Module Objectives Hours of Instruction 
TL+Ac+As = T 

Cereals, Millets and 
Pulses/legumes 

To interpret the various steps and techniques involved in milling and processing of cereals, 
millets and pulses/legumes 7+6+1=14 

Milk and Egg To familiarize with different technologies applied in manufacturing of egg and dairy products 7+5+1=13 
Fleshy Foods and 
Oilseeds To illustrate the concepts involved in the processing of fleshy foods and oil seeds 8+5+1=14 

Fruits, Vegetables 
and Plantation 
Products  

To learn and adapt the various processing and preservation techniques of fruits and vegetables as 
well as processing of plantation products such as coffee, tea leaves and cocoa beans 7+6+1=14 

Sugar, Starch and 
Spices  

To impart the knowledge of raw sugar manufacturing, isolation and modification of starch and 
processing of spices 8+5+4=17 

Total Hours of Instruction 72 (18x4) 
TL-Teaching and Learning, Ac-Activities, As-Assessment, T-Total Hours 
 
COURSE PLAN 

Unit/Cha
pters Intended Learning Chapters CO(s) 

Mapped 
Cognitive 

Level  / KD Psychomotor domain activities 

Psychom
otor 

domain 
level 

UNIT I: Cereals, Millets and Pulses/legumes 

1.  
Cereal Processing: Rice - preprocessing, 
parboiling, milling, by products of rice 
milling 

CO1 K2, P Visit to a modern and traditional rice milling 
unit, evaluate the process and report it K5, S2 

2.  Wheat- preprocessing, milling, by products 
of wheat milling; malting of cereals CO1 K2, P Picturize the byproducts of wheat milling in the 

local market K3, S3 

3.  Manufacture of breakfast cereals, extruded 
products, puffed and flaked cereals CO1 K2, P Video capture the manufacturing of puffed or 

flaked cereal K3, S3 

4.  Processing of millets - cleaning, 
decortication, milling and fractions CO1 K2, P Explore the different types of millets of Indian 

origin K4, S5 

5.  
Pulse/legume processing– cleaning, 
decortication, splitting, grading, milling and     
germination 

CO1 K2, P 

Schematize the ways to enrich the nutrients in 
pulses/legumes and ways to reduce the anti-
nutritional factors at home level and industrial 
level 

K5, S2 

UNIT –II: Milk and Egg 

6.  

Milk Processing – preprocessing, separation, 
standardization, pasteurization, 
homogenization, sterilization, evaporation, 
drying, condensation, membrane 
fractionation 

CO2 K2, P Sketch the processing protocol in milk collection 
centre and milk processing industry K4, S1 

7.  Milk products-butter, ghee, cream, paneer, 
yoghurt  and cheese CO2 K2, P Identify the most familiar brand of each milk 

product and compare with other brands K5, S2 

8.  Egg processing – preservation of egg by 
different methods, egg powder processing – CO2 K2, P Extrapolate the GMP for the manufacture of egg 

powder K3, S1 
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spray drying and foam mat drying 
UNIT - III: Fleshy Foods and Oilseeds 

9.  
Meat – preprocessing, canning, dehydro 
freezing, drying, processed meat products – 
hamburgers, sausages and meat balls 

CO3 K2, P Collect the photographs of the processed meat 
products in the market K4, S1 

10.  
Poultry - chemical treatments, microwave 
heating, IR heating, freeze drying and 
irradiation 

CO3 K2, P Identify the best video lesson on processing of 
poultry K4, S1 

11.  Fish - chilling, freezing, canning, smoking, 
salting and fish oil extraction CO3 K2, P Identify the best video lesson on fish oil capsule 

preparation K4, S1 

12.  

Fats and Oils - Oil Seeds Processing– 
preprocessing, milling, extraction of oil and 
it’s processing, production of meal 
concentrates and isolates  

CO3 K2, P Display different types of oils and define its 
characteristics K5, S1 

13.  
Specialty fats from non-traditional oilseeds, 
modification of fat, fat substitutes and 
replacers and fat mimetics 

CO3 K1, C Identify the fat mimetics, replacers and other 
non-conventional fat sources in the market K4, S1 

UNIT – IV: Fruits, Vegetables and Plantation Products 

14.  

Fruits and vegetables processing– 
preprocessing, drying and dehydration, juice 
extraction, concentrate preparation, minimal 
processing and hurdle technology, meat 
analogues and textured vegetable protein 

CO4 K2, P Exhibit the processed products of fruits and 
vegetables  K3, S2 

15.  Production of mushroom and its processed 
products CO4 K2, P Visit and report on mushroom production unit  K5, S4 

16.  Plantation products processing- processing of 
coffee, tea leaves and cocoa beans CO4 K2, P Document on coffee, tea and cocoa based 

beverages with preparation  K6, S4 

UNIT V: Sugar, Starch and Spices 

17.  
Sugar – manufacturing of sugar from 
sugarcane and palm, sugar cubes and 
powdered sugar 

CO5 K2, P Prepare a scrapbook on natural sweeteners  K5, S4 

18.  Starch – starch isolation, modification of 
starch  CO5 K2, C Develop an SOP on isolation of starch  K6, S2 

19.  Manufacturing of food Hydrocolloids – 
CMC and gaur gum CO5 K1, C Exemplify the industrial application of 

hydrocolloids K5, S1 

20.  
Spices technology – decortication, splitting, 
extraction of essential  oils and colors and 
masala products 

CO5 K2, P Design a pamphlet describing the health benefits 
of spices K6, S3 
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Course Name Research Methodology Programme Name M.Sc. Food Science, Technology and  Nutrition 
Course Code 22FSTNCT03 Academic Year Introduced 2022 - 23 
Type of Course Theory Semester I 
 

COURSE OUTCOMES 

On completion of the course, the students will be able to 
CO1: Conceptualize the steps in research 
CO2: Identify a new research problem, define objectives and frame hypothesis 
CO3: Formulate a research framework for the food science and nutrition research 
CO4: Adapt and validate various tools and techniques in sampling and collection of data  
CO5: Plan and justify the method of presentation of collected data in a research report 

Mapping of COs with POs, PSOs 
COs / POs 
& PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 2 - - 3 3 2 3 3 - 3 1 2 
CO2 2 - - 3 1 - - 3 2 2 2 3 
CO3 3 - - 2 2 - - 3 3 3 3 3 
CO4 - 3 - 3 3 - 2 3 3 3 2 2 
CO5 3 - 2 2 2 3 1 3 1 2 1 3 

1- Slight, 2- Moderate, 3-Substantial 
 
COURSE OBJECTIVES  
 

Unit/Module Objectives Hours of Instruction 
TL+Ac+As = T 

Research Process  To illustrate the types of research and steps in research process 5+4+1=10 
Conceptualizing the Research 
Problem To define research problem from research ideas 8+4+1=13 

Research Design  To categorize and discriminate research designs in food science and nutrition 
research  10+4+1=15 

Research Methods and Data 
Collection 

To learn and compare various methods of sampling, collection and valid 
measurement of data 11+5+1=17 

Processing of Data and writing a 
research report 

To infer and experiment the processing and representation of data in a research 
report 8+5+4=17 

Total Hours of Instruction 72 (18x4) 
TL-Teaching and Learning, Ac-Activities, As-Assessment, T-Total Hours 

COURSE PLAN: 

S. No. Intended Learning Chapters CO(s) 
Mapped 

Cognitive 
Level/ 

KD 
Psychomotor domain activities Psychomotor 

domain level 

UNIT 1: Research Process 
1.  Meaning of research CO1 K1, C Collect the various definitions of research K3, S1 

2.  Purpose of research CO1 K2, C Differentiate research, invention and 
innovation K4, S3 

3.  
Types of research – Application Research; 
Objective Research; Mode of Enquiry 
Perspective based Research 

CO1 K1, C 
Ideate research questions in the field of food 
science, technology and nutrition on each type 
of research 

K6, S2 

4.  Steps in research process CO1 K1, C Prepare a story board on eight steps of research K4, S3 

Unit II: Conceptualizing the Research Problem 

5.  Identification and formulation of research 
problem CO2 K2, C List the problems in the field of food science, 

technology and nutrition to be solved K6, S3 

6.  Reviewing the literature and research gap 
analysis CO2 K2, F 

Schematize the systematic literature review for 
a research title with the list of key words used 
for search  

K6, S3 

7.  Conceptualization of research – from ideas to 
action CO2 K2, MC Learn on design thinking model for idea 

generation K2, S4 

8.  Research objectives CO2 K2, C Frame an objective for a research problem K6, S1 

9.  Identifying variables and constructing the 
hypothesis CO2 K2, C Formulate a null hypothesis for a research 

objective K6, S5 

UNIT III: Research Design 

10.  Qualitative Research Designs – key features, 
uses and limitations CO3 K1, C Collect a research article for each qualitative 

research design K5, S4 

11.  
Types of Qualitative Research Design – case 
studies, ethnographic research, narrative 
research, action research 

CO3 K1, F Appraise the type of research design suitable 
for a research problem K4, S4 
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12.  Quantitative Research Designs – key features, 
uses and limitations CO3 K1, C Collect a research article for each quantitative 

research design K5, S4 

13.  
Types of Quantitative Research Design - 
Experimental and non-experimental research 
design 

CO3 K1, C Differentiate the experimental and non-
experimental research K4, S1 

14.  Mixed research design – key features, uses 
and limitations CO3 K2, C Propose the research design for a given 

research problem using mixed research design K6, S5 

15.  Cross sectional and longitudinal studies CO3 K1, F Compare the features of cross sectional and 
longitudinal study K4, S1 

16.  Epidemiological methods CO3 K1, F Audit the advancement in studying nutrition 
epidemiology K4, S3 

UNIT IV: Research Methods and Data Collection 

17.  
Research methods in food science and 
technology research– Good Laboratory 
Practices 

CO4 K1, P Demonstrate GLP among the peer learners K4, S4 

18.  Standard Operating Procedures (SOP) for 
laboratory experiments CO4 K2, P Collect SOP templates and create a feasible 

template K6, S5 

19.  NABL accredited laboratory CO4 K2, F Visit an NABL Accredited Laboratory and 
report it K5, S5 

20.  
Research methods in Nutrition – Good 
Clinical Practice, Methods of collecting the 
data in qualitative and quantitative research 

CO4 K1, C 

• Frame a questionnaire for a nutrition survey 
using google form and validate it 

• Exemplify the GCP in nutrition counselling 
centre 

K6, S3 

21.  Primary and secondary data, measurement 
scales, construction of the research tools CO4 K2, C Conduct a pilot survey for pre-testing of 

questionnaire in the class room K5, S5 

22.  Reliability and validation of research tools, 
pilot testing CO4 K2, C Validate the pretested questionnaire using a 

discussion forum K5, S3 

23.  Sampling design – principles of sampling, 
sampling terminology CO4 K2, C Identify the sampling method for a research 

problem K3, S2 

24.  Types of sampling and calculating the sample 
size CO4 K2, C Calculate the sample size for a nutrition survey K4, S3 

25.  Ethical issues in data collection CO4 K2, F Frame the informed consent form and validate 
it K5, S1 

UNIT V: Processing of Data and Writing a Research Report 
26.  Editing and coding the data CO5 K1, C Code a Nutrition data of your choice K4, S3 

27.  Organization of data- Classification, meaning 
and objectives, types of classification CO5 K1, C Classify the given data using cross tabulation K4, S1 

28.  Tabulation – parts of a table, general rules of 
tabulation, types of tables CO5 K1, C Represent a research findings in a tabular 

format K3, S3 

29.  

Representation of data – Diagrammatic and 
graphical representation, Significance of 
diagrams and graphs, General rules for 
constructing diagrams, types of diagrams and 
graphs 

CO5 K1, C Represent the a nutrition data using different 
forms of graphs K3, S1 

30.  

Scientific writing – research article, review 
article, monographs, dissertation/thesis and 
reports, different referencing system and 
writing the bibliography 

CO5 K2, C Analyze the reference and bibliography in a 
research article using mendeley  K4, S3 
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Core Courses - Practical 
 

Course Name Food Science and Chemistry 
Practical Programme Name M.Sc. Food Science, Technology and  Nutrition 

Course Code  22FSTNCP01 Academic Year Introduced 2022 - 23 
Type of Course  Practical Semester I 

 
COURSE OUTCOMES 
 
On completion of the course, the students will be able to 
CO1 Determine the colloidal nature and chemical content of food items 
CO2 Justify the reason for changes in chemical nature of food during cooking in different conditions 

CO3 Interpret the reason for changes in structure and components of food on application of heat, acid, alkali, enzymes or any cooking 
additives 

Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 1 3 3 2 3 1 3 3 3 2 3 3 
CO2 1 3 3 3 3 1 3 3 3 2 3 3 
CO3 1 3 3 3 3 1 3 3 3 2 3 3 
1 – Slight, 2 – Moderate,    3 – Substantial 
 
COURSE OBJECTIVES AND HOURS OF INSTRUCTION 
 

Unit/Module Objectives Hours of Instruction 
TL+Ac+As = T 

Colloidal 
Properties To understand colloidal nature of different food items 1+8+0 = 9 

Carbohydrates To gain knowledge on microscopic structure, gelatinization, retrogradation and pasting properties 
of flour/starches 1+8+3 = 12 

Protein To study the nature of protein in cereals, milk and meat; effect of tenderizers on meat protein 1+8+0 = 9 

Fat To apprehend the smoking point, iodine number and saponification number of various used and 
unused oils 1+5+3 = 9 

Fiber To perceive the content of soluble fiber (pectin) in different fruits 0.5+2.5+0 = 3 
Food Pigments To realize the effect of cooking on loss of pigments in fruits and vegetables and to conserve it 0.5+2.5+0 = 3 
Phytochemicals 
and Enzymes To seize the enzymes responsible for browning of fruits and vegetables 0.5+2.5+6 = 9 

Total Hours of Instruction 54 (18x3) 
TL-Teaching and Learning, Ac-Activities, As-Assessment, T-Total Hours 
 
COURSE PLAN 
 
Module 

No. Intended Learning Chapters CO(s) 
Mapped 

Cognitive 
Level  / KD Psychomotor domain activities Psychomotor 

domain level 
Module I: Colloidal Properties 

1. Least gelation concentration of flour CO2 K4, P Compare the least gelation concentration of 
any two flour K5, S4 

2. Emulsification capacity of a natural 
emulsifier CO1 K4, P Define the concentration of a natural 

emulsifier to be added to food preparations K5, S3 

3. Foaming capacity and foaming stability of 
egg white foam CO1 K4, P Measure the foaming capacity and stability of 

the different variant egg white K5, S3 

Module II: Carbohydrates 

4. Microscopic examination of flour / starches CO1 K4, P Compare the microscopic structure of 
different starches K5, S1 

5. Gelatinization  and retrogradation properties 
of  cereal / pulse flour (Demonstration) CO2 K4, P 

Demonstrate the gelatinization and 
retrogradation properties of the given sample 
using DSC 

K3, S1 

6 Pasting properties of cereal / pulse flour 
(Demonstration)  CO2 K4, P Demonstrate and interpret the pasting 

properties of the flour using RVA K3, S1 

Module III: Protein 

7. Gluten content in wheat flour CO1 K4, P Examine the variation in wet and dry gluten 
content in the different wheat flour variant K5, S3 

8. Relative density and casein content in milk  CO1, 
CO2 K4, P 

Justify the variation in relative density and 
casein content of milk before and after 
cooking 

K5, S3 

9. Effect of tenderization of meat CO3 K3, P Identify the best tenderizer for meat K5, S3 
Module IV: Fat 
10. Smoking point of oil (Technical Knowledge) CO1 K4, P Justify the reason for changes in smoking K5, S4 
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point of different oil and used oils 

11. Iodine number of oil (Technical Knowledge) CO1 K4, P Compare the iodine number of different oil 
and used oils K5, S4 

12. Saponification number of oil (Technical 
Knowledge) CO1 K4, P Compare the saponification number of 

different oil and used oils K5, S4 

Module VI: Fiber 

13. Pectin content in fruits  CO1 K4, P Test and Identify the fruits rich in pectin 
content K6, S3 

Module VII: Food Pigments 

14. Effect of cooking and preprocessing on 
pigments in fruits and vegetables  

 CO2, 
CO3 K4, P 

Define the best method of cooking and 
preprocessing to preserve pigments in fruits 
and vegetables 

K6, S4 

Module VIII: Phytochemicals and Enzymes 

15. Enzymatic browning reaction in fruits and 
vegetables   CO3 K4, P Define the best method to prevent browning 

in selected fruits and vegetables K6, S3 

 
REFERENCES 
 
TEXTBOOKS 
1 Mohini Sethi and Eram S. Rao (2005), Food Science Experiments and Applications, CBS Publishers & Distributors, New Delhi. 
2 Weaver, C. (1996), The Food Chemistry Laboratory: a Manual for Experimental Foods, Dietetics and Food Scientists. CRC Press, LLC. 
3 Paul, M. (2007), Experimental Food Chemistry, Gene Tech Books, New Delhi 
REFERENCE BOOKS 
1 Pomeranz, Y.(Ed), (1991), Functional Properties of Food Components, (2nd Edition), Academic press, New Delhi. 
2 Bowers, J. (1992), Food Theory and Applications, (2nd Edition), Macmillan Publishing Co., New Delhi. 
3 Wrolstad, R.E. (2012), Food Carbohydrate Chemistry. John Wiley & Sons, Inc., and Institute of Food Technologists. 
4 American Association of Cereal Chemists (AACC), (2000), Approved Methods of the AACC Method 22-08.10th ed. St. Paul, MN. 
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Course Name Data Management and 
Statistics Practical Programme Name M.Sc. Food Science, Technology and  Nutrition 

Course Code  22FSTNCP02 Academic Year Introduced 2022 - 23 
Type of Course  Practical Semester I 

 
COURSE OUTCOMES 
 
On completion of the course, the students will be able to 
CO1 Manage the processing of collected data 
CO2 Analyse the coded data statistically and interpret the results 
CO3 Define the statistical quality control measures to be followed in food industries 
Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 1 3 3 2 3 1 3 3 3 2 3 3 
CO2 1 3 3 3 3 1 3 3 3 2 3 3 
CO3 1 3 3 3 3 1 3 3 3 2 3 3 
1 – Slight, 2 – Moderate,    3 – Substantial 

 
COURSE OBJECTIVES AND HOURS OF INSTRUCTION 
 

Unit/Module Objectives Hours of Instruction 
TL+Ac+As = T 

Processing of data To understand and apply the guidelines to edit, code, tabulate and organize the 
collected data 2+7+0 = 9 

Descriptive Statistics To perceive and practice the application of descriptive statistics in analyzing the 
data 1+2+3 = 6 

Sampling distribution To study the nature of distribution of collected data and testing of hypothesis 2+7+0 = 9 

Correlation and Regression To apprehend the role of correlation and regression in predicting the nature of 
collected data 1+5+6 = 12 

Statistical Quality Control To realize the need for statistical quality control in food processing industries/food 
service operations 2+12+6 = 18 

Total Hours of Instruction 54 (18x3) 
TL-Teaching and Learning, Ac-Activities, As-Assessment, T-Total Hours 
 
COURSE PLAN 
 
Module
/Experi

ment 
No. 

Intended learning Chapters CO(s) 
Mapped 

Cognitive 
Level  / 

KD 
Psychomotor domain activities Psychomotor 

domain level 

Module I: Processing of Data 

1. 

Types and kinds of data, 
manual calculations, use of 
formulas and function wizard 
in calculations  

CO1 K4, P 

Create the nutrition datasheet indicating different types and 
kinds of data K6, S4 

Exhibit the application of manual calculation, formulas and 
function wizard in Microsoft Excel K3, S3 

2. Protecting the data, creating 
tables and charts CO1 K4, P Create different types of tables and charts using edited and 

coded data K5, S3 

3. Creating pivot tables CO1 K4, P Create a pivot table for a nutrient database K5, S3 

4. 
Use of commands like macro, 
database, goal seek and data 
analysis 

CO1 K4, P 

Calculate nutrient content of a product using commands like 
macro, database and goal seek  K4, S3 

Calculate the average and standard deviation using the food 
industry oriented and nutrition data K4, S3 

Module II: Descriptive Statistics 

5.  Measures of Central 
Tendency CO2 K4, P Calculate and interpret the results on mean, median and mode 

using Excel/SPSS K5, S1 

6. Measures of Dispersion  CO2 K4, P Calculate and interpret the results on mean deviation and 
standard deviation using Excel/SPSS K5, S1 

Module III: Sampling Distribution 

7. Standard Error CO2 K4, P Calculate the standard error for the given data and interpret the 
results based on framed hypothesis using Excel/SPSS K5, S3 

8. ‘t’ distribution CO2 K4, P Exhibit the application of suitable t test to test the framed 
hypothesis using Excel/SPSS K5, S3 

9. Chi-square distribution CO2 K4, P Apply chi-square test and interpret the results on tested 
hypothesis using Excel/SPSS K5, S3 

10.  F- distribution CO2 K4, P Exhibit the application of suitable ANOVA test to test the 
framed hypothesis using Excel/SPSS K5, S3 

Module IV: Correlation and Regression 
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11.  Types of correlation and its 
application CO2 K4, P Define the nature of correlation exist in the given data using 

Excel/SPSS  K4, S4 

12. Types of regression and its 
application CO2 K4, P Predict the value using regression equation of X on Y or Y on 

X K5, S4 

Module V: Statistical Quality Control (3 Day workshop certificate is mandatory) 

13. Forecasting models CO3 K4, P Demand/Sales forecasting of a product in a food industry and a 
restaurant K6, S3 

14. Time series analysis CO3 K4, P Time series analysis for supply chain planning in 
Restaurants/Canteens K4, S4 

15. Automation  CO3 K4, P Visit a food industry/restaurant which is automated for 
production process and report on it K3, S4 

16. Sampling plan   CO3 K4, P 
Apply the suitable sampling plan to select the sample for 
testing the quality of raw material, intermittent products and 
finished products in a food industry/restaurant/canteen 

K3, S3 
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),&�4������)RRG�5HJXODWRU\�$bDLUV�0DQDJHU

%ULHI�-RE�'HVFULSWLRQ

$�)RRG�5HJXODWRU\�$dDLUV�0DQDJHU�LV�UHVSRQVLEOH�IRU�GHVLJQLQJ��GHYHORSLQJ��LPSOHPHQWLQJ�DQG�FKDQJLQJ
IRRG�UHJXODWRU\�V\VWHPV�LQ�WKH�RUJDQLVDWLRQ��6�KH�DFWV�DV�D�OLDLVRQ�EHWZHHQ�RUJDQLVDWLRQ�DQG�JRYHUQPHQW
UHJXODWRU\�DJHQFLHV�DQG�DXWKRULWLHV�WR�HQVXUH�WKDW�WKH�SURGXFWV�SURGXFHG�DQG�GLVWULEXWHG�FRPSO\�ZLWK
UHJXODWRU\�VWDQGDUGV�

3HUVRQDO�$WWULEXWHV

$�)RRG�5HJXODWRU\�$dDLUV�0DQDJHU�PXVW�KDYH�WKH�DELOLW\�WR�UHDG��ZULWH��FRPPXQLFDWH��PDWKHPDWLFDO�DELOLW\
WR�FDOFXODWH��RUJDQL]DWLRQDO�	�DQDO\WLFDO�VNLOOV��DELOLW\�WR�SODQ��RUJDQL]H�DQG�SULRULWL]H��FRQFHQWUDWLRQ�
SK\VLFDO�VWDPLQD��KDQGOLQJ�SUHVVXUH��WHDP�ZRUN��PHFKDQLFDO�DSWLWXGH�DQG�WURXEOH�VKRRWLQJ�VNLOOV�
XQGHUVWDQGLQJ�RQ�IRRG�VDIHW\�VWDQGDUGV�DQG�UHTXLUHPHQWV��SHUVRQDO�DQG�SURIHVVLRQDO�K\JLHQH�

$SSOLFDEOH�1DWLRQDO�2FFXSDWLRQDO�6WDQGDUGV��126�

&RPSXOVRU\�126�

���),&�1������'HVLJQ��GHYHORS�DQG�LPSOHPHQW�UHJXODWRU\�V\VWHP

���),&�1������0DQDJH�FKDQJH�LQ�IRRG�UHJXODWRU\�V\VWHP

���),&�1������3UHSDUH�UHSUHVHQWDWLRQV�WR�UHJXODWRU\�DXWKRULWLHV�DQG�IRU�QHZ�SURGXFW�UHJLVWUDWLRQV

4XDOLcFDWLRQ�3DFN��43��3DUDPHWHUV

6HFWRU )RRG�3URFHVVLQJ

6XE�6HFWRU
)UXLWV�DQG�9HJHWDEOHV��)RRG�*UDLQ�0LOOLQJ��'DLU\�3URGXFWV�
0HDW�DQG�3RXOWU\��)LVK�DQG�6HD�)RRG��%UHDG�DQG�%DNHU\�
$OFRKROLF�%HYHUDJHV��$HUDWHG�:DWHU�6RIW�'ULQNV��6R\D
)RRG��3DFNDJHG�)RRGV

2FFXSDWLRQ 4XDOLW\�$VVXUDQFH

&RXQWU\ ,QGLD

164)�/HYHO �

$OLJQHG�WR�1&2�,6&2�,6,&�&RGH 1&2������1,/



4XDOLcFDWLRQ�3DFN

164&�$SSURYHG�__�)RRG�,QGXVWU\�&DSDFLW\�	�6NLOO�,QLWLDWLYH �

0LQLPXP�(GXFDWLRQDO�4XDOLcFDWLRQ
	�([SHULHQFH

3RVW�*UDGXDWH��)RRG�7HFKQRORJ\�)RRG�6FLHQFH
�3UHIHUDEO\���ZLWK������<HDUV�RI�H[SHULHQFH�0LQLPXP��
\HDUV�H[SHULHQFH�LQ�D�IRRG�SURFHVVLQJ�XQLW�LQ�D�IRRG
UHJXODWRU\�UROH

0LQLPXP�/HYHO�RI�(GXFDWLRQ�IRU
7UDLQLQJ�LQ�6FKRRO

3UH�5HTXLVLWH�/LFHQVH�RU�7UDLQLQJ
���)RRG�6DIHW\�6WDQGDUGV�DQG�5HJXODWLRQV��DV�SHU
)66$,����7RWDO�4XDOLW\�0DQDJHPHQW���2FFXSDWLRQDO
+HDOWK�	�6DIHW\�$GYLVRU\�6HUYLFHV���(QYLURQPHQWDO
0DQDJHPHQW�6\VWHP

0LQLPXP�-RE�(QWU\�$JH ���<HDUV

/DVW�5HYLHZHG�2Q ����������

1H[W�5HYLHZ�'DWH ����������

'HDFWLYDWLRQ�'DWH ����������

164&�$SSURYDO�'DWH ����������

9HUVLRQ ���

5HIHUHQFH�FRGH�RQ�145 �����),�),&6,������

145�9HUVLRQ ���
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),&�1������'HVLJQ��GHYHORS�DQG�LPSOHPHQW�UHJXODWRU\�V\VWHP

'HVFULSWLRQ

7KLV�26�XQLW�LV�DERXW�GHVLJQLQJ��GHYHORSLQJ�DQG�LPSOHPHQWLQJ�UHJXODWRU\�V\VWHPV�LQ�IRRG�SURFHVVLQJ�XQLWV
WR�HQVXUH�SURGXFW�FRPSOLDQFH�WR�QDWLRQDO�DQG�LQWHUQDWLRQDO�IRRG�UHJXODWRU\�V\VWHP�

6FRSH

7KLV�XQLW�WDVN�FRYHUV�WKH�IROORZLQJ�

(OHPHQWV�DQG�3HUIRUPDQFH�&ULWHULD

'HVLJQ�DQG�GHYHORS�UHJXODWRU\�V\VWHP�IRU�WKH�RUJDQLVDWLRQ��IRU�IRRG�SURGXFWV�SURGXFHG�
7R�EH�FRPSHWHQW��WKH�XVHU�LQGLYLGXDO�RQ�WKH�MRE�PXVW�EH�DEOH�WR�
3&�� XQGHUVWDQG�IRRG�VDIHW\�UHJXODWLRQV�DQG�GHYHORS�UHJXODWRU\�SROLFLHV�IRU�WKH�RUJDQLVDWLRQ�ZLWK

FOHDU�GHeQLWLRQV�WR�LQFUHDVH�FRQVLVWHQF\��OHJDO�VHFXULW\�DQG�WR�SURYLGH�KLJK�OHYHO�RI�IRRG
VDIHW\

3&�� GHVLJQ�UHJXODWRU\�V\VWHP�ZLWK�IRFXV�RQ�ULVN�UHGXFWLRQ��ULVN�EDVHG�SULRULWLHV��UHfHFW�LQWHJUDWHG
DQG�HFRQRPLFDOO\�IHDVLEOH�LQLWLDWLYHV��DQG�HQVXUH�KLJK�TXDOLW\�DQG�WUDQVSDUHQF\

3&�� GHVLJQ�DQG�GHYHORS�UHJXODWRU\�V\VWHP�ZLWK�LQWXLWLYH�DSSURDFK�WR�IRRG�VDIHW\�VXFK�WKDW
SUREOHP�DUH�UHFRJQL]HG��XQGHUVWRRG��GHDOW��DQG�FKHFNHG�WR�HQVXUH�SUREOHP�KDV�EHHQ�GHDOW
HgFLHQWO\�DQG�HdHFWLYHO\

3&�� GHVLJQ�UHJXODWRU\�V\VWHP�ZLWK�FRQWLQJHQF\�SODQQLQJ�OLNH�SURGXFW�WUDFHDELOLW\�DQG�SURGXFW
UHFDOO�LQ�FDVH�RI�SUREOHPV��SURFHGXUHV�IRU�KDQGOLQJ�FRQWDLQPHQW��ZLWK�FOHDU�DWWULEXWLRQ�RI
UROHV�OLNH�OLQHV�RI�DXWKRULW\�DQG�FR�RUGLQDWLRQ�PHFKDQLVP�DFURVV�IRRG�FKDLQ��IURP�SURFXULQJ
UDZ�PDWHULDOV��SURGXFWLRQ�XQWLO�SURGXFW�UHDFKLQJ�FRQVXPHUV�

3&�� GHVLJQ�UHJXODWRU\�V\VWHP�ZLWK�LPSURYHG�FRPPXQLFDWLRQ�RQ�IRRG�VDIHW\�LQIRUPDWLRQ�LQ
PDUNHWLQJ�PDWHULDOV��SURGXFW�ODEHOV�HWF��SURYLGLQJ�VFLHQFH�EDVHG�LQIRUPDWLRQ�WR�FOHDU�XS�WKH
XQMXVWLeHG�IHDU�DPRQJ�FRQVXPHUV

3&�� VHW�IRRG�VDIHW\�V\VWHP�LQYROYLQJ�IRRG�SURGXFHUV��SURFHVVRUV��GLVWULEXWRUV��UHWDLOHUV�DQG
FRQVXPHUV�WR�UHFRJQL]H�WKHLU�SULPDU\�UHVSRQVLELOLW\�DQG�WR�VKDUH�D�FRPPRQ�JRDO�RI�HQVXULQJ
IRRG�VDIHW\�DW�DOO�VWDJHV

3&�� GHVLJQ�IRRG�UHJXODWRU\�V\VWHP�LQYROYLQJ�*03��*+3��DQG�PRQLWRULQJ�V\VWHPV�OLNH�+$&&3
3&�� GHVLJQ�UHJXODWRU\�V\VWHP�WKDW�LPSURYH�HgFLHQF\�DQG�FRPSOLDQFH��EXLOG�FRQVXPHU

FRQeGHQFH�LQ�WKH�VDIHW\�DQG�TXDOLW\�RI�IRRG�SURGXFWV�SURGXFHG��SURFHVVHG��PDUNHWHG�
GLVWULEXWHG�DQG�VROG

3&�� GHVLJQ�DQG�GHYHORS�UHJXODWRU\�V\VWHP�HQVXULQJ�IRRG�DQG�KHDOWK�VWDQGDUGV�DUH�IROORZHG�LQ
HDFK�VWDJH�RI�SURGXFWLRQ�DQG�SURGXFH�IRRG�SURGXFWV�WKDW�PHHW�QDWLRQDO�DQG�LQWHUQDWLRQDO
UHJXODWRU\�VWDQGDUGV�DQG�SURWHFW�WKH�KHDOWK�RI�FRQVXPHUV

3&��� GHVLJQ�UHJXODWRU\�V\VWHP�LQFOXGLQJ�SURYLVLRQV�IRU�WKH�ULJKW�RI�FRQVXPHUV�WR�KDYH�DFFHVV�WR
DFFXUDWH�DQG�VXgFLHQW�LQIRUPDWLRQ�DQG�PDNH�DGHTXDWH�FKRLFHV

3&��� SURYLGH�VWUDWHJLF�DGYLFH�DQG�FRVW�HdHFWLYH�VWUDWHJLHV�RQ�UHJXODWRU\�DVSHFWV�UHTXLUHPHQWV�WR
VHQLRU�PDQDJHPHQW�DQG�SURMHFW�PDQDJLQJ�WHDPV�WKURXJKRXW�WKH�GHYHORSPHQW�RI�D�QHZ
SURGXFW

'HYHORS��PRQLWRU�DQG�DXGLW�UHJXODWRU\�V\VWHP�LQ�WKH�RUJDQLVDWLRQ��IRU�IRRG�SURGXFWV�SURGXFHG�
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7R�EH�FRPSHWHQW��WKH�XVHU�LQGLYLGXDO�RQ�WKH�MRE�PXVW�EH�DEOH�WR�
3&��� LQWHUSUHW�UHJXODWRU\�VWDQGDUGV�DQG�GHYHORS�RUJDQLVDWLRQ�VWDQGDUGV�PHHWLQJ�QDWLRQDO�DQG

LQWHUQDWLRQDO�IRRG�VDIHW\�UHJXODWLRQV�OLNH�IVVDL��IGD��HX�IRRG�VDIHW\�UHJXODWLRQV��FRGH[
DOLPHQWDULXV�HWF�IRU�SURGXFWV�SURGXFHG��H[SRUWHG�DQG�LPSRUWHG��DQG�ODEHOV�RI�SURGXFWV
SDFNHG�E\�WKH�RUJDQLVDWLRQ

3&��� GHYHORS�DQG�UHYLHZ�VWDQGDUG�RSHUDWLQJ�SURFHGXUHV��VRSV��DQG�HQVXUH�WKDW�WKH\�DUH�LQ
FRPSOLDQFH�ZLWK�FXUUHQW�UHJXODWRU\�UHTXLUHPHQWV�DQG�SURYLGH�UHJXODWRU\�VXSSRUW�IRU
FRUSRUDWH�TXDOLW\�DVVXUDQFH�HdRUWV

3&��� GHYHORS�RUJDQLVDWLRQ�VWDQGDUGV�IRU�ODEHOV�RI�IRRG�SURGXFWV�SURGXFHG�DQG�SDFNHG�
SURPRWLRQDO�PDUNHWLQJ�PDWHULDOV��SURGXFWV�LPSRUWHG�DQG�H[SRUWHG�E\�WKH�RUJDQLVDWLRQ�WR
PHHW�QDWLRQDO�DQG�LQWHUQDWLRQDO�IRRG�UHJXODWRU\

3&��� HYDOXDWH�ODEHOV�RI�SDFNHG�IRRG�SURGXFWV�WR�HQVXUH�LW�PHHWV�QDWLRQDO�DQG�LQWHUQDWLRQDO�IRRG
UHJXODWRU\�VWDQGDUGV�DQG�SURYLGH�DSSURYDO�RU�UHFRPPHQG�FKDQJHV

3&��� HYDOXDWH�SURPRWLRQDO�DQG�PDWHULDOV�IRU�UHJXODWRU\�LPSDFW�DQG�SURYLGH�DSSURYDO
3&��� SURYLGH�VXSSRUW�IRU�UHYLHZ�RI�HVVHQWLDO�GRFXPHQWV��GHYHORSPHQW�DQG�UHYLHZ�RI�FRQVHQW�IRUPV

IRU�VXEPLVVLRQ�WR�UHJXODWRU\�DXWKRULWLHV�IRU�FOHDUDQFH
3&��� LQLWLDWH�DQG�FRQWULEXWH�WR�SURFHVV�LPSURYHPHQWV�ZKLFK�KDYH�DQ�LPSDFW�RQ�UHJXODWRU\�DdDLUV�

TXDOLW\�DVVXUDQFH�DQG�RWKHU�GHSDUWPHQWV
3&��� FRQGXFW�DXGLWV�RQ�IRRG�SURFHVVLQJ�XQLW�IRU�FRPSOLDQFH�ZLWK�UHJXODWRU\��VDIHW\�DQG�K\JLHQH

VWDQGDUGV�LPSOHPHQWHG�DQG�IROORZHG�LQ�WKH�RUJDQLVDWLRQ
3&��� FRQGXFW�SHULRGLF�DXGLWV�WR�HYDOXDWH�KDFFS�SODQV�DQG�WKHLU�LPSOHPHQWDWLRQ�LQ�WKH�RUJDQLVDWLRQ

DQG�HQVXUH�LW�PHHWV�WKH�UHJXODWRU\�VWDQGDUGV
3&��� UHYLHZ�LQWHUQDO�DQG�H[WHUQDO�DXGLW�UHSRUWV�WR�FKHFN�WKH�HdHFWLYHQHVV�RI�WKH�SUHVHQW

UHJXODWRU\�V\VWHP�DQG�UHFRPPHQG�QHFHVVDU\�FKDQJHV�LQ�WKH�SROLFLHV�DQG�SURFHGXUHV�WR
UHGXFH�IDLOXUHV�LQ�WKH�IXWXUH

3&��� LGHQWLI\�UHDVRQ�IRU�FRQVXPHU�FDVHV�LQ�FRXUW�UHODWHG�WR�QRQ�FRPSOLDQFH�RI�IRRG�SURGXFWV�WR
UHJXODWRU\�VWDQGDUGV��FROOHFW�UHOHYDQW�LQIRUPDWLRQV�DQG�GRFXPHQWV�WUDQVPLWWLQJ�HYLGHQFH�WR
SURGXFH�LQ�FRXUW�WR�DVVLVW�SURVHFXWLRQ

3&��� PRQLWRU�FRPSDQ\�SURJUHVV�WRZDUG�IXOeOOPHQW�RI�UHJXODWRU\�FRPPLWPHQWV
3URYLGH�WUDLQLQJ�RQ�UHJXODWRU\�V\VWHP��IRU�IRRG�SURGXFWV�SURGXFHG�
7R�EH�FRPSHWHQW��WKH�XVHU�LQGLYLGXDO�RQ�WKH�MRE�PXVW�EH�DEOH�WR�
3&��� SURYLGH�WUDLQLQJ�WR�GHSDUWPHQW�PDQDJHUV�RQ�RUJDQLVDWLRQ�SROLFLHV�RQ�IRRG�DQG�VDIHW\

UHJXODWLRQV��QDWLRQDO�DQG�LQWHUQDWLRQDO�IRRG�ODZV�DQG�UHJXODWLRQV��PHWKRGV�DQG�SURFHGXUHV
IRU�LPSOHPHQWLQJ�UHJXODWLRQV�IRU�SURFXULQJ�UDZ�PDWHULDOV��SURGXFLQJ�IRRG�SURGXFWV�
PDUNHWLQJ�DQG�VHOOLQJ�TXDOLW\�SURGXFWV�WR�WKH�FRQVXPHUV

3&��� SURYLGH�WUDLQLQJ�WR�DOO�GHSDUWPHQW�PDQDJHUV�RQ�WKH�LPSRUWDQFH�RI�IRRGUHJXODWRU\�VWDQGDUGV
DQG�QHHG�IRU�LWV�FRPSOLDQFH��VWDWXWRU\�DQG�UHJXODWRU\UHTXLUHPHQWV�IRU�WKH�SURGXFWV
SURGXFHG��ODEHOV�RI�SDFNHG�SURGXFWV�DQGSURPRWLRQDO�PDWHULDOV��DQG�WKH�FRQVHTXHQFHV�IRU�QRW
IROORZLQJ�WKHUHJXODWRU\�UHTXLUHPHQWV

3&��� SURYLGH�WUDLQLQJ�RQ�SURFHGXUHV�IRU�FROOHFWLQJ�HYLGHQFH�LQ�FDVH�RI�SUREOHPV�FRQVXPHU
FRPSODLQWV�FRQVXPHU�FDVHV�LQ�FRXUW�DQG�KDQGOLQJ�WKHP�ZLWK�WHFKQLFDO�DQG�VFLHQWLeF
DSSURDFK

3&��� SURYLGH�WUDLQLQJ�WR�DOO�GHSDUWPHQW�PDQDJHUV�RQ�PHWKRGV�WR�LPSOHPHQW�DQG�PRQLWRU
UHJXODWRU\�V\VWHP�LQ�WKHLU�DUHD�RI�IXQFWLRQ��ZULWLQJ�UHSRUWV�ZLWK�UHOHYDQW�LQIRUPDWLRQ�DQG�GDWD
WR�SUHVHQW�WR�ORFDO�IRRG�UHJXODWRU\�DXWKRULWLHV�IRU�DQ\�FRQFHUQV�UDLVHG���FODULeFDWLRQ�UHTXLUHG�
PHWKRGV�WR�DSSURDFK�DQG�PDLQWDLQ�UHODWLRQVKLS�ZLWK�IRRG�UHJXODWRU\�DXWKRULWLHV
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3&��� SURYLGH�WUDLQLQJ�RQ�XSJUDGDWLRQ�DQG�FKDQJHV�LQ�WKH�IRRG�UHJXODWRU\�V\VWHP�DQG�PHWKRGV�WR
LPSOHPHQW��PRQLWRU�DQG�DFKLHYH�WKHP

.QRZOHGJH�DQG�8QGHUVWDQGLQJ��.8�

7KH�LQGLYLGXDO�RQ�WKH�MRE�QHHGV�WR�NQRZ�DQG�XQGHUVWDQG�

.8�� SULQFLSOHV�DQG�SURFHVVHV�RI�RUJDQL]DWLRQ

.8�� RUJDQLVDLWRQ�JRDOV�DQG�SROLFLHV

.8�� EXVLQHVV�SURFHVVHV�RI�WKH�RUJDQLVDWLRQ

.8�� IRRG�UHJXDOWRU\�V\VWHP�UHODWHG�WR�WKH�SURFHVV�DQG�SURGXFWV�SURGXFHG�LQ�WKH�RUJDQLVDWLRQ

.8�� SROLFLHV�DQG�SURHFGXUHV�IRU�GHVLJQLQJ�UHJXODWRU\�V\VWHP�IRU�WKH�RUJDQLVDLWRQ

.8�� WUDLQLQJ�V\VWHP�LQ�WKH�RJDQLVDWLRQ�IRU�LPSOHQWLQJ�IRRG�UHJXODWRU\�V\VWHP

.8�� UHVHDUFK�DQG�SURMHFW�PDQDJHPHQW�WHFKQLTXHV

.8�� FRGH�RI�EXVLQHVV�FRQGXFW

.8�� ULVN�DQG�LQIRUPDWLRQ�PDQDJHPHQW

.8��� QDWLRQDO�DQG�LQWHUQDWLRQDO�OHJDO�DQG�UHJXODWRU\�V\VWHPV�OLNH�)66$,��)'$��&2'(;�DOLPHQWDULXV�
(8�IRRG�VDIHW\�UHJXODWLRQV�HWF��DQG�*03��*+3��+$&&3��2+6$6�HWF

.8��� SROLFLHV�DQG�SURFHGXUHV�WR�EH�IROORZHG�WR�PHHW�WKH�QDWLRQDO�DQG�LQWHUQDWLRQDO�UHJXODWRU\
UHTXLUHPHQWV�OLNH�*03��*+3��+$&&3�HWF

.8��� UHOHYDQW�OHJDO�UHTXLUHPHQWV�UHODWHG�WR�WKH�SURGXFWV�SURGXFHG�LQ�WKH�RUJDQLVDWLRQ

.8��� IRRG�PLFURELRORJ\�DQG�LWV�VWDQGDUGV�DQG�UHJXODWLRQV�IRU�SURGXFWV�SURGXFHG�LQ�WKH
RUJDQLVDWLRQ

.8��� FXUUHQW�DQG�HPHUJLQJ�UHJXODWRU\�FRQFHUQV�DQG�H[SHFWDWLRQV�RQ�WKH�RUJDQLVDWLRQ

.8��� PHWKRGV�WR�GHDO�ZLWK�FXUUHQW�DQG�HPHUJLQJ�VRFLDO�FRQFHUQV�DQG�H[SHFWDWLRQV

.8��� SURFHVVHV�IRU�PDLQWDLQLQJ�UHOHYDQW�SROLFLHV�DQG�SURFHGXUHV�DQG�PHWKRGV�WR�HQVXUH
VXVWDLQDELOLW\�DQG�HdHFWLYHQHVV

.8��� PHWKRGV�WR�PHHW�WKH�FRQVHTXHQFH�GXH�WR�IDLOXUH�LQ�SROLFLHV�DQG�SURFHGXUHV�DQG�PHWKRGV�WR
UHYLHZ�DQG�WDNH�FRUUHFWLYH�DFWLRQ�RQ�SHRSOH�DQG�SROLFLHV

.8��� UHSRUWLQJ�DQG�UHYLHZLQJ�V\VWHP�WR�XQGHUVWDQG�WKH�HdHFWLYHQHVV�RI�WKH�UHJXODWRU\�V\VWHP
LPSOHPHQWHG

*HQHULF�6NLOOV��*6�

8VHU�LQGLYLGXDO�RQ�WKH�MRE�QHHGV�WR�NQRZ�KRZ�WR�

*6�� QRWH�WKH�LQIRUPDWLRQ�FRPPXQLFDWHG
*6�� QRWH�WKH�UDZ�PDWHULDOV�XVHG�IRU�SURGXFWLRQ�DQG�WKH�eQLVKHG�SURGXFWV�SURGXFHG
*6�� QRWH�WKH�UHDGLQJV�RI�WKH�SURFHVV�SDUDPHWHUV�DQG�SURYLGH�QHFHVVDU\�LQIRUPDWLRQ�WR�eOO�WKH

SURFHVV�FKDUW
*6�� QRWH�GRZQ�REVHUYDWLRQV��LI�DQ\��UHODWHG�WR�WKH�SURFHVV
*6�� ZULWH�LQIRUPDWLRQ�GRFXPHQWV�WR�LQWHUQDO�GHSDUWPHQWV��LQWHUQDO�WHDPV
*6�� QRWH�GRZQ�WKH�GDWD�IRU�RQOLQH�(53�RU�DV�SHU�DSSOLFDELOLW\�LQ�WKH�RUJDQL]DWLRQ
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*6�� UHDG�DQG�LQWHUSUHW�WKH�SURFHVV�UHTXLUHG�IRU�SURGXFLQJ�YDULRXV�W\SHV�RI�SURGXFWV
*6�� UHDG�DQG�LQWHUSUHW�DQG�SURFHVV�fRZFKDUW�IRU�DOO�SURGXFWV�SURGXFHG
*6�� UHDG�HTXLSPHQW�PDQXDOV�DQG�SURFHVV�GRFXPHQWV�WR�XQGHUVWDQG�WKH�HTXLSPHQWV�RSHUDWLRQ

DQG�SURFHVV�UHTXLUHPHQW
*6��� UHDG�LQWHUQDO�LQIRUPDWLRQ�GRFXPHQWV�VHQW�E\�LQWHUQDO�WHDPV
*6��� GLVFXVV�WDVN�OLVWV��VFKHGXOHV�DQG�DFWLYLWLHV
*6��� HdHFWLYHO\�FRPPXQLFDWH�ZLWK�WHDP�PHPEHUV
*6��� TXHVWLRQ�LQ�RUGHU�WR�XQGHUVWDQG�WKH�QDWXUH�RI�WKH�SUREOHP�DQG�WR�FODULI\�TXHULHV
*6��� DWWHQWLYHO\�OLVWHQ�DQG�FRPSUHKHQG�WKH�LQIRUPDWLRQ�JLYHQ�E\�WKH�VSHDNHU
*6��� FRPPXQLFDWH�FOHDUO\�RQ�WKH�LVVXHV�EHLQJ�IDFHG
*6��� DQDO\VH�FULWLFDO�SRLQWV�LQ�GD\�WR�GD\�WDVNV�WKURXJK�H[SHULHQFH�DQG�REVHUYDWLRQ�DQG�LGHQWLI\

FRQWURO�PHDVXUHV�WR�VROYH�WKH�LVVXH
*6��� KDQGOH�LVVXHV�LQ�FDVH�WKH�PDQDJHU�LV�QRW�DYDLODEOH��DV�SHU�WKH�DXWKRULW\�PDWUL[�GHeQHG�E\

WKH�RUJDQL]DWLRQ�
*6��� SODQ�DQG�RUJDQL]H�WKH�ZRUN�RUGHU�DQG�MREV�UHFHLYHG
*6��� RUJDQL]H�UDZ�PDWHULDOV�DQG�SDFNDJLQJ�PDWHULDOV�UHTXLUHG�IRU�DOO�SURGXFWV
*6��� SODQ�DQG�SULRULWL]H�WKH�ZRUN�EDVHG�RQ�WKH�LQVWUXFWLRQV�UHFHLYHG
*6��� SODQ�WR�XWLOLVH�WLPH�DQG�HTXLSPHQW
V�HdHFWLYHO\
*6��� RUJDQL]H�DOO�SURFHVV��HTXLSPHQW�PDQXDOV�VR�DV�WR�DFFHVV�LQIRUPDWLRQ�HDVLO\
*6��� VXSSRUW�WKH�PDQDJHU�LQ�VFKHGXOLQJ�WDVNV�IRU�KHOSHU�V�
*6��� XQGHUVWDQG�FXVWRPHU�UHTXLUHPHQWV�DQG�WKHLU�SULRULW\�DQG�UHVSRQG�DV�SHU�WKHLU�QHHGV
*6��� VXSSRUW�PDQDJHU�LQ�VROYLQJ�SUREOHPV�E\�GHWDLOLQJ�RXW�SUREOHPV
*6��� GLVFXVV�WKH�SRVVLEOH�VROXWLRQV�ZLWK�WKH�PDQDJHU�IRU�SUREOHP�VROYLQJ
*6��� DSSO\�GRPDLQ�LQIRUPDWLRQ�DERXW�PDLQWHQDQFH�SURFHVVHV�DQG�WHFKQLFDO�NQRZOHGJH�DERXW

WRROV�DQG�HTXLSPHQW
*6��� XVH�FRPPRQ�VHQVH�DQG�PDNH�MXGJPHQWV�RQ�GD\�WR�GD\�EDVLV
*6��� XVH�UHDVRQLQJ�VNLOOV�WR�LGHQWLI\�DQG�UHVROYH�EDVLF�SUREOHPV
*6��� XVH�LQWXLWLRQ�WR�GHWHFW�DQ\�SRWHQWLDO�SUREOHPV�ZKLFK�FRXOG�DULVH�GXULQJ�RSHUDWLRQV
*6��� XVH�DFTXLUHG�NQRZOHGJH�RI�WKH�SURFHVV�IRU�LGHQWLI\LQJ�DQG�KDQGOLQJ�LVVXHV
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$VVHVVPHQW�&ULWHULD

$VVHVVPHQW�&ULWHULD�IRU�2XWFRPHV 7KHRU\
0DUNV

3UDFWLFDO
0DUNV

3URMHFW
0DUNV

9LYD
0DUNV

'HVLJQ�DQG�GHYHORS�UHJXODWRU\�V\VWHP�IRU�WKH
RUJDQLVDWLRQ��IRU�IRRG�SURGXFWV�SURGXFHG� ���� ���� � �

3&���XQGHUVWDQG�IRRG�VDIHW\�UHJXODWLRQV�DQG�GHYHORS
UHJXODWRU\�SROLFLHV�IRU�WKH�RUJDQLVDWLRQ�ZLWK�FOHDU
GHeQLWLRQV�WR�LQFUHDVH�FRQVLVWHQF\��OHJDO�VHFXULW\�DQG
WR�SURYLGH�KLJK�OHYHO�RI�IRRG�VDIHW\

��� ��� � �

3&���GHVLJQ�UHJXODWRU\�V\VWHP�ZLWK�IRFXV�RQ�ULVN
UHGXFWLRQ��ULVN�EDVHG�SULRULWLHV��UHfHFW�LQWHJUDWHG�DQG
HFRQRPLFDOO\�IHDVLEOH�LQLWLDWLYHV��DQG�HQVXUH�KLJK
TXDOLW\�DQG�WUDQVSDUHQF\

��� ��� � �

3&���GHVLJQ�DQG�GHYHORS�UHJXODWRU\�V\VWHP�ZLWK
LQWXLWLYH�DSSURDFK�WR�IRRG�VDIHW\�VXFK�WKDW�SUREOHP
DUH�UHFRJQL]HG��XQGHUVWRRG��GHDOW��DQG�FKHFNHG�WR
HQVXUH�SUREOHP�KDV�EHHQ�GHDOW�HgFLHQWO\�DQG
HdHFWLYHO\

��� ��� � �

3&���GHVLJQ�UHJXODWRU\�V\VWHP�ZLWK�FRQWLQJHQF\
SODQQLQJ�OLNH�SURGXFW�WUDFHDELOLW\�DQG�SURGXFW�UHFDOO
LQ�FDVH�RI�SUREOHPV��SURFHGXUHV�IRU�KDQGOLQJ
FRQWDLQPHQW��ZLWK�FOHDU�DWWULEXWLRQ�RI�UROHV�OLNH�OLQHV
RI�DXWKRULW\�DQG�FR�RUGLQDWLRQ�PHFKDQLVP�DFURVV�IRRG
FKDLQ��IURP�SURFXULQJ�UDZ�PDWHULDOV��SURGXFWLRQ�XQWLO
SURGXFW�UHDFKLQJ�FRQVXPHUV�

��� ��� � �

3&���GHVLJQ�UHJXODWRU\�V\VWHP�ZLWK�LPSURYHG
FRPPXQLFDWLRQ�RQ�IRRG�VDIHW\�LQIRUPDWLRQ�LQ
PDUNHWLQJ�PDWHULDOV��SURGXFW�ODEHOV�HWF��SURYLGLQJ
VFLHQFH�EDVHG�LQIRUPDWLRQ�WR�FOHDU�XS�WKH�XQMXVWLeHG
IHDU�DPRQJ�FRQVXPHUV

��� ��� � �

3&���VHW�IRRG�VDIHW\�V\VWHP�LQYROYLQJ�IRRG�SURGXFHUV�
SURFHVVRUV��GLVWULEXWRUV��UHWDLOHUV�DQG�FRQVXPHUV�WR
UHFRJQL]H�WKHLU�SULPDU\�UHVSRQVLELOLW\�DQG�WR�VKDUH�D
FRPPRQ�JRDO�RI�HQVXULQJ�IRRG�VDIHW\�DW�DOO�VWDJHV

��� ��� � �

3&���GHVLJQ�IRRG�UHJXODWRU\�V\VWHP�LQYROYLQJ�*03�
*+3��DQG�PRQLWRULQJ�V\VWHPV�OLNH�+$&&3 ��� ��� � �

3&���GHVLJQ�UHJXODWRU\�V\VWHP�WKDW�LPSURYH�HgFLHQF\
DQG�FRPSOLDQFH��EXLOG�FRQVXPHU�FRQeGHQFH�LQ�WKH
VDIHW\�DQG�TXDOLW\�RI�IRRG�SURGXFWV�SURGXFHG�
SURFHVVHG��PDUNHWHG��GLVWULEXWHG�DQG�VROG

��� ��� � �
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$VVHVVPHQW�&ULWHULD�IRU�2XWFRPHV 7KHRU\
0DUNV

3UDFWLFDO
0DUNV

3URMHFW
0DUNV

9LYD
0DUNV

3&���GHVLJQ�DQG�GHYHORS�UHJXODWRU\�V\VWHP�HQVXULQJ
IRRG�DQG�KHDOWK�VWDQGDUGV�DUH�IROORZHG�LQ�HDFK�VWDJH
RI�SURGXFWLRQ�DQG�SURGXFH�IRRG�SURGXFWV�WKDW�PHHW
QDWLRQDO�DQG�LQWHUQDWLRQDO�UHJXODWRU\�VWDQGDUGV�DQG
SURWHFW�WKH�KHDOWK�RI�FRQVXPHUV

��� ��� � �

3&����GHVLJQ�UHJXODWRU\�V\VWHP�LQFOXGLQJ�SURYLVLRQV
IRU�WKH�ULJKW�RI�FRQVXPHUV�WR�KDYH�DFFHVV�WR�DFFXUDWH
DQG�VXgFLHQW�LQIRUPDWLRQ�DQG�PDNH�DGHTXDWH
FKRLFHV

��� ��� � �

3&����SURYLGH�VWUDWHJLF�DGYLFH�DQG�FRVW�HdHFWLYH
VWUDWHJLHV�RQ�UHJXODWRU\�DVSHFWV�UHTXLUHPHQWV�WR
VHQLRU�PDQDJHPHQW�DQG�SURMHFW�PDQDJLQJ�WHDPV
WKURXJKRXW�WKH�GHYHORSPHQW�RI�D�QHZ�SURGXFW

��� ��� � �

'HYHORS��PRQLWRU�DQG�DXGLW�UHJXODWRU\�V\VWHP�LQ�WKH
RUJDQLVDWLRQ��IRU�IRRG�SURGXFWV�SURGXFHG� ���� ���� � �

3&����LQWHUSUHW�UHJXODWRU\�VWDQGDUGV�DQG�GHYHORS
RUJDQLVDWLRQ�VWDQGDUGV�PHHWLQJ�QDWLRQDO�DQG
LQWHUQDWLRQDO�IRRG�VDIHW\�UHJXODWLRQV�OLNH�IVVDL��IGD��HX
IRRG�VDIHW\�UHJXODWLRQV��FRGH[�DOLPHQWDULXV�HWF�IRU
SURGXFWV�SURGXFHG��H[SRUWHG�DQG�LPSRUWHG��DQG
ODEHOV�RI�SURGXFWV�SDFNHG�E\�WKH�RUJDQLVDWLRQ

��� ��� � �

3&����GHYHORS�DQG�UHYLHZ�VWDQGDUG�RSHUDWLQJ
SURFHGXUHV��VRSV��DQG�HQVXUH�WKDW�WKH\�DUH�LQ
FRPSOLDQFH�ZLWK�FXUUHQW�UHJXODWRU\�UHTXLUHPHQWV�DQG
SURYLGH�UHJXODWRU\�VXSSRUW�IRU�FRUSRUDWH�TXDOLW\
DVVXUDQFH�HdRUWV

��� ��� � �

3&����GHYHORS�RUJDQLVDWLRQ�VWDQGDUGV�IRU�ODEHOV�RI
IRRG�SURGXFWV�SURGXFHG�DQG�SDFNHG��SURPRWLRQDO
PDUNHWLQJ�PDWHULDOV��SURGXFWV�LPSRUWHG�DQG�H[SRUWHG
E\�WKH�RUJDQLVDWLRQ�WR�PHHW�QDWLRQDO�DQG
LQWHUQDWLRQDO�IRRG�UHJXODWRU\

��� ��� � �

3&����HYDOXDWH�ODEHOV�RI�SDFNHG�IRRG�SURGXFWV�WR
HQVXUH�LW�PHHWV�QDWLRQDO�DQG�LQWHUQDWLRQDO�IRRG
UHJXODWRU\�VWDQGDUGV�DQG�SURYLGH�DSSURYDO�RU
UHFRPPHQG�FKDQJHV

� � � �

3&����HYDOXDWH�SURPRWLRQDO�DQG�PDWHULDOV�IRU
UHJXODWRU\�LPSDFW�DQG�SURYLGH�DSSURYDO � � � �
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$VVHVVPHQW�&ULWHULD�IRU�2XWFRPHV 7KHRU\
0DUNV

3UDFWLFDO
0DUNV

3URMHFW
0DUNV

9LYD
0DUNV

3&����SURYLGH�VXSSRUW�IRU�UHYLHZ�RI�HVVHQWLDO
GRFXPHQWV��GHYHORSPHQW�DQG�UHYLHZ�RI�FRQVHQW
IRUPV�IRU�VXEPLVVLRQ�WR�UHJXODWRU\�DXWKRULWLHV�IRU
FOHDUDQFH

� � � �

3&����LQLWLDWH�DQG�FRQWULEXWH�WR�SURFHVV
LPSURYHPHQWV�ZKLFK�KDYH�DQ�LPSDFW�RQ�UHJXODWRU\
DdDLUV��TXDOLW\�DVVXUDQFH�DQG�RWKHU�GHSDUWPHQWV

� � � �

3&����FRQGXFW�DXGLWV�RQ�IRRG�SURFHVVLQJ�XQLW�IRU
FRPSOLDQFH�ZLWK�UHJXODWRU\��VDIHW\�DQG�K\JLHQH
VWDQGDUGV�LPSOHPHQWHG�DQG�IROORZHG�LQ�WKH
RUJDQLVDWLRQ

� � � �

3&����FRQGXFW�SHULRGLF�DXGLWV�WR�HYDOXDWH�KDFFS�SODQV
DQG�WKHLU�LPSOHPHQWDWLRQ�LQ�WKH�RUJDQLVDWLRQ�DQG
HQVXUH�LW�PHHWV�WKH�UHJXODWRU\�VWDQGDUGV

� � � �

3&����UHYLHZ�LQWHUQDO�DQG�H[WHUQDO�DXGLW�UHSRUWV�WR
FKHFN�WKH�HdHFWLYHQHVV�RI�WKH�SUHVHQW�UHJXODWRU\
V\VWHP�DQG�UHFRPPHQG�QHFHVVDU\�FKDQJHV�LQ�WKH
SROLFLHV�DQG�SURFHGXUHV�WR�UHGXFH�IDLOXUHV�LQ�WKH
IXWXUH

� � � �

3&����LGHQWLI\�UHDVRQ�IRU�FRQVXPHU�FDVHV�LQ�FRXUW
UHODWHG�WR�QRQ�FRPSOLDQFH�RI�IRRG�SURGXFWV�WR
UHJXODWRU\�VWDQGDUGV��FROOHFW�UHOHYDQW�LQIRUPDWLRQV
DQG�GRFXPHQWV�WUDQVPLWWLQJ�HYLGHQFH�WR�SURGXFH�LQ
FRXUW�WR�DVVLVW�SURVHFXWLRQ

� � � �

3&����PRQLWRU�FRPSDQ\�SURJUHVV�WRZDUG�IXOeOOPHQW�RI
UHJXODWRU\�FRPPLWPHQWV � � � �

3URYLGH�WUDLQLQJ�RQ�UHJXODWRU\�V\VWHP��IRU�IRRG�SURGXFWV
SURGXFHG� � �� � �

3&����SURYLGH�WUDLQLQJ�WR�GHSDUWPHQW�PDQDJHUV�RQ
RUJDQLVDWLRQ�SROLFLHV�RQ�IRRG�DQG�VDIHW\�UHJXODWLRQV�
QDWLRQDO�DQG�LQWHUQDWLRQDO�IRRG�ODZV�DQG�UHJXODWLRQV�
PHWKRGV�DQG�SURFHGXUHV�IRU�LPSOHPHQWLQJ
UHJXODWLRQV�IRU�SURFXULQJ�UDZ�PDWHULDOV��SURGXFLQJ
IRRG�SURGXFWV��PDUNHWLQJ�DQG�VHOOLQJ�TXDOLW\�SURGXFWV
WR�WKH�FRQVXPHUV

� � � �
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$VVHVVPHQW�&ULWHULD�IRU�2XWFRPHV 7KHRU\
0DUNV

3UDFWLFDO
0DUNV

3URMHFW
0DUNV

9LYD
0DUNV

3&����SURYLGH�WUDLQLQJ�WR�DOO�GHSDUWPHQW�PDQDJHUV�RQ
WKH�LPSRUWDQFH�RI�IRRGUHJXODWRU\�VWDQGDUGV�DQG�QHHG
IRU�LWV�FRPSOLDQFH��VWDWXWRU\�DQG
UHJXODWRU\UHTXLUHPHQWV�IRU�WKH�SURGXFWV�SURGXFHG�
ODEHOV�RI�SDFNHG�SURGXFWV�DQGSURPRWLRQDO�PDWHULDOV�
DQG�WKH�FRQVHTXHQFHV�IRU�QRW�IROORZLQJ�WKHUHJXODWRU\
UHTXLUHPHQWV

� � � �

3&����SURYLGH�WUDLQLQJ�RQ�SURFHGXUHV�IRU�FROOHFWLQJ
HYLGHQFH�LQ�FDVH�RI�SUREOHPV�FRQVXPHU
FRPSODLQWV�FRQVXPHU�FDVHV�LQ�FRXUW�DQG�KDQGOLQJ
WKHP�ZLWK�WHFKQLFDO�DQG�VFLHQWLeF�DSSURDFK

� � � �

3&����SURYLGH�WUDLQLQJ�WR�DOO�GHSDUWPHQW�PDQDJHUV�RQ
PHWKRGV�WR�LPSOHPHQW�DQG�PRQLWRU�UHJXODWRU\
V\VWHP�LQ�WKHLU�DUHD�RI�IXQFWLRQ��ZULWLQJ�UHSRUWV�ZLWK
UHOHYDQW�LQIRUPDWLRQ�DQG�GDWD�WR�SUHVHQW�WR�ORFDO�IRRG
UHJXODWRU\�DXWKRULWLHV�IRU�DQ\�FRQFHUQV�UDLVHG��
FODULeFDWLRQ�UHTXLUHG��PHWKRGV�WR�DSSURDFK�DQG
PDLQWDLQ�UHODWLRQVKLS�ZLWK�IRRG�UHJXODWRU\�DXWKRULWLHV

� � � �

3&����SURYLGH�WUDLQLQJ�RQ�XSJUDGDWLRQ�DQG�FKDQJHV�LQ
WKH�IRRG�UHJXODWRU\�V\VWHP�DQG�PHWKRGV�WR
LPSOHPHQW��PRQLWRU�DQG�DFKLHYH�WKHP

� � � �

126�7RWDO �� �� � �
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1DWLRQDO�2FFXSDWLRQDO�6WDQGDUGV��126��3DUDPHWHUV

126�&RGH ),&�1����

126�1DPH 'HVLJQ��GHYHORS�DQG�LPSOHPHQW�UHJXODWRU\�V\VWHP

6HFWRU )RRG�3URFHVVLQJ

6XE�6HFWRU
)UXLWV�DQG�9HJHWDEOHV��)RRG�*UDLQ�0LOOLQJ��'DLU\�3URGXFWV��0HDW�DQG
3RXOWU\��)LVK�DQG�6HD�)RRG��%UHDG�DQG�%DNHU\��$OFRKROLF�%HYHUDJHV�
$HUDWHG�:DWHU�6RIW�'ULQNV��6R\D�)RRG��3DFNDJHG�)RRGV

2FFXSDWLRQ 4XDOLW\�$VVXUDQFH

164)�/HYHO �

&UHGLWV 7%'

9HUVLRQ ���

/DVW�5HYLHZHG�'DWH ����������

1H[W�5HYLHZ�'DWH ����������

'HDFWLYDWLRQ�'DWH ����������

164&�&OHDUDQFH�'DWH ����������



Cognitive Process:  K1 - Remembering     K2 - Understanding     K3 - Applying     K4 - Analyzing     K5 – Evaluating     K6 - Creating       
Knowledge Dimension:  F - Factual    C - Conceptual      P - Procedural      MC - Meta Cognitive 
Psychomotor Domain:  S1-Imitation    S2-Manipulation      S3-Precision       S4-Articulation        S5-Naturalization 
 

Core Courses – Research and Innovation 
 

Course Name Food Product Development and Quality 
Evaluation Programme Name M.Sc. Food Science, Technology and Nutrition 

Course Code  22FSTNCR01 Academic Year 
Introduced 2022 - 23 

Type of Course  Part 1 Research Semester I 
 

COURSE OUTCOMES 
 
On completion of the course, the students will be able to 
CO1 develop a concept for new food product using design thinking process 
CO2 design a new food product with the application of systematic experimental research designs 
CO3 standardise and generate the process flow chart for a new food product   
CO4 evaluate the nutritional and sensory quality of a newly developed food product 
Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO

4 
CO1 2 - - 3 3 3 3 3 2 3 2 1 
CO2 1 - - 3 3 3 3 3 2 3 2 1 
CO3 2 - - 3 3 3 3 3 2 3 2 1 
CO4 2 - - 3 3 3 3 3 2 3 2 1 
1 – Slight, 2 – Moderate,    3 – Substantial 

 
COURSE OBJECTIVES AND HOURS OF INSTRUCTION 
 

Unit/Module Objectives 
Hours of Learning 

and CIA 
F+I+PR = T 

Concept Development To learn the design thinking process to develop a concept for new food product 1+8+0 = 9 
Design a New Food 
Product 

To perceive the market need and design a new food product by applying systematic 
experimental design  1+11+3 = 15 

Process Flow 
Determination  

To standardize and mind map the process flow for the production of newly developed food 
product 4+8+0 = 12 

Quality Evaluation To evaluate the nutritional and sensory quality of the newly developed food product  1+8+3 = 12 
Scientific Writing To become competent in manuscript preparation with relevant data analysis and presentation 1+5+0 = 6 
Total Hours of Instruction 54 (18x3) 

F – Facilitation, I – Innovation, PR – Progress Review, T – Total, CIA – Continuous Internal Assessment 
 
COURSE PLAN 
 
Module
/Experi

ment 
No. 

Intended Learning 
Chapters 

CO(s) 
Mapped 

Cognitive 
Level / KD Psychomotor domain activities Psychomotor 

domain level 

1. Concept 
Development CO1 K3, P Identify the market need and develop the new product concept 

using design thinking process K5, S4 

2. Design a New Food 
Product CO2 K4, P Design a new food product and define the formula to meet the 

market need using systematic experimental designs K6, S3 

3. Process Flow 
Determination CO3 K4, P Create a flow chart for the processing of ingredients and production 

of newly developed product as per the defined formula K6, S3 

4. Quality Evaluation CO4 K3, P 

Determine the nutritional quality of new food product with defined 
formula and level of ingredients (Nutrify India Now App – ICMR 
NIN) 

K4, S3 

Determine the sensory quality of the new food product  K4, S1 

6. Scientific Writing  CO6 K3, P Preparation of competent manuscript in the designed template for 
publication K5, S1 

 
REFERENCES 
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1 

https://bit.ly/30GcCBI, https://bit.ly/30DtEjZ, design thinking process – Stanford D school format, https://stanford.io/3ePItVD,; 
https://static.wixstatic.com/media/87ae64_969a463e789349a7bd95bbf888590032.jpg, https://empathizeit.com/wp-
content/uploads/2019/06/dschool_ProcessHexDiagram_Tool_Behaviors_final_2019.png, 
https://www.smartsheet.com/sites/default/files/IC-defining-your-product-questionnaire.pdf, accessed on 23.07.2020 

2 
https://core.ac.uk/reader/6909038, New Product Development using Experimental Design; 
https://nzifst.org.nz/resources/creatingnewfoods/documents/CreatingNewFoodsCh5.pdf; https://www.destechpub.com/wp-
content/uploads/2015/01/Methods-for-Developing-New-Food-Products-preview.pdf, accessed on 23.07.2020 
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3 https://online.visual-paradigm.com/de/diagrams/templates/process-flow-diagram/food-manufacturing/, process flow preparation 
templates preparation software, accessed on 23.07.2020 
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5 PDST, Sensory Analysis Teacher’s Manual, Dublin, 2017; 
https://www.pdst.ie/sites/default/files/A4%20Sensory%20Analysis%20Manual.pdf 
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Cognitive Process   :  K1 - Remembering     K2 - Understanding     K3 - Applying     K4 - Analyzing     K5 – Evaluating     K6 - Creating       
Knowledge Dimension     :  F - Factual    C - Conceptual      P - Procedural      MC - Meta Cognitive 
Psychomotor Domain      :  S1-Imitation    S2-Manipulation      S3-Precision       S4-Articulation        S5-Naturalization 
 

Elective Specialization 1 : Food Technology 
 

COURSE 1 (22FSTNE01): Technology of Non Perishable Foods  
COURSE 2 (22FSTNE02): Technology of Semi Perishable and Perishable Foods 
COURSE 3 (22FSTNE03): Food Testing and Certification 
COURSE 4 (22FSTNE04): Foodpreneurship 
 

Course Name Technology of Non Perishable 
Foods Programme Name M.Sc. Food Science, Technology and Nutrition 

Course Code 22FSTNE01 Academic Year Introduced 2022 - 2023 
Type of Course Theory  Semester I 

COURSE OUTCOMES 

On completion of the course, the students will be able to 
CO1: Define and determine the properties of non-perishable foods 
CO2: Value add the non-perishable foods by applying the suitable primary processing techniques  
CO3: Value add the non-perishable foods by applying the suitable secondary and tertiary processing techniques 
CO4: Prescribe, design and develop packaging and labelling as per FSSAI and suggest suitable storage conditions  
CO5: Provide consultancy on plant layout, production flow, instrumentation and process control and market strategy for a food product 
Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 3 1 1 3 3 1 3 2 3 1 1 1 
CO2 3 1 1 3 3 1 3 2 3 1 1 1 
CO3 3 1 1 3 3 1 3 2 3 1 1 1 
CO4 3 1 1 3 3 1 3 2 3 1 1 1 
CO5 3 1 1 3 3 1 3 2 3 1 1 1 
1 – Slight, 2 – Moderate, 3 – Substantial 

 

COURSE OBJECTIVES AND HOURS OF INSTRUCTION 

Unit/Module Objectives Hours of Instruction 
L+Tu+Te=To 

Properties of non-perishable foods To understand the physical, chemical and functional properties of non-
perishable foods 10+3+1=14 

Primary processing of non-
perishable foods 

To familiarize with different types of primary processing techniques, 
instrumentation and process control of non-perishable foods 10+3+1=14 

Secondary and tertiary processing 
of non-perishable foods 

To learn the secondary and tertiary processing techniques, instrumentation 
and process control on production of value added non-perishable food 
products   

10+3+1=14 

Packaging, labelling and storage of 
non-perishable foods 

To gain knowledge and skills prescribe, design and develop packaging, 
labelling and storage technique of processed non-perishable foods  7+6+1=14 

Production and Market Plan 
To acquire professional knowledge about plant layout, production unit, 
logistic mechanism, market feasibility, viability and desirability of a food 
product from non-perishable foods 

10+3+3=16 

Total Hours of Instruction 72 (18x4) 
L-Lecture, Tu-Tutorial, Te-Tests, To-Total Hours 

COURSE PLAN 

Unit/Chapters Intended Learning Chapters CO(s) 
Mapped 

Cognitive 
Level/KD Psychomotor domain activities Psychomotor 

domain level 

UNIT I: Properties of Non-Perishable Foods 

1.  
Introduction to non-perishable foods – 
cereals, millets, pulses, nuts, oilseeds, 
spices and condiments 

CO1 K1, F Exhibit the non-perishable foods  K3, S3 

2.  Physical and Structural Properties CO1 K2, C Infograph on physical and structural 
properties of any one non-perishable food K3, S3 

3.  Chemical Properties CO1 K2, C Tabulate the rich source of chemical 
component of any one non-perishable food K4, S3 

4.  Mechanical and Thermal Properties CO1 K2, C Pitch on any one mechanical or thermal 
property of a food K5, S4 

5.  Rheological Properties CO1 K2, C 
Collect the video on determination of 
rheological properties of any one non-
perishable food 

K4, S1 

6.  Optical and Electromagnetic Properties CO1 K2, F Script on application of K2, S2 



Cognitive Process   :  K1 - Remembering     K2 - Understanding     K3 - Applying     K4 - Analyzing     K5 – Evaluating     K6 - Creating       
Knowledge Dimension     :  F - Factual    C - Conceptual      P - Procedural      MC - Meta Cognitive 
Psychomotor Domain      :  S1-Imitation    S2-Manipulation      S3-Precision       S4-Articulation        S5-Naturalization 
 

optical/electromagnetic property in designing 
a product 

7.  Sensory Properties CO1 K2, C Picturize the sensory characteristics of any 
product objectively and subjectively K5, S3 

8.  Therapeutic Properties CO1 K2, M 
List the dietary supplements, nutraceuticals 
and functional foods from non-perishable 
foods 

K4, S1 

UNIT II: Primary Processing of Non-Perishable Foods 

9.  
Instrumentation and process flow on post-
harvest handling, cleaning and grading of 
raw materials 

CO2 K2, F Document the post-harvest farm practices of 
any one non-perishable food K3, S1 

10.  
Instrumentation and process flow for 
preconditioning, decortication/dehulling 
of raw materials  

CO2 K2, F 
Videograph the preconditioning and 
Dehulling process of any one non-perishable 
food 

K6, S1 

11.  
Instrumentation and process flow for size 
reduction/grinding and milling/oil 
expulsion of raw materials 

CO2 K2, F Videograph the milling/oil expulsion process 
of any one non-perishable food K6, S1 

12.  By-products management on milling/oil 
expulsion CO2 K2, C 

Mind map the handling of by-products on 
milling/oil expulsion of any one non-
perishable food 

K4, S1 

13.  Industrial waste management from 
primary processing CO2 K2, C Pictograph the waste management from any 

one primary processing industry K6, S1 

UNIT III: Secondary and Tertiary Processing of Non-Perishable Foods 

14.  
Introduction to secondary and tertiary 
processing of cereals, millets, pulses, 
nuts, oilseeds, spices and condiments 

CO3 K1, C 
Infograph the secondary and tertiary 
processed products from any one non-
perishable food 

K4, S4 

15.  

Manufacturing process, instrumentation 
and process control of fermented, 
germinated, baked, puffed, flaked, 
canned, fried, hydrogenated and extruded 
products from non-perishable foods 

CO3 K2, C Videograph the manufacturing process of 
any one secondary products  K6, S1 

16.  

Manufacturing process, instrumentation 
and process control of fortified foods, 
protein concentrates and isolates, coated, 
coloured and flavored products, 
composite and blended products, 
analogues and mimetics from non-
perishable foods 

CO3 K2, C Videograph the manufacturing process of 
any one tertiary products  K6, S1 

UNIT IV: Packaging, Labelling and Storage of Non-Perishable Foods 

17.  
Packaging, labelling and storage of 
primary products from non-perishable 
foods 

CO4 K1, F 

Pictograph the storage mechanism of any one 
primary product K4, S3 

Analyse and report the compliance of 
package and labelling of any one primary 
product 

K4, S3 

18.  
Packaging, labelling and storage of 
secondary products from non-perishable 
foods 

CO4 K1, F 

Pictograph the storage mechanism of any one 
secondary product K4, S3 

Analyse and report the compliance of 
package and labelling of any one secondary 
product 

K4, S3 

19.  
Packaging, labelling and storage of 
tertiary products from non-perishable 
foods 

CO4 K1, F 

Pictograph the storage mechanism of any one 
tertiary product K4, S3 

Analyse and report the compliance of 
package and labelling of any one tertiary 
product 

K4, S3 

UNIT V: Production and Market Plan 

20.  
Plant design and layout for production of 
primary, secondary and tertiary products 
from non-perishable foods 

CO5 K1, C Infograph the plant layout of production of 
any one product from non-perishable foods K4, S1 

21.  
Logistic mechanism of primary, 
secondary and tertiary products from non-
perishable foods 

CO5 K1, C 
Mind map the logistic mechanism followed 
to distribute products locally, national and 
international wide 

K4, S1 

22.  
Market potential of primary, secondary 
and tertiary products from non-perishable 
foods 

CO5 K2, C 
Evaluate and report the primary, secondary 
and tertiary products available in 
domestic/retail/digital market 

K5, S1 
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Elective Specialization II : Nutrition and Health Care 
 

COURSE 1 (22FSTNE01): Physiology of Nutrition  
COURSE 2 (22FSTNE02): Nutritional Medicine 
COURSE 3 (22FSTNE03): Nutrition Care Process 
COURSE 4 (22FSTNE04): Nutripreneurship 
 
Course Name Physiology of Nutrition Programme Name M.Sc. Food Science, Technology and Nutrition 
Course Code 22FSTNE01 Academic Year Introduced 2022 - 2023 
Type of Course Theory  Semester I 

COURSE OUTCOMES 

On completion of the course, the students will be able to 
CO1: Integrate homeostasis of the body with nutrient assimilation and utilization 
CO2: Inculcate the role of cells in nutrient metabolism and defense mechanism of the human body 
CO3: Apply the knowledge on respiration, neuromuscular interaction and neurotransmitters on health and wellbeing of the individual 
CO4: Manage the body fitness and disease conditions by applying the knowledge on cardiovascular, gastrointestinal and excretory system 
CO5: Define the role of senses in food and nutrient intake, hormones in nutrient metabolism and puberty  
Mapping of COs with POs, PSOs 
COs /  
POs & PSOs PO(T) PO(E) PO(P1) PO(P2) PO(P3) PO(P4) PO(P5) PO(A) PSO1 PSO2 PSO3 PSO4 

CO1 2 1 1 1 1 2 3 1 1 1 3 3 
CO2 2 1 1 1 1 2 3 1 1 1 3 3 
CO3 2 1 1 1 1 2 3 1 1 1 3 3 
CO4 2 1 1 1 1 2 3 1 1 1 3 3 
CO5 2 1 1 1 2 2 3 1 1 1 3 3 
1 – Slight, 2 – Moderate, 3 – Substantial 

 

COURSE OBJECTIVES AND HOURS OF INSTRUCTION 

Unit/Module Objectives Hours of Instruction 
L+Tu+Te=To 

Homeostasis and Blood To understand the homeostasis throughout the body, thermoregulation, water, 
electrolyte and acid base balance 12+2+1=15 

Cells, Integumentary and Immune 
System 

To familiarize with cells, integumentary system, lymphatic system and 
immune mechanism of the body 15+1+1=17 

Respiratory, Nervous and Muscular 
System 

To visualize the parts, functions and interactions of respiratory, nervous and 
muscular system for effective signaling towards health and wellbeing 11+1+1=13 

Cardiovascular, Gastrointestinal 
and Excretory System 

To mind map the fitness of cardiovascular, gastrointestinal and excretory 
system for better assimilation and utilization of nutrients in the body 10+2+1=13 

Senses, Endocrine and 
Reproductive System 

To acquire physiological nature of senses, hormones secreted by endocrine 
glands and its integration with reproductive system, genetics and nutrition 10+2+2=14 

Total Hours of Instruction 72 (18x4) 
L-Lecture, Tu-Tutorial, Te-Tests, To-Total Hours 

COURSE PLAN 

Unit/Chapters Intended Learning Chapters CO(s) 
Mapped 

Cognitive 
Level/KD Psychomotor domain activities Psychomotor 

domain level 

UNIT I: Homeostasis and Blood 

1.  
Structural organisation of the human 
body, functions of human life, 
requirements for human life 

CO1 K1, F Self-identify the structural organization of 
your body K4, S3 

2.  
Introduction to homeostasis, pathways 
that alter the homeostasis and 
maintenance of homeostasis 

CO1 K1, C Schematize the mechanism of homeostasis K5, S1 

3.  Thermoregulation CO1 K2, C Test and document the changes in body 
temperature on hourly basis and justify on it K4, S4 

4.  Body composition CO1 K1, F Analyse your body composition K4, S1 
5.  Body fluid distribution CO1 K1, F Identify your body fluid distribution K4, S2 
6.  Water balance CO1 K2, C Determine your one day water balance status K4, S3 

7.  Electrolyte balance – sodium, potassium, 
calcium and phosphate balance CO1 K2, M Identify the electrolyte powders and formulas 

available in the market  K4, S1 

8.  Acid-Base balance CO1 K1, F 
List the food that regulates the acid – base 
balance of your body as per 24 hour dietary 
recall information 

K3, S4 



Cognitive Process   :  K1 - Remembering     K2 - Understanding     K3 - Applying     K4 - Analyzing     K5 – Evaluating     K6 - Creating       
Knowledge Dimension     :  F - Factual    C - Conceptual      P - Procedural      MC - Meta Cognitive 
Psychomotor Domain      :  S1-Imitation    S2-Manipulation      S3-Precision       S4-Articulation        S5-Naturalization 
 

9.  Blood composition CO1 K1, F Evaluate your blood composition K5, S1 
10.  ABO group system and Haemostasis CO1 K1, P Determine your blood group with Rh factor  K4, S1 

UNIT II: Cells, Integumentary and Immune System 

11.  Cell structure, parts of the cell, cell 
junctions and function CO2 K2, F Demonstrate the cell structure and its 

function using existing models K3, S1 

12.  Cell building blocks, nutrient sensing, 
metabolism and cell growth control CO2 K2, F Pictorial presentation on any one nutrient 

sensing and cell growth control K6, S1 

13.  Dynamic adaptation of nutrient utilization 
in humans CO2 K2, M Documenting the Behavior changes before 

and after a food K4, S4 

14.  Skin layers and functions, types of hair, 
nail structure and parts of the fingernail CO2 K1, F 

Picturize the clinical symptoms of 
integumentary system and its linkage with 
nutrient deficiency 

K6, S1 

15.  
Exocrine glands – sudoriferous (sweat 
glands), sebaceous, ceruminous and 
mammary glands 

CO2 K1, F Infograph the glands and its secretions K6, S1 

16.  Role of integumentary system in 
homeostasis CO2 K2, C Calculate sweat rate of a day K4, S1 

17.  Lymphatic system – lymph, lymphatic 
vessels and ducts, pathways and functions CO2 K1, F 

Exhibit the changes in the lymphatic system 
during infection with one example (Video 
mode) 

K3, S3 

18.  Organs, tissues and cells of the immune 
system CO2 K1, F Presentation on types of immunity K6, S3 

19.  Three defences against infection and 
immune response pathways CO2 K2, C Interpret on biochemical parameters during 

infection K5, S1 

20.  Nutrition and immune system  CO2 K2, C List the nutrients involved in immune system K2, S1 
UNIT III: Respiratory, Nervous and Muscular System 

21.  Structure and functions of the respiratory 
system CO3 K1, C Exhibit the parts of the lungs using a lung 

specimen K3, S3 

22.  
Lung capacity, breathing and lung 
mechanics, stimulation of breathing and 
regulation of blood pH 

CO3 K2, C Determine your lung capacity K4, S1 

23.  Homeostasis and gas exchange – internal, 
external and cellular respiration CO3 K1, F Temperature changes in the body before and 

after breathing exercise K5, S5 

24.  Central, peripheral and autonomous 
nervous system CO3 K1, F Exhibit the parts of the nervous system using 

video K3, S1 

25.  Structure and functions of nervous tissues CO3 K1, F Demonstrate the reflex action of a nervous 
tissue using an animated video K3, S1 

26.  Structure and parts of the brain CO3 K1, F Exhibit the parts of the brain using a brain 
specimen K3, S3 

27.  Limbic system of the brain, memory and 
learning  CO3 K2, C Conduct a memory test which describes your 

limbic system K4, S4 

28.  Muscular system and mechanics of 
muscle contraction CO3 K2, C Identify the body actions related to muscle 

contraction and relaxation  K6, S1 

29.  Neuromuscular junction and 
neurotransmitters CO3 K2, C List the neurotransmitters related to hunger 

and appetite K2, S1 

UNIT IV: Cardiovascular, Gastrointestinal and Excretory System 

30.  Structure of the heart, circulatory system 
and cardiovascular pathways  CO4 K1, F Animate the blood circulation throughout the 

body from and to the heart  K6, S5 

31.  Cardiac cycle and ECG CO4 K1, F Determine your heartbeat before and after 
any one exercise K5, S1 

32.  Digestive system, layers of GI tract and 
accessory organs CO4 K1, F Pictograph on mechanism of digestion in the 

gastrointestinal tract K3, S1 

33.  Sites of absorption of nutrients in the 
gastrointestinal tract CO4 K2, C Poster presentation on nutrient absorption 

from a food in the gastrointestinal tract K6, S1 

34.  
Hunger, appetite and satiety, circadian 
rhythm of salivary, gastric, pancreatic and 
glucocorticoid secretions 

CO4 K3, F Self-detect the factors influencing your 
sleep-wake cycle K6, S1 

35.  Organs and functions of urinary system CO4 K1, F Interpret the composition of urine K5, S1 

36.  Formation of urine and maintenance of 
water salt balance CO4 K1, F Experiment the water intake vs frequency of 

urination  K4, S3 

UNIT V: Senses, Endocrine and Reproductive System 

37.  
Sense of taste, smell, vision/sight, 
hearing, touch and space and its role in 
food intake 

CO5 K1, C Demonstrate on any one mindful eating 
exercise K4, S5 

38.  Endocrine glands and its hormones CO5 K1, F Differentiate exocrine and endocrine glands K4, S1 

39.  Interrelationship between nutrients and 
hormone signaling CO5 K2, P Schematize the relationship between a 

nutrient and a hormone K3, S2 

40.  Male reproductive system – structure, CO5 K1, C Compare the pubertal changes in male and K3, S1 
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function and puberty female  

41.  Female reproductive system – structure, 
function and puberty CO5 K1, C  

42.  Nutritional determinants of timing of 
puberty CO5 K1, C Food facts and myths on timing of puberty K5, S5 
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