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RUAS M.Sc.-Food Science and Technology, Programme Specifications

University’s Vision, Mission and Objectives

The M. S. Ramaiah University of Applied Sciences (MSRUAS) will focus on student-centric
professional education and motivates its staff and students to contribute significantly to the
growth of technology, science, economy and society through their imaginative, creative and
innovative pursuits. Hence, the University has articulated the following vision and objectives.

Vision

MSRUAS aspires to be the premier university of choice in Asia for student centric professional
education and services with a strong focus on applied research whilst maintaining the highest
academic and ethical standards in a creative and innovative environment

Mission

Qur purpose is the creation and dissemination of knowledge. We are committed to creativity,
innovation and excelience in our teaching and research. We value integrity, quality and teamwork
in allour endeavors. We inspire critical thinking, personal development and a passion for lifelong
learning. We serve the technical, scientific and economic needs of our Society.

Objectives

1. To disseminate knowledge and skills through instructions, teaching, training, seminars,
workshops and symposia in Engineering and Technology, Art and Design, Management and
Commerce, Health and Allied Sciences, Physical and Life Sciences, Arts, Humanities and Social
Sciences to equip students and scholars to meet the needs of industries, business and society

2. To generate knowledge through research in Engineering and Technology, Art and Design,
Management and Commerce, Health and Allied Sciences, Physical and Life Sciences, Arts,
Humanities and Social Sciences to meet the challenges that arise in industry, business and
society

3. To promote health, human well-being and provide holistic healthcare

4. To provide technical and scientific solutions to real life problems posed by industry, business
and society in Engineering and Technology, Art and Design, Management and Commerce,
Health and Allied Sciences, Physical and Life Sciences, Arts, Humanities and Social Sciences

5. To instill the spirit of entrepreneurship in our youth to help create more career opportunities
in the society by incubating and nurturing technology product ideas and supporting
technologybacked business

6. To identify and nurture leadership skills in students and help in the development of our future
leaders to enrich the society we live in

7. To develop partnership with universities, industries, businesses, research establishments,
NGOs, international organizations, governmental organizations in India and abroad to enrich
the experiences of faculties and students through research and developmental programmes.
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Programme Specifications: M.Sc. in Food Science and Technology

Faculty Life and Allied Health Sciences |
Department | Food Technology |
Programme Code 093

' PFog?mme Name | M.Sc in Food Science and Tecﬁnology_
Dean of the Faculty Dr. Somma Chaki __ - -
Head of the Department ' Dr. I_Raj_adLFaiFA

1. Title of the Award: M.Sc. in Food Science and Technology

2. Mode of Study: Full Time

3. Awarding Institution /Body: M S Ramaiah University of Applied Sciences
4. Joint Award: Not Applicable

5. Teaching Institution: Faculty of Life and Allied Health Sciences, M S Ramaiah University of
Applied Sciences, Bengaluru

6. Date of Programme Specifications: July 2022

7. Date of Programme Approval by the Academic Council of MSRUAS: November 2018
8. Next Review Date: August 2026

9. Programme Approving Regulating Body and Date of Approval: -

10. Programme Accredited Body and Date of Accreditation: Not Applicable

11. Grade Awarded by the Accreditation Body: Not Applicable

12. Programme Accreditation Validity: Not Applicable

13. Programme Benchmark: Not Applicable

14. Rationale of the programme:

Government of India has set up three Mega food parks in Karnataka State and few more in pipe
line. These food parks have been established with view of creating more than ten thousand
jobs eachacross the value chain. In view of this, RUAS started UG course titled B.Sc. {Hons.} Food
Processing and Technology in 2018 to develop well trained professional for food Industry.
However, UG courses to 2 large extent help in developing man power suitable for operations
/process management. This creates a void in skilled personal suitable for research, new product
development or process development. Hence this proposal to start a postgraduate course to
meet the requirement of food sector in Karnatakz state and across India.

This PG course in food science and technelogy, would concentrate on the study of food, with an
emphasis on creating and researching on relizble, viable, and good quality food products
/production processes. Pursuing a research based PG course in food sciences will lead to
development of new products and technology. Candidates with a Master of Science in this
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RUAS M.Sc.-Food Science and Technology, Programme Specifications

discipline are uniquely equipped to take on jobs focusing on Quality food production and pursue
entrepreneurship as well.

15. Programme Mission

RUAS, a young and progressive University with excellent teaching, learning resources and
faculty base would like to offer M.Sc. in Food Science and Technology as a postgraduate
programme with 2 strong aim to acquaint aspiring students with a foundation and first degree
training to make them ready for research assistants/assaciates, manage food production shop
floor, food quality analysts, new product development, marketing executives, administrators in
food industries and even pursue their career as entrepreneur.

16. Graduate Attributes

GA-1. Ability to apply fundamental knowledge of Biology, Biochemistry, Food Chemistry,
FoodMicrobiclogy for developing food products and preservation.

GA-2. Ability to develop technologies for food processing and preservation

GA-3. Ability to develop processes for food product development

GA-4. Ability to test food for quality, safety and nutrition

GA-5. Ability to develop packaging for preservation and distribution

GA-6. Ability to perform administrative duties in government, semi-government, private and
publicsector organizations

GA-7. Ability to teach in schoals, colleges and universities with additional qualification and
training

GA-8. Ability to understand and solve scientific problems by conducting experimental
investigations

GA-9. Ability to apply appropriate tools, techniques and understand utilization of resources
appropriately in various laboratories

GA-10. Ability to understand the effect of scientific solutions on legal, cultural, sodal and
public health and safety aspects

GA-11. Ability to develop sustainable solutions and understand their effect on scciety and
environment

GA-12. Ability to apply ethical principles to scientific practices and professional responsibilities

GA-13. Ability to work as a member of a team, to plan and to integrate knowledge of
various disciplines and to lead teams in multidisciplinary settings

GA-14. Ability to make effective oral presentations and communicate technical ideas to a
broad
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RUAS M.Sc.-Food Science and Technology, Programme Specifications

GA-15. Ability to adapt to the changes and advancements in science and engage in

independent andlife-long learning.

17. Programme Qutcome (POs)

PO 1. Technical Knowledge: Demanstrate in-depth knowledge of the scientific fundamentals
and the modern technical knowledge needed to support Food technology research
activities.

PO 2. Design/Development solution: Identify, analyze and understand the problems related

to lifesciences and find valid conclusions with basic knowledge acquired in the fields.

PO 3. Multidisciplinary approach: Correlate how different sub-systems co-operate with each

other intocurrent research and development in the respective fields.

PO 4. Entrepreneurship skills: Analyze manufacturing constituents and complete systems for

relevantproducts and to enable enterprising skills for competing globally.

PO 5. Sacietal Responsibility: Innovate and develop sustainable solutions and understand

their effect on society and environment.

PO 6. Leadership and Ethics: Apply professional Ethics, Leadership and consensus building

skillsrelevant to the aspects of business enterprise in the respective fields.

PO 7. Lifelong learning: Adopt changes and advancements in science and engage in

independentlearning.

PO 8. Communication: Communicate the information effectively in scientific writing and

oralpresentation.

18. Programme Goal

Food Technology is a multidisciplinary subject Food involving engineering, Food Chemistry,
Microbiology, safety, quality, packaging and product distribution, which is employed to develop
new technologies. This Programme enables students to develop new product, pursue research,
serve in food sector and nurture entrepreneurship.
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19. Programme Educational Objectives (PEO):
The objectives of the programme are to enable the students to:

PEO 1. Provide & common platform for students from varied disciplines, to
nurture their zeal to enhance knowledge on food science through
structured courses and research opportunities.

PEC 2. Enable the students to be proficient in new product development
through application of cutting edge technologies in food fermentation,
enzymology, and nutraceuticals.

PEQ 3. Facilitate students with contemporary knowledge of food quality and
safety for developmentof healthy and safe foods.

PEO 4. Stimulate interdisciplinary research or pursue doctoral programs and
enable them for Industry and or academia, thus enhancing skilled

professionals in food industry.

20. Programme Specific Qutcomes (PSO):

PSO 1. Analyze and assess various food processing, preservation and packaging
technologies
PSO 2. Develop technologies for food processing, preservation, packaging and

quality assessment
PSO 3. Design and develop new food products and sustainable packaging
PSO 4, Demonstrate entrepreneurship traits to start a new enterprise and work

under constraints to meet organizational objectives.
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Facuit!nr

s

M.S. RAMAIA UNWEF_Z"!T

T

1ed Health Sciences
Y JF AFPU‘:D SCIENCES

iSemesterl
p . T
S. Code Course Title Theory | Tutorials Practical Total ‘Max.
No. (h/W/s) | {h/W/S) (h/W/S) Credits| Marks
1 FFC501A ' Food Processing and
Packaging 3 2 4 100
5 FTC502A Food Additives and |
Preservatives 3 2 4 100
3 | FTCS03A | Biochemistry 3 | 2 4 100
4 Food -
FTCS04A ) ) 3 2 4 100
Microbiology
i 5 FTCS05A | Food Chemistry 3 2 4 100
' Enzymes in Food
€ FTCS06A
_ | Processing 3 _ 3 100
Total 18 . 10 | 23 | 600
I| Total number of contact hours per
28 hours
| week
| Semesterll
S. | Theory | Tutorials Practical Total Max.
Code Caurse Title
| No. {h/W/S)| (h/W/S) {h/W/S) Credits| Marks
Nutraceuticals
1 FTCS07A | and Functional "3 9 4 100
: B Foods —
| Food Quality and
L 2 I FTCS08A Sensory Analysis _ 3 2 4 100
Food Production |
FTC509A | and Operations 100
3 3 3
Management
Advances In
4 FTCS10A | Fermentation 3 2 4 ] 100
Technology
Research
FTC511A
5 | Methodology 3 3 100
FTES01A
| FTES02A | Elective-|
4
& | FTESO3A | (Refer Elective Table) 3 2 100
| FTESD4A | o
B Total 18 8 22 | 600
Total number of contact hours per 26 hours
week
proved by the Aca ic Cou ncﬂ at its 32"meeting held on 25 June 2024 Page 6 of 128
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RUAS
| Semester Il
S. Theory | Tutorials Practical Total Max.
No. | Code CourseTitle |\ w/s) (h/W/S) | (hW/W/S) | Credits| Marks
fnnovation and i
1
_ FTC601A Entrepreneurship 3 B 3 100
2 FTEGO1A
FTEGO2A | Elective-I!
FTEG03A | {Refer Eiective Table) 3 2 4 100
FTEGD4A ) o
3 FTP601A | Group Project 20 10 100
Total - 1 6 | |22 | 17 | 300
Total number of contact hours per ‘ 28 hours
week
| Semester IV
S. ‘ | Theory| Tutorials| Practical | Total | Max.
‘_ No. | Code CourseTitle | (h/w/s) (h/W/s) |  (h/W/S) | Credits| Marks
; [
1_ h_FTIGOlA | Reseanz:h Proifct 30 24 . 300
[ Total _ 24 300
Total number of contact hours per weel( - 30h
Total Number of Credits in M.Sc.
|- Programme B B 86 Total Marks 1800
Elective course
Two Elective courses (E- | and E-il} can be chosen from any one of the following streams--
Professional Core Electives (PCEs)
SI.No. | Course Code Elective Courses -1 Credits
1 FTE5Q01A Post-Harvest Technology of Cereals and Pulses 3+1
2 FTE502A Millet Processing Technology 341
3 FTESQO3A F_ruits and Vegetable Processing Technology 3+1
4 FTESO4A Spices and Flavor Technology 3+1
' Sl. No. Course Code Elective Courses -2 Credits
1 FTEGO01A Advances in Dairy Processing 3+1
2 FTE602A | Dairy Microbiology 3+1
3 FTEEO3A Dairy Engineering 3+1
q FTE6Q4A Baking and Confectionery Technology 3+1

Group Project - FTIGO1A.

A group shall have up to 5 students. The purpose of group project is that the group should be able
to design and develop a product in their area of specialization. The students are required o
exhibit/ demonstrate the working of the product and generate a project report as well. The IPR
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RUAS M.Sc.-Food Science and Technology, Prcgramme Specifications

rights of all such work lies with the University. The students are required to sign an agreement
before the commencement of the project. Students can choose a project from the database of
projects available with the concerned department and the same should be approved by a

committee of examiners.

Research Project - FTI601A:
A student chooses a topic for the Dissertation based on relevance and need. The detail procedure

of executing and assessing Dissertation is available as a standard template.

22, Course Delivery: As per the Timetable

23. Teaching and Learning Methods
1. Face to Face Lectures using Audio-Visuals
Waorkshops, Group Discussions, Debates, Presentations

Demonstrations

Guest Lectures

Lahoratory work/Field work/Workshop
Industry Visit

Seminars

Group Exercises

. Project Work

10 Project

11.Exhibitions

12.Technical festivals

I TN

24, Assessment and Grading
24.1.Companents of Grading
There shall be two components of grading:
Component 1, Continuous Evaluation (CE): This component involves multiple
subcomponents (SC1, SC2, etc.) of learning assessment. The assessment of the
subcomponents of CE is conducted during the semester at regular intervals. This
subcomponent represents the formative assessment of students’ learning.
Component 2, Semester-end Examination (SEE): This component represents the
summative assessment carried out in the form an examination conducted at the end of the
semester.
Marks obtained CE and SEE components have equal weightage (CE: 50% and SEE: 50%} in
determing the final marks obtained by a student in a course.
The complete details of Grading are given in the Academic Regulations.
The template for weightage of CE and SEE in percentages for each type of course is
indicated in Tableato ¢

24.2. Theory Courses
The following TWO options are available for each Faculty to perform the CE exercise.

¥y
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Option 1 for a Theory Course: (Table a)

Option 1 for a Theary Course B | ]
Continuous evaluation - _ SEE
Component = SC1 | SC2 sc3 Semester
{Midterm) {Innovative (Written End

assignment) assignment) | Examination

Weightage | 25 | 12.5 12.5 50 ‘

In Option 1 (Table a), there shall be three subcomponents of CE (SC1, SC2, and SC3). SC1
subcomponent mandatorily has to be mid-term and is evaluated for 25% weightage, whereas SC2
and SC3 can be of any of the following types and will be individually evaluated for 12.5 %
weightage each.

a)  Online test

b)  Assignment/Problem solving

¢)  Field Assignment

d)  Open book test

e) Portfolic

f) Reports

g) Case study

h)  Group task

i) Creative submission

j) Any other

After the three subcomponents are evaluated, the CE component marks are determined as:
CE Component Marks = Taotal of all the three subcomponents

An additional subcomponent (SC4) may be used at the discretion of the Faculty/Department. The
department can conduct the 4% subcomponent SC4 if this subcomponent gives benefit to
students. If the Department/Faculty conducts the SC4 subcomponent of evaluation, and the score
obtained by the student in SC4 is greater than the lowest score of the previous three
subcomponents SC1 to SC3, then it replaces the lowest of the three scores.

Option 2 for a Theory Course: (Table b)

Option 2 for a Theory Course
Continuous evaluation A SEER
Component 5C1 sc2 SC3 Semes.ter !End
Examination
Marks 25 25 50

In Option 2 (Table b), there shall be three subcomponents. Qut of these three, there shall be two
assignments and one mid-term test. The assignments can be of any of the following types:

a) Online Test

b} Problem Solving

¢) Field Assignment

d) Open Book Test

% e) Portfolio
yﬁ f) Reporis

A',ggroved by the AcadeémitiQouncil at its 32"meeting heid on 25 June 2024 Page 9 of 128
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RUAS M.Sc.-Food Science and Technology, Programme Specifications

g} Case Study
h) Group Task
i)  Anyother

After the three subcomponents of CE are evaluated, the CE component Marks are determined as:
CE Companent Marks = (Best of 5C2 and SC3} + (Midterm)

Each Faculty Dean, in consultation with the heads of all departments in the Faculty and the
Faculty Academic Registrar, decides whether Option 1 or Option 2 is adopted for each programme
offered by the Faculty. He/she notifies the students about the option at the beginning of the
semester.
24.3 Theory + Laboratory course
There shall be three subcomponents of CE (SC1, SC2, and SC3) as represented in table ¢, SC1 and
SC2 subcomponent mandatorily has to be mid-term and lab records respectively, Midterm will
have 25% weightage whereas Lab record and SC3 will have 10% weightage. SC3 carries 15%
weightage and can be of any of the following types:

a) Online Test

b) Assignments/Problem Solving

¢} Field Assignment

d} Open Book Test

e) Portfolio

f) Reports

g) Case Study

h) Group Task

i) Any other

After the three subcomponents are evaluated, the CE component marks are determined as:
CE Component Marks = Total of all the three subcomponents
SEE will have 2 components SEE written exam with 40% weightage and Laboratory Exam with 10%

weightage. o B
f Table c¢: Typical evaluation template for Theory + Laboratory course
CE SEE
[Weightage: 50 %) . (Weightage: 50 %)
Assessment | SC1 5C2 SC3 | SEE Written Lab Exam
Type (Mid-term {Lab {Assignme exam
exam) records) nt)
LT 25 10 15 a0 10
| Weightage

25. Student Support for Learning
1. Course Notes
Reference Books in the Library
Magazines and Journals
internet Facility
Computing Facility
Laboratory Facility
Workshop Facility
Staff Support

RN A wN
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g, Lounges for Discussions
10. Any other support that enhances their learning
26. Quality Control Measures
1. Review of Course Notes
2. Review of Question Papers and Assignment Questions
3. Student Feedback
4. Moderation of Assessed Work
5. Opportunities for students to see their assessed work
6. Review by external examiners and external examiners reports
7. Staff Student Consultative Committee meetings
8. Student exit feedback
g. Subject Assessment Board (SAB)
11. Programme Assessment Board (PAB)
27. Curricutar Map
"3 I
o | olg o inlo 382
Semest | Course Title gggggggggggg
er |
| I Food Processingand . | |
! Packaging 1 ! 32
i Food Additives and 3 i 3
Preservatives 0 |
| Biochemistry 2 | 3 3
1 |
| Food Microbiology a 3 I
| Food Chemistry 3 2| 1
—
| Enzymes in Food '
Processing 3 . 3) 1
[} Nutraceuticals and
- Functional Foods 22 2 2
I} Food Quality and
SensoryAnalysis o |l 2 3
I Food Production and 3 1 1 3
Operations Management
I Advances In Fermentation 3| 2 2 1
- Technology
| Research Methodology 1 3 2
1]} Innovation and _ 3 ' 2 2| 3
Entrepreneurship |
]| Group Project 2| 2 1 1 2] 3
v Research Project 1| 2 3 21
I -
ELECTIVE -
Il Post-Harvest Technology
of Cereals and Pulses ) _IH 2 i e
1] Millet Processing Technology 21 2 21
" Fruits and Vegetable
Processing Technology 2 . 1_ = il
&(' Approved by ﬁﬁ'lemic Council at its 32™meeting held on 25 June 2024 Page 11 0f 128
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Il Spices and Flavor I I '
1L Technology | . | 3 ‘ ‘ | 3| 1
ELECTIVE- I
om Advances in Dairy Processing 2 |2 | | | 2 I 2 I
n Dairy Microbiology . __:_3 | . — 3_" -
| (]| Dairy Engineering | > |3 l > ; T
11 Baking and Confectionery , i
L | Techrology 2 I 2 | ..L.Z 2 (2|2

28. Co-curricular Activities

Students are encouraged to take part in co-curricular activities like seminars, cohferences,
symposia, paper writing, attending industry exhibitions, project competitions and related
activities for enhancing their knowledge and networking.

29. Cultural and Literary Activities
Annual cultural festivals are held to showcase the creative talents in students. They are involved
in planning and organizing the activities.

30. Sports and Athletics

Students are encouraged to take partin sports and athletic events regularly. Annual sports meet
will be held to demonstrate sportsmanship and competitive spirit.

> ﬁ/ Approued by the Academic Council at its 32"meeting held on 25 June 2024 Page 12 of 128
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

Course Specifications: Food Processing and Packaging

|Course Title Food Processing and Packaging o
:Cou rse Code FTC501A .
Department | Food Technology

Faculty Faculty of Life and Allied Healt_h Sci;mg -

1. Course Summary

The aim of this course is to learn cutting-edge food processing and foad packaging technologies.
Students will understand the emerging food processing technologies. They will be familiarized
with supercritical fluid extraction, microwave and radio frequency technologies, and hurdle
technology. Students will also learn about advanced food packaging technologies like active and
intelligent packaging, the permeability properties of polymers, and MAP technology and its
importance.

2. Course Size and Credits:

Number of Credits 03+01
Total Hours of Classroom Interaction 45
Number of Iaborat(;ry_Hours 30

Wml;e;)f Semester Weeks e
Department Responsible Food Technology o
Pass Requirement As per the Academic Regulations |
Attendance Requirement As per the AadeE\iERe:gulatians

Teaching, Learning and Assessment
3. Course Outcomes {COs)
After the successful completion of this course, the student will be able to:
CO 1. Explain the emerging technology in food processing like membrane
technology, HPP, Ultrasound, SCFE
CO 2. Descrihe Microwave process, radio frequency, IR drying and Hurdle technology
CO 3. Discuss the advance food packing technologies
Co4. Assess various advance food processing and packaging technologies

4, Course Contents
Unit [:

Emerging technology in food processing-membrane technology, HPP, PEF, Ultra sound.
Supercritical fluid extraction: Concept, property of near critical fluids NCF and extraction
methods. Application of SCFE in food processing.

Unit Il;

Microwave and radio frequency, IR drying: Definition, Advantages, mechanism of heat
generation, inductive heating in food processing and preservation.

%Approvgd by the Academic Council at its 32" meeting held on 25 June 2024 Page 15 of 128
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Unit lI1:

Hurdle technology: Types of preservation techniques and their principles, concept of hurdle
technology and its application.

Unit iV

Active and intelligent packaging systems, Advances in Active packaging techniques and
intelligent packaging techniques.

Unit V:

Permeability properties of polymer packaging, measurement of permeability —water and gases.
Selection criteria of packaging films.

Unit VI

Novel MAP gases, testing novel MAP applications, Novel MAP applications for fresh and
prepared food products. Oxygen and ethylene scavenging technology: concept and its food

applications.
Unit VIi:

Non-migratory biocactive polymers (NMBP) in food packaging, Advantages and limitations

Practical

1. To carry out the dehydration experiment for fruits and vegetables

2. To study microwave blanching of fruits and vegetable and determination of blanching
efficacy

To study Ultra sonication and its effects

Determination of WVTR in different packaging materials

Application of MAP packaging in selected foads

Development of ethylene scavengers for fresh fruits and vegetables
Determination of oxidative changes in packaged foods

Comparative evaluation of flexible and rigid packages for fragile foods

To study textural characteristics of selected fruit/ vegetable under MAP storage
10. Visit to food packaging material manufacturing industry

XN U A W

5. CO-PO PSO Mapping:

e -
Outcomes | po1 | o2 | Po3 | PO4 | POS | POG | PO7 | POB | PSO1 | PSO2 | PS03 | Psoa
il CO-_1 3 2 3 N { i
€02 2 1 2 BRI ' S
| o3 3 1T 712 ) ‘
| coa | | 2| 2 | | | | J_ 2 | 2

‘ 3 ngh Influence, 2: Moderate Influence, 1: Low Influence
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

6. Course Teaching and Learning Methods:
Teaching and Learning Methods Duration in hours Total Duration in Hours

Face to Face Lectures 30
__Demonstrations
1. Demonstration using Videos 02

2. Demonstration using Physical Models
3. Demonstration on & Computer
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory - 30
2. Computer Laboratory
3. Engineering Workshop / Course/Workshop /
Kitchen | 30
4, Clinical Laboratory '
5. Hospital i
6. Model Studio

Others
1. Case Study Presentation

2. Guest Lecture 02
3. Industry / Field Visit 01 05
4, Brain Storming Sessions
5. Group Discussions
6. Discussing Possible Innovations 02
Term Tests, Laboratory Examination/Written Examination, 03
|Presentations -

|Tota! Duration in Hours 75

02

7. Course Assessment

The components and subcompanents of course assessment are presented in the Academic Regulations
documents pertaining to the Programme. The procedure tc determine the final course marks is
also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Outcomes are assessed as illustrated in the following table:

' Focus of Course Learning Outcomes in each
component assessed -
CE - SEE
(50% Weightage) (50% Weightage)
' -' SEE SEE
1 C2
> 3 G | Theory | lab_
50 25 Marks 25 Marks 100 50 Marks
. Marks | _ Marks
€0o-1 v X X v v
COo-2 v N X v v
| CO-3 X v e _ J v
| €0-4 X X v | v v
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The Course Leader assigned to the course, in consuttation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above

template beginning of the semester.
8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No (Curriculum and Capabilities Skills How im_parted during the course

Classroom lectures, Assignments

1. [Knowledge

Classroom lectures, Assignments

2. _\Understanding B |
3. (Critical Skills IClassroom lectures, Assignments
4,  |Analytical Skills IClassroom lectures, Assignments N
5. |Problem Solving Skills -
6. Practical Skills o rLaboratory exercises
7. Group Work - ﬁ.ssignment_/ Class Presentations i
8. Self-Learning Assignme_nt, Examination
9,  Mritten Communication Skills Assignment ' -
10. Verbal Communication Skills Class Presentations
11. |Presentation Skills IClass Presentations
12, .-Behavioral Skills F— B
13. |Information Management :Assignment
14. |Personal Management Assignment, Examination .

Effective management of fearning,

15. |Leadership Skills time management, achieving the
learning outcomes

9. Course Resources
1. References
a. Ahvenainen R. 2001. Novel Food Packaging Technigues. CRC.

Barbosa-Canovas 2002. Novel Food Processing Technologies. CRC.
Gould GW. 2000. New Methods of Food Preservation. CRC
Fellow P, 1988, Food pracessing technology, New York, VCH Ellis Horwood
K.M. Sahay and K.K. singh. 2001. Unit Operations of Agricultural Processing. Vikas
Publishing House Pvt. Ltd., Noida, UP.

f. George D. Saravacos and Athanasios E. Kostaropoulos. 2002. Handbook of Food

Processing Equipment. Springer Science+Business Media, New York, USA

2. Woebsites: https.//www.foodprocessing.com/

® a o0 T
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

3. Magazines and Journals
a. FOOD SCIENCE and TECHNOLOGY-Magazine

b. Journal of Food Science and Technology {AFSTI)

10. Course Organization

Course Code | FTCS501A

| Co_urse Title_ Food Processing and Packaging
Course Leader/s Name IAllotted as per time table
“Phone: | 080 49066666

Course Leader Cantact Details — -
E-mail:  hod.ft.Is@msruas.ac.in

Course Specifications Approval Date | June 2024

Next Course Specifications Review Date | July 2026
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L G __Course Specifications: Food Additives and Preservatives
Course Title | Food Additives and Preservatives
Course Code FTCS502A

Department Food Technology

‘Faculty Faculty of Life and Allied Health Sciences

1. Course Summary
The aim of this course is to intraduce students to different additives and preservatives

used in the food industry. The students will be able to understand the mode of action of
additives and preservatives in food products. They will also be familiar with the regulatory
requirements for food additives. The course will also educate students regarding the
chronic toxicity and health implications of food additives.

2. Course Size and Credits:

Number of Credits 03+01
Total Hours of Classroom Interaction 45
Number of laboratory Hours 30
Number of Semester Weeks 16
. Dep_artmen_t Responsible Food Technology
- Pass Requirement As_per the Academic Regulations
Attendance Requirement As per the Academic Regulations - _:

Teaching, Learning and Assessment
3. Course OQutcomes (COs)

After the successful completion of this course, the student will be able to:

CO 1. Describe the role of food additives and preservatives.
co2. Summarize the properties of food preservatives.

CO 3. Explain toxicology and safety evaluation of food additives.
CO 4. Differentiate intentional and unintentional food additives.
CO s, Discuss about nutritive and non-nutritive sweeteners.

4, Course Contents
Unit-l:

Food Additives: Structure, Chemistry, Function and application of Preservatives, Emulsifying and
Stabilizing agents, Sweeteners, buffering agents, bleaching, maturing agents and starch
modifiers, Food colors, flavors, anti-caking agent, Antioxidants etc.

Unit-Ii:
Food Preservatives: Natural preservation, chemical preservatives, their chemical action on foods

- - - nd .
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and human system, Antioxidants and chelating agents, their role in foods, types of antioxidants
natural and synthetic, chelating agents, their mode of action in foods with examples, salts,
humectants/polyhydric alcohol, firming agent, nutritional and non-nutritional sweeteners;
Production of enzymes, leavening agents, fat substitutes, flavor and taste enhancers in food
processing; Acidity regulators; Emulsifiers.

Unit-lil:

Naturally occurring food additives: Food colors and dyes: Regulatory aspects of dyes, food color
{natural and artificial), pigments and their importance and utilization as food color; processing of
natural and artificial food colorants: nature, properties and functions and mode of action.

Unit-1V:

Safety of food additives: Safety assessment of Food additives: No-observed Effect Level (NOEL
Acceptable daily intake (ADI), Dietary exposure in chronic toxicity and health implications,

Unit-v:

Intentional and unintentional food additives, their toxicology and safety evaluation.

Practical

Market survey of preserved foads

Evaluation of GRAS aspect of food additives

Preservation of coconut shreds using humectants

Preparation of preserved products from fruits using class | preservatives
Preparation of preserved products using class Il preservatives
Shelf life and sensory evaluation of developed products

Market survey of products without added preservatives
Detection of alginates in foods (chocolate, ice cream)

Isolation, identification and estimation of synthetic food colours
lO Visits to food processing and preservation unit (Optional)

=

OO NO VAW N

S. CO-PO PSO Mapping:

Course Progra Tme Outcomes {POs) | Prgi:;’:: (S;:;;I;'c
Qutcomes | b6 ‘ PO2 | PO3  PO4 ‘ POS | POG | PO7 | POB | PSO1 | PSO2 | PSO3 | PSO4
co-1 3 | 3 | 1
= co: " - | et = = L 2_ 3_ = =8 1_—
o3 | | |3 | 1 2 2
s |3 | | 2 | 0 i 3_
Cco-5 3 ‘ . 1 1 3 . 1T
; 3: High iInfluence, 2: Moderate Influence, 1: Low lnﬂuence

e
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6. Course Teaching and Learning Methods:

|5uration_ in hours -"l-‘otal Duration in Hours
30 '

Teaching and Learning Methods

Face to Face Lectures
Demonstrations
" 1. Demonstration using Videos
2. Demonstration using Physical Models
3. Demonstration on a Computer
Numeracy
1. Solving Numerical Problems
Practical Work
1. Course Laboratory
2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen
| 4, Clinical Laboratory

5. Hospital
6. Model Studio

Others .
1. Case Study Presentation |

2. Guest Lecture o2
3. Industry / Field Visit 01
4, Brain Storming Sessions

| 5. Group Discussions

6. Discussing Possible Innovations
Term Tests, Laboratory Examination/Written Examination,

Presentations
'Total Duration in Hours

02

02

30

05

02

75

7. Course Assessment

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course teaming outcomes. In each component or

subcomponent, certain Course Outcomes are assessed as illustrated in the following table:
' Focus of Course Leamning Outcomes in each component

assessed
CE SEE
(50% Weightage) _ [50% Weightage)
| | SEE SEE
SC1 SC2 SC3 Theory Lab
50 Marks 25 Marks 25 Marks | 100 Marks 50 Marks
Co-1 v v X v /
co-2 | v v X v L i -
co-3 | X v v v v o
co-4 | X X v v v
co-5 | x ox J v v
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

The Course Leader assigned to the course, in consuitation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above
template beginning of the semester.

8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

How imparted during the course

IClassrcom lectures, Assignments

Classroom lectures, Assignments

Classroom lectures, Assignments

Classroom lectures, Assignments

Laboratory exercises

Assignment/ Class Presentations

Assignment, Examination

Assignment

IClass Presentations

Class Presentations

Assignment

5 No Curriculum and Capabilities Skills
|

1. |Knowledge

2. |Understanding

3. [Critical Skills

4. Analytical Skills

5. |Pr0blem Solving Skllls

6. |Pract|caf Skills

7. Group Work

8.  [Self-Learning

9. [Written Communication Skills

10. |Verbal Communication Skills

11. [Presentation Skills

12. |Behaviorai Skills

13. [Information Management

14. Personal Management

|
15. |Leadership Skills

Assignment, Examination

Effective management of learning,
time management, achieving the

learning outcormes

9, Course Resources

1. References

a. H. D. Belitz, W. Grosch and P. Schieberle. 2009. Food Chemistry. 4th Edition. Springer-
Verlag, Berlin, Heidelberg.

h. S.N. Mahindru. 2008. Food Additives: Characteristics, Detection and Estimation. Aph
Publishing Corporation, New Delhi.

¢. S.S. Deshpande. 2002. Handbhook of Food Toxicology. Marcel and Dekker AG, Basel,
Switzerland.
Baren, A. F. et al {2001). Food additives, 2nd edition, Marcel Dekker.

e. George, A. B. (1991). Encyclopaedia of food and colour additives, Vol 1ll, CRC Press.

f. Nakai, S. and Modler, H. W. (2000). Food proteins: processing applications, Wiley
Robertson.
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2. Woebsites
https://www.egyankosh.ac.in/bitstream/123456789/12391/1/Unit-10.pdf

3. Magazines and Journals
a. FOOD SCIENCE and TECHNOLOGY-Magazine

10. Course Organization

Course Code | FTC502A

Course Title IFood Additives and Preservatives
Course Leader/s Name Allotted as per time table

— Phene: | 080-49066666

Course Leader Contact Details —
E-mail: | hod.ft.Is@msruas.ac.in

Course Specifications Approval Date June 2024

Next Course Specifications Review Date | July 202¢

*****#******#*****#****;************#*#****************************t*******
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Course Specifications: Biochemistry

|Course Title Biochemistry

iCou rse Code FTCS03A

Department Food Technalogy

Faculty | Faculty of Life and Allied Health Sciences

2. Course Summary

The aim of this course is to introduce students to the basic concepts of biochemistry and its
significance in food science and technology. Students will be taught the basics of
biochemistry, such as macro- and micromelecules and their classification, general reactions,
digestion, absorption, and metabolism. Students will also be taught the importance of
biochemistry in understanding food chemistry, food processing, and product development.
Students will also be carrying out experiments on the quantitative analysis of
carbohydrates, proteins, lipids, enzymes, and vitamins.

2. Course Size and Credits:

Number of Credits | 03+01

Total Hours of Classroom Interaction 3 !‘15

Number of laboratory Hours 30

Number of Semester Weeks T

bepa;'tment Responsible Food Technology .

Pass Requirement iAs per the Academic Regulations
Attendance Requirement As per the Academic Regulations

Teaching, Learning and Assessment
3. Course Qutcomes {COs)

After the successful completion of this course, the student will be able to:

co1. Explain the physice-chemical properties of water, cell structure and functions
of cellular organelles.

co 2. Outline the classification, chemical properties, general reactions, digestion,
absorption and metabolism of carbohydrates, lipids and proteins.

co 3. Summarize hiological functions of vitamins, minerals, nucleic acids and their
application in food processing.

coA4. IHustrate various pathways involved in metabolism of carbohydrates, proteins
and lipids.

CO 5. Analyze and apply suitable method for quantitative analysis of carbohydrates,

proteins, and lipid.

R
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4. Course Contents
Unit-I:

Importance of biochemistry in food science and technology. Water: Physical and chemical
properties of water, Weak interactions in agueous systems, lonization of water and Buffers.

Unit-l:

The Cell Structure and Function: Prokaryotic and Eukaryotic cell, Plant and Animal cell and its
sub cellular organelles- nucleus, endoplasmic reticulum, Golgi apparatus, vacuoles,
mitochondria, chloroplasts, micro bodies, cytoskeleton, cell wall and their functions.

Unit-lll:

Carbohydrates: Introduction, classification: Monosaccharides- stereochemistry, nomenclature,
cyclic forms, general reactions of monosaccharides, Oligosaccharides and polysaccharides,
digestion and absorption. Carbohydrate metabolism: Glycolysis, TCA cycle, Electron transport
and oxidative phosphorylation, Pentose phosphate pathway.

Unit-fV:
Amino acids: introduction, structure- stereochemistry, classification, chemical properties.

Proteins: Importance of proteins in living system, diverse roles of proteins, classification,
properties of proteins, Denaturation of proteins, structural organization of proteins-Primary,
secondary, tertiary and quaternary structures, digestion and absorption. Amino acid
metabolism: Deamination, transamination and decarboxylation of amino acids.

Unit-V:
Lipids: Introduction, classification, Triglycerols, Saturated and unsaturated fats, chemical

properties, oxidation reactions, rancidity, digestion and absorption. Lipid metabolism: B-
Oxidation of fatty acids and energetic.

Unit-vl:

Nucleic acids: RNA and DNA; their biological functions, nucleosides and nucleotides, structure
and functions, Types of RNA, their characteristics and role. Clover leaf structure of t-RNA.

Unit-VII:
Minerals and vitamins: Functions, dictary sources and deficiency disorders.

Practical

Preparation of standard solutions

Estimation of total carbohydrates by Phenal sulphuric acid method
Estimation of starch by Anthrone method

Estimation of total Proteins by Lowry's method

Estimation of total lipids by Bligh and Dyer method

Determination of saponification number and acid value of an oil/fat
Determination of iodine number of an oil/fat

Estimation of Ascorbic acid by titrimetry

® NGOk WwWN e
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9. Determination of organic acid content by titrimetry
10, Separation of aminoc acids by Paper and Thin layer chromatography

11.Estimation of amylase enzymes in food

5. CO-PO PSO Mapping:

| - - Programme S_ecia
Course Programme Qutcomes {POs) Ougt comes (PF; Os)
Outcomes | | '
PO1 | PO2 | PO3 | PO4 | PO5 PO6 | PO7 | PO8 PSO1 | PSO2 | PSO3 | PSO4
€0-1 3 1 1 2
CO-2 1 2 2 1 | 2
€0-3 1 2 1 1 3 2
COo-4 | 2 3 | 1 2
cO-5 1 3 2 . 2 |

3: High Influence, 2: Moderate Influence, 1: Low Influence

6. Course Teaching and Learning Methods:

Teaching and Learning Methods

Duration in hours Total Duration in Hours|

Face to Face Lectures

30

Demonstrations
1. Demonstration using Videos

2. Demonstration using Physical Models
3. Demonstration on @ Computer

Numeracy

1. Solving Numerical Problems |
Practical Work

1. Course Laboratory

30

2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

30

4, Clinical Laboratory

5. Hospital
6. Model Studio

Others

1. Case Study Presentation

2. Guest Lecture

3. Industry / Field Visit

07

4., Brain Storming Sessions

5. Group Discussions

6. Discussing Possible Innovations

Term Tests, Laboratory Examina?on/Writtgn Examin
Presentations

ation,

08

Total Duration in Hours

75
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7. Course Assessment

The components and subcompenents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Qutcomes are assessed as illustrated in the following table:
Focus of Course Learning Qutcomes in each component

assessed o :
CE SEE |
(50% Weightage) | (50% Weightage) |
' SEE SEE
sc1 SC2 SC3 Theory lab
50Marks | 25 Marks 25 Marks | 100 Marks 50 Marks |
CO-2 J X v v | J
co-3 v X N v v
co-4 P N | X v v
cO-5 X ! v x | x| v

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above
template beginning of the semester.

8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S.No |Curriculum and Capabilities Skitls How imparted during the course
Classroom lectures, Assignments

1. |Know|edge

2. (Uhdetstanding Classroom lectures, Assignments

3. [Critical Skills Classroom lectures, Assignments
| 4 Analytical Skills "~ |Classroom lectures, Assignments
| 5. [Problem Solving Skills e -
| 6. Practical Skills Laboratory exercises
7. Group Work - ﬂ-s&gnment/ Class Presentations
8.  [Self-Learning Ass:gnment Examination
9.  |Written Communication Skills |Assignment
10. Nerbal Communication Skills Class Presentations
11. |Presentation Skills IClass Presentations
12. Behavioral Skills |-
pproved by the c Councnl at its 32""meetmg held on 25 June 2024 Page 28 of 128
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Assign_ment

13. Information Management
‘ Assignment, Examination

14. |Personal Management

 |Effective management of learning,
time management, achieving the
learning outcomes

‘ 15. |Leadership Skills

9. Course Resources
1. References
a. David L. Nelson and Michael M. Cox. 2012. Lehninger Principles of Biochemistry, 6" Ed.
Macmillan Learning, NY, USA.
b. Donald Voet and ludith G. Voet. 2011. Biochemistry, 4™ Ed. John Wiley and Sons, Inc.,
NY, USA.
c. Reginald H. Garrett and Charles M. Girsham, 2010, 4" Ed, Brooks/Cole Cengage Learning
2. Magazines and Journals
Biochemistry - Discover Magazine
3. Woebsites
discovermagazine.com/tags/ ?tag=biochemistry

10. Course Organization

| Course Code | FTC503A

Course Title | Biochemistry
Course Leader/s Name  Allotted as per time table

Phone:| 080-49066666

Course Leader Contact Details

' E-mail: hocl.ft.l«Emsruas.ac.in

Course Specifications Approval Date | June 2024

Next Course Specifications Review Date | July 2026
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Course Specifications: Food Microbiofogy
Course Title | Food Microbiology

Course Code FTCS504A

Department Food Technology

Faculty Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is to comprehend various microbiclogical examinations and studies of
different food-borne infections and diseases. The students will be able to understand the
factors affecting microbial growth in foods and microbiological examinations. They will also
learn about food preservation and application. The course will also educate students
regarding quality control and quality assurance iegislation for food safety, and student will
gain knowledge of media preparation, staining, and isolation techniques.

2. Course Size and Credits:

Number of Credits 03+01
| Total Hours of Classroom Interaction 45
Number of laboratory Hours 30
'Number of Semester Weeks 16
_Dep;ment Responsible Food Technology
Pass Requirement As per the Academic Regulations
Attendance Requirement As per the Academic_RegulatiSE __

Teaching, Learning and Assessment
3. Course Outcomes {COs)

After the successful completion of this course, the student will be able to:

Co1. Explain the microbiclogical examination

co 2. Describe the microflora of fresh food and food preservation technologies
CO 3. Discuss quality control/quality assurance legislation for food safety
cO4. Prepare various media for cultivation of microorganisms

cO5. Demonstrate staining, isolation and bacteriological analysis

4. Course Contents
unit- I:

History, scope and importance of food microbiology. Microorganisms and food: Their primary
sources of microarganisms in foods: Airborne bacteria and fungi, Microorganisms in water,
normal flora of skin, nase, throat, and gastrointestinal tract.

\)
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Unit- Il

Factors affecting the survival and growth of microorganisms in food: Intrinsic factors for growth,
Moisture, pH and acidity, Nutrient content, Redox Potential

Unit- I
Microbiological examination- Methods used for detection of pathogens in food such as Rapid

methods, Immunological methods, Fluorescent, antibody, Radioimmunoassay, ELISA, PCR, RT-
PCR, Microchip based techniques.

Unit- IV

Microflara of Fresh Food: Meat, Poultry, Eggs, Fruits and vegetable, Shellfish and Finish, Milk,
Microbial Spoilage of Food, Fresh Foods, Fresh Milk.

Unit-V

Food Preservation and application to different types of preservation: Physical methods—
Drying, freeze, drying cold storage, heat treatments (pasteurization), irradiation (UV, microwave,
ionization),  high pressure processing. Chemical preservatives and Natural antimicrobial
compounds. Biologically based preservation systems

Unit- VI

Food borne infections and diseases: Significance to public health Food hazards and risk factors,
Bacterial, and viral food-borne disorders, Food borne important animal parasites, Mycotoxins,

Bacillus, Campylobacter, Brucella, Staphylococcus, Clostridium, E.coli, Aeromonas, Vibrio
cholerae, Listeria, Mycobacterium, Saimonella, Shigelia

Practical
1. Preparation of common laboratory media and special media for cultivation of microbes.

2. Staining of Bacteria: Gram’s staining, acid -fast, spore, capsule, Motility of bacteria, staining
of yeast and molds.

Microbiological analyses of different foods using conventional methods

Coli forms analysis of milk and water samples

Determination of thermal death characteristics of bacteria

Demanstration of available rapid methods and diagnostic kits used in identification of
microorganisms or their products

7. Visits to food processing unit or any other organization dealing with methods in food

S

microbioclogy.
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5. CO-PO PSC_i Mapping:

Programme Specific
| Course | Programme Outcomes (POs) Outcomes (PSOs)
Qutcomes ' i |
| PO1 | PO2 | PO3 PO4i POS | PO6  PO7 | PO8 | PSO1 | PSO2 PSO3 | PSO4 |
‘ co-1 | 3 1 2 J
CO-2 4‘ 2 2 2 2
o3 | 1 2 2 1 1 |
co-4 2 | 2 | 3 | |
co-5 | 3 | 2 | 2

3: High Influence, 2: Moderate Inﬂuence 1: Low Infiuence

6. Course Teaching and Learning Methods:

Teaching and Learning Methods

Duration in hours

TotaI_Duration in Hours

Face to Face Lectures

30

Demonstratlons

-1 Demonstratlon usmg__Vldeos
2 Demonstratlon using Physical Models
3. Demonstration on a Computer

il i

02

02

Numeracy

1. Solving Numerical Problems

Practical Work
1. Course Laboratory

30

2. Computer Laboratory

3. Engineering Workshop / Caurse/Workshop /
Kitchen

4. Clinical Laboratory

5. Hospital

6. Model Studio

30

i Others

1. Case Study Presentation

2. Guest Lecture

02

3. Industry / Field Visit

01

05

4. Brain Storming Sessions

5. Group Discussions

6. Discussing Possible innovations

02

Presentations

Term Tests, Laboratory Examination/Written Examination,

08

Total Duration in Hours

75

7. Course Assessment

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
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course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Outcomes are assessed as illustrated in the following table:
' Focus of Course Learning Outcomes in each component

L - assessed
CE SEE
‘ (50% Weightage) (50% Weightage)
R
50 Marks | 25 Marks 25 Marks 100 Marks 50 Marks
‘ o1 | v x x | v
. co2 v Y v v v
| CcOo-3 X 1 X v —J . v R
| co4 x |V v v v
‘ Cco-5 X v X v v

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above

template beginning of the sermester.
8. Achieving Course Learning Outcomes

The following skills are directiy or indirectly imparted to the students in the following
teaching and learning methods:

| curriculum and Capabilities
(S. No B How imparted during the course

H

Skills

1. 'I.(nowlezige' o IClassroom lectures, Assignments i
2. IUnderstanding o Classroom lectures, Assignments

3 lditical Skills Classroom lectures, Assignments
4 Analytical Skills Classroom lectures, Assignments
5. [Problem Solving Skills s ]
6 Practical Skills ' Labo_ratory exercises
7. |Group Work - Assignment/ Class Presentations
8. [Self-Learning 3 JA_ssign men_t, Examination
9. [Written Communication Skills Assignment
10. Merbal Communication Skills Class Presentations

11 1PFesenta’c_ion_SEills Class Presentations
12. |Behavioral Skills —
]T3. ihformation Management_ | Assignment
14. |Personal %na&ement Assignment, Examination
% 15 Leadership Skilis Effective management of learning,

Approved byﬂ the Academic Council at its 32™meeting held on 25 june 2024
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| [time management, achieving the
learning outcomes

9. Course Resources
1. References
2. Pelczar, ML and Reid, R.D. {1993) Microbiotogy McGraw Hill Book Company, New York,
5% Edition.
b. Atlas, M. Ronald (1995) Principles of Microbiology, 1% Edition, Mosby-Year Book, Inc,
Missouri, U.S.A.
c. Topley and Wilson’s {1983} Principles Immunity, Edited by Ba S.G.
d. Wilson, A. Miles and M.T. Parkar, Vol. |: General Microbiology and Immunity, II:
Systematic Bacteriology. 7 Edition. Edward Arnold Publisher.
e. Frazier, W.C. {1988) Food Microbioclogy, McGraw Hill Inc. 4" Edition,
2. Magazines and Journals: Joumal of Food Sciences and Technology

3. Websites: https://www.foodprocessing.com/

10. Course Organization

Course Code | FTC504A

CourseTitle = Food Microbiology
Course Leader/s Name Allotted as per time table

| Phone: | 080-49066666

| Course Leader Contact Details .
E-mail: | hod.ft.Is@msruas.ac.in

Course Specifications Approval Date June 2024

Next Course Specifications Review Date | July 2026
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Course Specifications: Food Chemistry

Course Title | Food Chemistry

Course Code FTC505A

Department Food Technology

Faculty Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is to introduce students to the applications of the functional properties of
carbohydrates, proteins, lipids, and vitamins in food product development. Students will also be
taught the chemistry of flavour compounds, food additives, pigments, food colorants, and anti-
nutritional factors. They will also be carrying out experiments on the proximate analysis of food

samples, the smoke paint, and vitamin and mineral estimation.

2. Course Size and Credits:

Number of Credits " 03+01

Total Hours of Classroom Interaction 45
I_Nurﬁ)er of laboratory Hours 30

Number of Semester Weeks 16
| Department Responsible Food Techncllogy

Pass Requirement As per the Academic Regulations
‘_ Attend_ancﬁeqTire;ent As per the Academic Regulations

Teaching, Learning and Assessment
3. Course Outcomes (COs}

After the successful completion of this course, the student will be able to:

CO 1. Describe the nature of food chemistry, its application, and the significance of
moisture cantent and water activity in food preparation.

CO 2. Evaluate the physicochemical and functional characteristics of lipids, proteins,
carbohydrates, vitamins and minerals; their appiication in food processing

c03. Explain the methods for optimization and retention of vitamins, minerals and
natural colors in processed foods

Co 4. Ahalyze proximate components, mineral estimation and anti-nutritional

factors in food samples
4, Course Contents
Unit-I:
% Introduction to Food Chemistry: Nature and Scope of Food Chemistry, Role of Food Chemists
H
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Moisture in foods: role and type of water in foods, Functional properties of water, role of water
in food spoilage, Water activity and sorption isotherm, Molecular mobility and food stability.
Water activity: principles, measurement, control, effects, and related concepts.

Unit-li:

Functional properties of carbohydrates, proteins, and lipids and their applications in food
processing: Carbohydrates: Maillard reaction, caramelization, methods to control non-enzymatic
reactions. Modification of carbohydrates: unmodified and modified starches, modified
cefluloses.

Proteins in foods: Functional praperties of proteins in foods — water and oil binding, foaming,
gelation, emulsification.

Lipids in foods: role and use of lipids /fat, occurrence, fat group classification, physicochemical
aspects of fatty acids in natural foads, hydrolysis, reversion, polymorphism and its application.

Unit-Ill:

Vitamins and minerals: structure and properties, distribution and morphology in foods, changes
during food processing and storage, regulation and control of their loss in foods.

Unit-1V:

Chemistry of food flavor: Definitions of flavor, Flavourmatics / flavoring compounds, Sensory
assessment of flavor, Technology for flaver retention

Unit-V;
Pigments in animals and plants: Heme pigments, Chlorophyll, Carotenoids, flavonoids, and
Betalains- Effect of processing on pigment behaviar, color lasses during thermat processing, and

technology for retention of natural colors of food stuffs. Food colorants: Regulatory aspects —
natural and synthetic permitted food colors. Properties of certified dyes, Use of regulatory dyes.

Unit VI:

Anti-nutritional factors: Qccurrence, effects, and methods of elimination or inactivation-
protease inhibitors; lectins; lathyrogens; phytates; and flatulence factors.

Practical
1. FEstimation of moisture content of foods
Determination of ash content in food sample
Estimation of calcium in food samples
Estimation of iron in food samples
Estimation of ascorbic acid in food samples
Estimation of crude protein by micro Kjeldahl method
Estimation of crude fat by Soxhlet methad
Determination of refractive index and specific gravity of fats and oils
Determination of smoke point and percent fat absorption for different fat and oils
10. Estimation of total tannins in food samples

Lo Nl hs W

9
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5. CO-PO PSO Mapping:

Programme Specific
Course Programme Ou_tcomes (POs) Outcomes {PSOs)
Outcomes | I '
PO1 PO2 | PO3 | PO4 | PO5  PO6 | PO7 | PO8 | PSO1 | PSO2 | PSO3 | PSO4
co-1 3 3 |
CO-2 3 2 _ 1 3 2
€O-3 3 2 1 I 3 2
S - ! |
Co-4 2 3 1 3 3 2
3: High Influence, 2: Moderate Influence, 1: Low Influence

6. Course Teaching and Learning Methods:

Duration in_hours

I Teaching and Learning Methods Total Duration in"Hours

Face to Face Lectures

Demonstrations
1. Demonstration using Videos

2. Demonstration using Physical Models

3. Demaonstration on a2 Computer

02

30

02

~ Numeracy
1. Solving Numerical Problems

Practical Work

" 1. Course Laboratory
2. Computer Laboratory

Kitchen

3. Engineering Workshop /_Course/Workshop/

4. Clinical Laboratory
5. Hospital

6. Model Studio

Others
1. Case Study Presentation

2. Guest Lecture
3. Industry / Field Visit

02

4. Brain Storming Sessions

01

30

8. Group Discussions

6. Discussing Possible Innovations

Term Tests, Laboratory Examination/Written Examination,

Presentations

02

05

Total Duration in Hours

7. Course Assessment

08

75

The components and subcomponents of course assessment are presented in the Academic

. R

&
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The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Outcames are assessed as illustrated in the following table:

Focus of Course Learning Outcomes in each component

- assessed _ o
¢ CE SEE
(50% Weightage) | (50% Weightage)
i scl SC2 ‘ SC3 | T::jw | ) f::
50 Marks 25 Marks 25 Marks | 100 Marks 50 Marks
co-1 v : X o X | v | v
€o-2 V. v v ¢ |
co-3 x | v v Y
co-4 x v | v y v |

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above
template beginning of the semester.

8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods;

i S.No Curriculum and Capabilities Skills How imparted during the course

1. Knowledge Classroom lectures, Assignments

2. |Understanding Classroom lectures, Assignments

3. 'fCr'rticaI Skills Classroom lectures, Assignments

4. }‘Analyticai Skills Classroom lectures, Assignments

5. Problem Solving Skills e

6.  |Practical Skills Laboratory exercises

7.  |Group Work f.Assignment/ Class Presentations

8. Self-Learning Assignment, Examination

9.  Written Communication Skills Assignment

10. Verbal Communication Skills 'Class Presentations

11. |Presentation Skills IClass Presentations

12. |Behavioral Skills —_— ’

13. |Information Management Assignment

14. |Personal Management Assignment, Examination

- . |

15. |Leadership Skills Effective management ?f I.eammg, |
time management, achieving the |
learning outcomes _
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9, Course Resources

1. References
a. DeMan, J.M, 1980, Principles of Food Chemistry, NewYork, AVI
b. Fennema, Owen R, 1996, Food Chemistry, New York, Marcell Dekke
¢. H.-D. Belitz, W. Grosch and P. Schieberle. 2009. Food Chemisry, 4 Ed. Springer-Verlag
Berlin Heidelberg
d. David L. Nelson and Michael M. Cox. 2012. Lehninger Principles of Biochemistry, 6th Ed.
Macmillan Learning, NY, USA.
e. Lubert Strayer, 2000, Biochemistry, New York, WH. Freeman and cc
f.  Donald Voet and Judith G. Voet. 2011. Biochemistry, 4th Ed. John Wiley and Sons, Inc.,
NY, USA.
g. Reginald H. Garrett and Charles M. Girsham, 2010, 4th Ed, Brooks/Cole Cengage
Learning
2. Websites
a. http:// discovermagazine.com/tags/ ?tag=biochemistry
b. hitps://swayam.gov.in/NPTEL
¢. https://www.foodprocessing.com/
3. Magazines and Journals
a. FOOD SCIENCE and TECHNOLOGY-Magazine

b. Journal of Food Science and Technology (AFSTI)

10. Course Organization

_ Course Code | FTCS05A

CourseTitle | Food Chemistry
Course Leader/s Name Allotted as per time table

Phone:  080-49066666

Course Leader Contact Details :
E-mail:  hod.ft.ls@msruas.ac.in

Course Specifications Approval Date June 2024

Next Course Specifications Review Date | July 2026
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Course Specifications: Enzymes in Food Processing

ICourse Title Enzymes in Food Processing

Course Code | FTC506A

Department | Food Technology

Faculty Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is ta introduce students to various enzymes and their applications in the
food industry. Students will be taught the applications of enzymes in milk production, the
beverage industry, the baking industry, and fat and oil processing. They will also be taught the
commercialization of enzyme processes, types of reactions, sources of enzymes, and legal and
safety implications.

2. Course Size and Credits:

Number of Credits 03
Total Hours of Classroom Interaction 45 -

" Number of laboratory Hours 0

' Number of Semester Weeks 16
Department Responsible Food Technology o
Pass Requirement As per the Academic_Regulations
Attendance Requirement | As perae Academic Regulations

Teaching, Learmming and Assessment

3. Course Qutcomes (COs)

After the successful completion of this course, the student will be able to:

Co1. Explain enzyme classification, properties, kinetics and characterization of
enzymes

CO 2. Describe various sources of enzymes and commercialization of enzyme
processes used in food industry

CcOo 3. Discuss and decide appropriate application of enzymes in milk production,

beverage, baking, jam preparations, oil and fat processing.
4. Course Contents
Unit-l:
Enzymes: Introduction, classification, properties, characterization. Enzyme kinetics - factors
affecting the enzymatic activity, enzyme concentration, substrate concentration, environment

conditions and enzyme immobilization. Enzymes in food industry: commercialization of enzyme
&/ %:1 processes, alternative method to use the enzymes, types of reaction Sources of enzymes, legal
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and safety implications.
Unit-I:

Enzymes in milk production: Enzymes in milk preservation, lactose hydrolysis, Use of enzymes
for determining milk quality enzymes in cheese manufacturing. Endogenous microbial enzymes,
exogenous enzymes, Coagulant technology, enzymes in cheese preservation.

Unit-ll:

Enzymes in beverage: Application of enzymes in tea and cocoa processing .Application of
enzymes in alcoholic beverages as beer, whisky, wine and ciders. Role of the enzymes in fruit
juice production, enzymatic clarification of apple and guava juices, factors affecting the clarity of

fruit juices.
Unit-1V:

Enzymes in baking industry: Introduction, Enzymes for baking industry. Use of the proteinases,
lipases and pentosans in baking industry, Starch degrading enzymes: sources, analysis and
application of starch degrading enzymes.

Unit-V:

Hemicellulase: sources, analysis and application Enzymes in the processing of fats and oils:
specificity, stability and application of lipases and related enzymes. Role of enzymes in hydrolysis
of triglycerides, inter esterification and randomisation.

5. CO-PO PSO Mapping:

3: High Influence, 2: Moderate Influence, 1: Low Influence

| oﬁtocl:::,: s Programme Outcomes (POs) | ‘ P:;ﬁ:;n;: z;;%:;f)ic |
|PO1| PO2 | PO3 | PO4| POS | PO | PO7 | POS | PSO1 | PSO2 | PSO3 | PSOA
co-1 3 | 1 1 | 3 | 2 |
co2 | 13 2] - 3
co-3 3 | 2 | | 2 1

6. Course Teaching and Learning Methads:

Teaching and Learning Methods -

|Duration in hours |

Total Duration in

| Hours
" Face to Face Lectures 30 —

Demonstrations a

1. Demonstration using Videos 03

2. Demonstration using Physical Models 03

3. Demeonstration on a Computer
Numeracy N -
1. Solving Numerical Problems |
Practical Wark B R
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| 1. Course Laboratory
2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

| 4. Clinical Laboratory
5. Hospital
6. Model Studio
Others
1. Case Study Presentation ' 02
2. Guest Lecture - 02
3. Industry / Field Visit 07
4. Brain Storming Sessions
5. Group Discussions 02
6. Discussing Possible Innovations 01
Term Test and Written Examination ) | 05

'i'otal Duration in Hours 45

7. Course Assessment

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course OQutcomes are assessed as illustrated in the following table:

Focus of Course Learning Outcomes in each
component assessed

CE _ SEE
(50% Weightage) (50% Weightage) |
SEE |
>t 52 . G Theory
50 25
| Marks Marks 25 Marks 100 Marks
co-1 v X . v,
cO-2 X N | v v
co-3 v Y x y |

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above
template beginning of the semester.

5 ©
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8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S. ﬂ_o __ﬁrriculum and Capabilities Skills How imparted during the course
1.  Knowledge Classroom lectures, Assignments
2 Understanding Classroom lectures, Assignments
3. Critical Skills ~ |classroom lectures, Assignments
a4 :Anaiytical Skills Classroom lectures, Assignments
5.  Problem Solving Skills o F—
6 |Pract|ca| Skills e -
7. Group Work Assignment/ Class Presentations
8. [self-Learning ﬁssignment Examination
9. |Written Communication Skills |Assignment
10 Verbal Communication Skills Class Presentations
11. Presentation Skills Class Presentations
12. [Behavioral Skills —

13. [Information Management IAssignment

14. |Personal Management

|Assignment, Examination

|Effective management of learning,
15. |Leadership Skills time management, achieving the
learning outcomes

9. Course Resources

1. References
a. Flickinger MC and Drew SW. 1999. Encyclopediz of Bioprocess Technology. A Wiley- Inter
Science Publ.
b. Kruger IE. et al. 1987. Enzymes and their Role in Cereal Technology. American Association
of Cereal Chemists Inc.
¢. Nagodawithana T and Reed G. 1993. Enzymes in Foad Processing. Academic Press.
d. Tucker GA and Woods LFJ. 1991. Enzymes in Food Processing.
e. Whitehurst R and Law B. 2002. Enzymes in Food Technology. Blackwell Publication
2. Magazines and lournals
a. FOOD SCIENCE and TECHNOLOGY-Magazine
b. Journal of Food Science and Technology (AFSTI)
3. Websites
a. https://khni.kerry com/news/articles/enzymes-in-food-and-nutrition/
b. httos://www.fssai.zov.in/upload/advisories/2021/07/60ec3e1719321Direction Processin

£ Aids 12 07 2021.pdf
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4, Other Electronic Resources
https://iubmb.gmul.ac.uk/enzyme/
10. Course Organization

l Course Code | FTC506A

|. Course Title | Enzymes in Food Processing
| Course Leader/s Name | Allotted as per time table
| Phone:"] 080-49066666

Course Leader Contact Details

| E-mail: | hod.ft.ls@msruas.ac.in

Course Specifications Approval Date June 2024

Next Course Specifications Review Date | July 2026
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Course Specifications: Nutraceuticals and Functional Foods

Course Title ‘ Nutraceuticals and Functional Foods

ourse Code FTCS507A

Department Food Technology

‘Faculty ‘ Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is to familiarize students with the role of nutraceuticals and functional
foods in health and disease and their importance in the food processing industry. Students will
be enabled to understand the concept of nutraceuticais, functicnal foods, and their
classifications. They will be trained to formuiate functional foods for different disease
conditions. Students will be educated regarding adverse effects, toxicity, labelling, and
marketing issues associated with nutraceuticals and functional foods.

2. Course Slze and Credits:

Number of Credlts 03+01

Total Hours of Classroom Interaction | 45

Number of laboratory Hours 30

Number of Semester Weeks | 16
-Department Responsible Food Tech nology
| Pass Requirement As per the Academlc Regulatlons
| Attendance Requirement As per the Academic Regulations

Teaching, Learning and Assessment

3. Course Outcomes {COs)
After the successful completion of this course, the student will be able to:

CO-1. Describe the role of nutraceuticals and functional foods in health and disease.

C0O-2. Describe the manufacturing, clinical testing and adverse effects of nutraceuticals

and functional foods.
CO-3. Explain the role of probiotics, prebiotics, antioxidants and dietary fibre in human

health.
CO-4. Formulate functional foods and perform sensory evaluations of formulated
products.
oved ﬁ:eaﬁﬂademlc Councwl at its 32" meeting held on 25 June 2024 Page 46 of 128
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4. Course Contents
Unit-!:

Nutraceuticals and functiona! Foods —Definition, concept, history and market; Evolution of
nutraceuticals and functional foods market. Classification of nutraceuticals and functional foods.

and disorders.

Unit-Il:

Angiogenesis: Concept of angiogenesis and the role of nutraceuticals/functional foods.

Unit-I1l:

Role of functional food and nutraceuticals in health and disease: Polyphenois, Flavonoids,

catechins, tannins, Phytoesterogens, Glucosinolates, Organo Sulphur, Phytates, Protease and
their roie in health and disease,

Unit-1v:
Manufacturing aspects of nutraceuticals: lycopene, isoflavonoids, glucasamine, phytosterols.
Unit-v;

Prebiotics, probiotics and Synbiotics: their health benefits, selection criteria, types and food
formulations

Unit Vi:
Antioxidants, dietary fiber and their health benefits
Unit VI

Clinical testing of nutraceuticals and health toods, adverse effects and toxicity of nutraceuticals.
Formulation of functional foods containing nutraceuticals -stability, analytical, labelling and
marketing issues.

Practical

Market survey of existing heatth foods

Development of protein enriched biscuits as 3 functional food
Production of functional food for diabetic patient

Production of flavonoid rich food product

Development of labels for health foods

Preparation of symbiotic yoghurt/ dahi and its sensory evaluation
Determination of antioxidants by DPPH method

Production of carotenoids from pumpkin powder

Production of ginger and turmeric oleoresins used in food products
10. Visit to Functional food/ Nutraceuticals manufacturing industry

LCENDU S W e
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5. CO-PO PSO Mapping:

| | -
Course
Outcomes |

Programme Specific |

_ Outcomes (PS0Os) |
PO1 || PO2 | PO3 | Po4} PO5 | POS || PO7 I| PO8 | PsO1 | PSOZ( PSO3 | Pso4 |
[ ' 1

Programme Outcomes {POs)

|
| o 3 [ J ] (1}2 2 | | |

| i J
o [5[ | T 5] 1 .
00 [ 2] | | ] A
CO-4 | || 3 | || |: Il |I 1 ll 2 .| 3 { 2
3: High Influence, 2: Moderate Influence, 1: Low Influence }

5. Course Teaching and Learning Methods:

Teaching and Learning Methods IDurationin hours  [Total Duration in HOE!
Face to Face Lectures ' 30
Demonstrations

1. Demanstration using Videos | 02
2. Demonstration using Physical Models | 02
| 3. Demonstration on a Computer
| Numeracy _‘ |
| 1. Solving Numerical Problems | |
| Practical Work | r
1. Course Laboratory | 30 _{
2. Computer Laboratory || [
[ 3. Engineering Workshop / Course/Workshop / —I
. Kitchen 30
4. Clinical Laboratory |
5. Hospital
6. Model Studio J
Others [
| 1. Case Study Presentation |
| 2. Guest Lecture 02
3. Industry / Field Visit | 01 :l 05 ’
4. Brain Storming Sessions [
| 5. Group Discussions | ]
.|6‘ Discussing Possible Innovations 02
[I_‘erm Tests, Laboratory Examination/Written Examination, Presentations 08
[Tota! Duration in Hours 75

7. Course Assessment

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each cornponent or
subcomponent, certain Course Outcomes are assessed as illustrated in the following table.
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Programme Structure and Course Details of M.Sc. in Foad Science and Technology 2024-2026

[ _Focﬁf Course Learning OutcomemeacnomponeF |
I_ o assessed o
| J - CE | SEE ]
- — (50%Weightage) | (50% Weightage) |
| T sa | sc2 T sa SEE SEE |
i {Midterm) {Innovative + Lab | (Written | {Theory) {Laboratory) |
| | | assignment) | Assignment) | |
o ] | 1 |
| | SOmarks | 25 | | 200
_ marks | 25 marks marks | 50 marks
| co1 | v | X | v v |
| co-2 | v | v |' v v
i CO-3 | X | X | v | v _} v |
| coa | X | v v v o v

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above
template beginning of the semester.

8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

:No__| Curriculum and Capabiities Skils | How imparted during the course |
Lo | Knowledge |Classroom lectures, Assignments |
|_ 2 | Understanding 'Classroom lectures, Assignme_nts .
E) |' Critical Skills ) Classroom lectures, Assignments |
I 4. ' Analytical Skills Il.’:!a;room lectures, Assig_nments o _I{
s, _lhrobiem Solving Skills I|—----—- I|
6 | Practical Skills |Laboratory exercises |
7. i Group Work iAssignment/ Class Presentations il
8 —|7Self-Learning |Assignment, Examination |
9 | Written Communication Skills ]IAssignment _ _ll
B 10. | Verbal Communication Skills ICIBSS Presentations _{'
11. | Presentation Skills (Class Presentations -
| 12, |' Information Management l'vAssignment _h1

| 13. ' Leadershi_pskills_ IEffective man@ment of laninﬁme
| management, achieving the leaming
| outcormes. |

8. Course Resources
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

1. References

b. Shij. (Ed.). 2006. Functional Food Ingredients and Nutraceuticals: Processing
Technologies. Cr¢ Press.

publishing limited. New Delhi

2. Magazines and Journals

4. FOOD SCIENCE and TECHNOLOGY«Magazine

b. Current Nutraceuticals

C. Journal of Nutraceuticais, Functional ang Medical Foods
3. Websites

a. http: www.nutraceuticalinstitute.com
b. http: :;.'w_ww.rut@csuicaﬁzifi_amom

C. hit 'S/ swayam,zov.in/ NPTEL

10. Course Organization

- Course Code | FTCS07A 7
| C:ur_s;'iae |NLEra_ceutica!s_ar¥j F_ungtia{al_F;oa_ o |
_'_q______L___'_ e == s _'_“_“__f—______u_'__h_ ____h_w

| Course Leade'r/s Name | Allotted as per time table |
o e | Phone: [ 080-a0066666 Bl
| Course Leader Contact Details -t — e ]
| J E-ma!il:I hod.ft.ls@msruas.ac.m |
e ——— e e e ——— — —\_1

Il Course Specifications Approval Date [ June 2024 |

|[ Next Course Specifications Review Date | July 2026 |

|
— -— —_— |

*************************#***********************************************
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Course Specifications: Food Quality and Sensory Analysis

i
Course Title Food Quality and Sensory Analysis

‘Course Code FTC508A

Department | Food Technology

Faculty | Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is to introduce students to attributes of quality and their analysis
methods. Students are introduced to organoleptic properties such as appearance, flavor, color,
texture, and their significance in assessing or measuring the guality of food products. Students
will also be introduced to modern analytical equipment used for food guality testing.

2. Course Size and Credits:

Number of Credits 03+01

| Total Hours of Classroom Interaction | 45
Number of laboratory Hours 30

| I:lumber of Semester Weeks 16 -
Department Responsible Food Technology
Pass Requirement As per the Academic Regulations
Attendance Re_quirement As per the Academic Regulations

Teaching, Learning and Assessment

3. Course Outcomes {COs)

After the successful completion of this course, the student will be able to:

CcO-1. Explain the organoleptic properties of food products..

CO-2. Describe the sensory evaluation methods used to assess the quality of food
products.

€O-3. Discuss the significance of quality testing methods and the advanced equipment
employed.

co-4. Assess the quality of food products based on their physical attributes, taste, odor,

color, and texture.
CO-5. Apply sensory evaluation methods and analytical tools to various food products.

)2

’

Fi
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Programme Structure and Course Details of M.Sc¢. in Food Science and Technology 2024-2026

4. Course Contents
Unit-l:

Introduction: Importance of food quality, Definition of quality, Quality specifications and quality
attributes of different foods. Aspects of food quality: Introduction to organoleptic properties-
Appearance, colour, taste, flavor, textural factors and additional quality factors, Introduction to

sensory evaluatian- Types
Unit-ll:

Appearance -Size, shape, Texture- gloss, consistency. Colour - introduction to natural and
synthetic colours, functions of colour in foods, Optical aspect of colour, perception of colour,
objective evaluation, colour measurement using different systems- Munsell colour system, CIE
colour system, qualitative and quantitative analysis of colour, reflectance spectrophotometry

and Colorimetry
Unit-lll:

Texture —Introduction, Definition and classification of texture profile , Subjective evaluation,
phases of oral processing, Objective analysis, rheological methods of texture measurement
including rheological models , Measurement of texture in various food groups viz. cereals, dairy,
fruits and vegetables, meat and meat products

Unit-1V:
Taste- Introduction, organs involved in taste perception- tongue, papillag, taste buds, salivary
glands, mechanism of taste perception , chemicals responsible for sweet, salt, sour, and bitter

taste their structure and chemical dimensions, Factors affecting taste quality, reaction time and
factors affecting it, absolute and recognition threskold, taste abnormalities.

Unit-V:

Olfactory — Introduction and definition, anatomy of nose, mechanism of cdour perception,
Prerequisites for odour perception, odour classification, chemical specificity of odour.
Measurement of odour using different techniques — primitive, double tube olfactometer,
Elseberg techniques, Wenzel's olfactometer, sniffing, merits and demerits of each methods,
olfactory abnormalities. Food Adulterants and Food contaminants {(Physical, chemical and
microbiological).

Unit-VI:

Intreduction to modem analytical equipment used for food quality testing: Scanning Electron
Microscopy, Gas Chromatography-Mass Spectrometry, High Performance Liquid
Chromatography, Column chromatography, Thin layer Chromatography, spectrophotometer and
electrophoresis, Microbiological methods, ELISA,

Practical
1. Training of sensory panel for flavor perception
2. To perform sensitivity tests for four basic tastes >
3. Sensory evaluation of milk and detection of flavor defects in milk

N\
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

Sensory evaluation of biscuit samples for textural properties

Quality evaluation of product for physical attributes

Textural evaluation of various food products using texture-meter

Simple tests for detection of common adulterants- formaldehyde, starch, cane sugar,

hydrogen peroxide, sodium bicarbonate in milk.

8. Extraction of pigments from various fruits and vegetables and influence of heating time
and pH

9. Colour estimation by Tintometer

10. Analysis of pesticide residues in fruits and vegetable using GCMS dnd HPLC

No vk

5. CO-PO PSO Mapping:

Programme Spec?ﬁc

W

Approved by

OE:)CL:Jrsmees - Progranllme Outcomes (POs) | Outcomes (PS0s)
PO1 PO2 PO3 PO4 | POS| PO6 PO7 POS | PSO1 | PSO2  PSO3 | PSO4
co-1 5| 1| | 1 2 2
€o-2 2 | 2 [ 2 | 3
o3 3 | 2 1 2 | 1
co-a | 3 1 1| 2 1 | 2 |1
co-5 31 2 2

3: High Influence, 2: Moderate Influence, 1: Low Influence

6. Course Teaching and Learning Methods:

Teaching and Learning Methods

Face to Face Lectures

Duration in hours

Total Duration in
Hours

32

Demonstrations

1. Demonstration using Videos

" Numeracy

2. Demonstration using Physical Models |
3. Demonstration on a Computer

02

1. Solving Numerical Problems

Practical Work

1. Course Laboratory

2. Computer Laboratory

Kitchen

30

3. Engineering Workshop / Cour‘se/WcmGhop/

4, Clinical Laboratory

| 5. Hospital

30

6. Model Studio
. Others -

| 1. Case Study Presentation

2. Guest Lecture

01

3. Industry / Field Visit

il

4. Brain Storming Sessions
e Academic Council at its 32™meeting held on 25 June 2024
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5. Group Discussions 02 |
l_.Discus.sing Possible_lnngvations '
Term Tests, Laboratory Examination/Written Examination, Presentations 05
Total Duration in Hours - 75

7. Course Assessment

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Outcomes are assessed as illustrated in the following table:

Focus of Course Learning Outcomes in each component

- assessed - B
CE ' SEE
! {50% Weightage) | (50% Weightage)
| sC1 SC2 SC3 SEE SEE
{Midterm) {Innovative + Lab {Written (Theory) | (Laboratory)
assignment) Assignment)
100
50 marks 25 maiks 25 marks marks 50 Erks
CO-1 v X X N4 X
CO-2 v X v v v
Co-3 v X v v v
c0-4 X v X v v
co-5 | x v X X v |

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above

template beginning of the semester.

8. Achieving Course Learning Qutcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S. No Curriculum and Ca_pallilities Skills How imparted during the courE 3
1 Knowledge Classroom lectures, Assignments
2. | Under_standing Classroom lectures, Assignments
3. Criticg Skills Classroom lectures, Assignments
4, Analyticat Skills Classroom lectures, Assignments
g, Practical Skills Laboratory exercises
%ppr_q\red by the Academic Council at its 32"meeting held on 25 June 2024 Page 54 of 128
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Programme Structure and Course Details of M.S¢. in Food Science and Technology 2024-2026

6. Group Work Assignment/ Class Presentations

7. Self-Learning Assignment, Examination

8. : Written Communication Skills |Assignment

9. Verbal Communication Skills Class Presentations

10. Presentation Skills (Class Presentations

11. Information Management \Assignment

12. | Personal Management Assignment, Exarnination

13. | teadership Skills Effective management of learning, time
management, achieving the leaming
outcomes B B

9. Course Resources

1. References
a. ManoranjanKalia, 2010, Food quality management, Agrotech publishing academy Udaipur
G. Woodman., Food Analysis, Axis book
b. InteazAlli. 2004. Food Quality Assurance: Principles and Practices. CRC Press, Boca Raton,
FL, USA.
¢. Meilgard, 1999, Sensory evaluation Techniques, USA, CRC Press LLC
Yeshajahu Pomeranz and Clifton E. Meloan, 2002, Food Analysis and Theory and Practice,
New Delhi, CBS Publisher and Distributors
e. R.E. Hester and R.M. Harrison. 2001. Food Safety and Food Quality. Royal Society of
Chemistry, Cambridge, UK.
2. Magazines and Journals
a. https://www.foodqualityandsafety.com/
3. Websites
https://issai.gov.infcms/product-standards.php
4, Other Electronic Resource
hitps://eatrightindia.gov.in/

10. Course Organization
Course Code | FTC508A

-Course Title | Food Quality and Sensory Analysis

Course Leader/s Name Allotted as per time table

Phone; 080-49066666

Course Leader Contact Details
E-mail: | hod.ft.ls@msruas.ac.in

Course Specifications Approval Date June 2024

Next Course Specifications Review Date | July 2026

**;**********************lk#!t*##**#*****************************************
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Course Specifications: Food Production and Operations Management

Course Title Food Production and Operations Management

Course Code FTC509A

Department | Food Technology

Faculty Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is to equip students with knowledge and understanding of operations
management relating to the design, planning, control, and production of food products. This
course in operations management covers key concepts and theories of operations, pracess, and
project management. It is designed to introduce students to the challenges faced by
organizations, from the arder to the delivery of goeds and/or services. Students are also to be

enabled to address these challenges.

2. Course Size and Credits:
| Number of Credits 03

Total Hours of Classroom Interaction | 45

Number of laboratory Hours 0
| Number of Semester Weeks 16 B
| Department Responsible Foad Technology
_P_ass_Requirement o As per the Academic Regula_tions
Attendance Requirement - As per the Academic Regulations

Teaching, Learning and Assessment

3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Demonstrate knowledge and understanding of the principles and concepts
of operations management and ccre operations techniques.

CO-2. Critically analyze and evaluate the advantages and disadvantages of different
techniques and approaches to operations management.

CO-3. Evaluate operations strategy, supply network design, and process redesign.

CO-4. Apply technigues and approaches to operations management to solve
practical operations management problems.

»
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4. Course Cantents
Unit-l;

An overview of Operations Management: Operations Management: Introduction and Overview,
Historical Evolution - Changes and Challenges. Concept of Production, Production System,
Classification of Production System. Objectives and Scope of Operations Management.
Productivity, Factors Affecting Productivity.

Unit-li:

Operations Strategy: Strategic Role of Operations, Strategic Planning. Product Strategy and
integrated product development, Process Strategy. Characteristics of decision and decision
methodology. Capacity Planning Decisions. Facilities Location Strategies.

Unit-llIk:

Praduct Design and Process Selection: Product design. Process design. Process technology and
its choices. Plant Layout, Classification of layout. Job design and work organization.

Unit-1V:

Planning and managing operations: Demand Forecasting. Value chain and Supply chain
Management. Purchasing, vendor selection and material management, Inventory Management
and Just-in-Time Systems. Materials Requirement, Planning and ERP Scheduling, sequencing and
dispatching. Project planning and control.

Unit-V:

Managing Quality: What is quality and why is it so important?. Statistical process control (SPC),
Measuring and improving performances, Failure detection and analysis. Total Quality
management, Value analysis and Value Engineering.

5. CO-PO PSO Mapping:

Course | Programme Outcomes {POs) ‘ Programme Specific
Outcomes , ) : | | _ . Outcomes (P5Q0s)
PO1 | PO2  PO3 | PO4 PO5 PO6 PO7 | POS | PSO1 | PSO2  PSO3 | PSO4
co-1 3 1 1 | 3
CO-2 | 3 2 2 |
co-3 3| 2| | 1 2 1
Co-4 [ 3 | 2 2 3

3: High Influence, 2: Moderate Influence, 1: Low Influence

6. Course Teaching and Learning Methods:

| Teaching and Learning Methods Duration inhours | Total Durationin |
- . | Hours
Face to Face Lectures - i 28
| Demonstrations 03
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Programme Structure and Course Details of M.S¢. in Food Science and Technology 2024-2026

1. Demonstration using Videos

03

2. Demonstration using Physical Models

3. Demonstration on' a Computer

| Numeracy

1. Solving Numerical Problems

Practical Work

1. Course Laboratory
2. Computer Laboratory

3, Engineering Workshop / Coars_e/Worksh_op /1

Kitchen

4. Clinical Laboratory

5. Hospital

6. Model Studio

Others

1. Case Study Presentation

02

2. GQuest Lecture

02

3. Industry / Field Visit

4. Brain Storming Sessions

5. Group Discussions

05

6. Discussing Possible Innovations

Term Test and Written Examination

05

Tota[ Duration in Hours

7. Course Assessment

a5

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Regulations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Outcomes are assessed as illustrated in the following table:

Focus of Course Learning Outcomes in each component - T
assessed
CE SEE
{50% Weightage) {50% Weightage)
SC1 sc2 SC3 Theory
50 Marks 25 Marks 25 Marks 100 Marks
Co-1 v X N v
|| <02 X v v v
CO-3 N v X v
CO'4 | J ! ‘/ X \/

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above

template beginning of the semester.

uli
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Programme Structure and Course Details of M.Sc. in Food Science and Technology 2024-2026

8. Achieving Course Learning Outcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

S. No
1.

| Curriculum and Capabilitie? skills

_How imparted during the course

| Knowledge

Classroom lectures, Assignments

2. ' Understanding Classroom lectures, Assignments
3. Critical Skills IClassroom lectures, Assignments
4, Analytical Skills Class;ormectur_es, Assignrr{ent;
5. | Problem Solving Skills ————
6. Group Work Assignment/ Class Presentations -
7. Self-Learning \Assignment, Examination
8. Written Communication Skills Assignment N
9. Verbal Communication Skills Class Presentations
10. | Presentation Skills - Class Presentations I
11. Behavioral Skills ~ feeeemes o |
:_12._ _Informa_tion Management ) .Assignment _
13. Personal Management IAssignment, Examination

14. Leadership Skilts

Effective management of learning, time
management, achieving the learning
outcomes

9. Course Resaurces
1. References
a.

Chary SN {2004), Production and Operations Management, Tata Mc Graw Hill il Edlition.
b. Anil Kumar, S and Suresh, N (2009), Operations Management, New Age International (P} Ltd.,

Publishers, New Delhi

Parvinder Bali (2014), Food Production Operations, Oxford University Press, Il Edition,
d. Joseph G. Monks{1997), Operations Management Theory and Problems, Mc. Graw Hill (il
Edition Nigel Slack and Alistair Brandon-Jones (2019) Operations Management, Pearson

Education Ltd., Essex, UK

Bizmanulz (2008}, 1ISO 22000 Standard Procedures for Food Safety Management Systems

Magazines and Journals

a. FOOD SCIENCE and TECHNOLOGY-Magazine

b. lournal of Food Science and Technology (AFSTI)

3. Websites:
https://www.startus-insights.com/innovators-guide/food-operations-management-startups/
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4. Other Electronic Resources
https://www.fssai.gov.in/upload/uploadfiles/files/l -and-R%200per%20content_merged.pdf

10. Course Organization

| Course Code | FTCS09A

‘Course Title @ Food Production and Operations Management

Course Leader)s Name Allotted as per time table

- Phone: | 080-49066666
Course Leader Contact Details ——
E-mail: | hod.ft.ls@msruas.ac.in

Course Specifications Approval Date lune 2024

Next Course Specifications Review Date  July 2026
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Course Specifications: Advances in Fermentation Technology

Course Title Advances in Fermentation Technology

Course Code | FTC510A

Department | Food Technology

Faculty Faculty of Life and Allied Health Sciences

1. Course Summary

The aim of this course is to enable the students with knowledge of basic fermentation
technology and processing of fermented foods and beverages. The students will be able to
understand the fermentation technology and types of fermentation. They will also be
familiarized with preparation of fermented food products. The course will also educate students

with advance technology of micrabiology.

2. Course Size and Credits:

| Number of Credits 03+01
Total Hours of Classroom Interaction | 45 R ]
Number of laboratory Hours 370 R
Number of Semester Weeks 16
Department Responsible Food Technology
Pass Requirement - . As per the Academic Regulations
Attendance Requirement As per the Academic Regulations

Teaching, Learning and Assessment
3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Explain the types of fermentation.
CO-2. Discuss mushrooms-cultivation and preservation.
CO-3. Prepare and demonstrate the various fermented food products.

co-4. Describe the advance technologies in microbiology.

4, Course Contents

Unit- )

Introduction to Fermentation- historical development; fermented food products of Indis;

worldwide fermented food products; classification of fermented food products. Basic principles
pproved by thg,AcadeErpgc?Council at its 32"'meeting held on 25 June 2024 Page 61 of 128
= 'III ! * ?l‘i!i
Facul _fﬁﬂéﬂe & Altied Health Sciences
M.S. RA'LH‘- AH UNIVERSITY OF APPLIED SCIENCES

DIAAMM AL AArun™ c“wis mem s



— —
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involved in fermentation; types of fermentation; starter culture; preparation and maintenance
of bacterial, yeast and mold cultures for food fermentations.

Unit- 1)

Fermented Milk Praoducts- Processing, manufacture, storage and packaging of acidophilus milk,
cultured butter-milk and other fermented milk; bic-chemical changes occurring during
manufacture of fermented milks; factors affecting these changes and effects of these changes
on the quality of finished products.

Unit- Il

Fermented Vegetables Products- Technological aspects of pickled vegetables, sauerkraut,
cucumbers; mushrooms-cultivation and preservation.

Unit- IV

Fermented cereal and Pulse Products- Fermented soy sauce; soy sauce manufacturing methods;
miso fermentation- raw materials and microorganism for fermentation; comparison of
Indigenous and modern processing; spoilage microbes; tempeh- production and consumption,
essential steps of fermentation.

Unit- v

Fermented Fish and Meats Product- fish sauces, fermented fish pastes; fermented sausages
process for manufacture of fermented sausage biochemical and microbiological changes during
sausage ripening.

Unit- VI

Alcoholic  Fermentation Products- Technology for processing of wine, cider, beer;

microbiological and biochemical aspects. Methods of manufactures: Acetic acid/vinegar, baker’s
yeast, microbial protein, lactic acid etc.

Unit- Vil

Future of Fermented Foods: Advances in microbiology, role of intestinal bacteria in human
health in future, regulation and health claims for fermented foods.

Practical

1. lIsolation and identification of Probiotic bacteria from foods
Preparation of Dairy-based fermented foods
Preparation of Sauerkraut
Preparation of fermented cereal products
Preparation of alcoholic products and estimation of Alcohol
Production of enzymes from microbial cultures

Noubswewn

Fermentation industry visit

%ﬁpproved by the Acad "
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Programme Structure and Course Details of M.Sc¢. in Food Science and Technology 2024-2026

5. CO-PQ PSO Mapping:

P ——— =g
Course Programme Outcomes (POs) rogramme Specific
Outcomes Outcomes (PSOs)
PO1  PO2 | PO3 PO4  POS | PQO6 | PO7 | POS | PSO1 | PSO2 | PSO3 | PSO4
CO-1 3 1 | 5 5 |
CO-3 2 | 2 ERE
COo-4 2 2 | | 3 | | .

3: High Influence, 2: Moderate Influence, 1: Low Influence

6. Course Teaching and Learning Methods:

Teaching and Learning Methods

Duration in hours

Total Duration in
Hours

Face to Face Lectures

Demonstrations
1. Demonstration using Videos |

32

02

2. Demonstration using Physical Models

02

3. Demonstration on a Computer |

Numeracy

1. Solving Numerical Problems |
Practical Work

~ 1. Course Laboratory

2. Computer Laboratory

3. Engineering Workshop / Course/Workshop /
Kitchen

30

" 4. Clinical Laboratory

5. Hospital

6. Model Studio

Others *

" 1. Case Study Presentation

2. Guest lLecture

' 3. Industry / Field Visit

" 4. Brain Storming Sessions

01

03

06

5. Group Discussions

02

6. Discussing Possible Innovations

Term Tests, Laboratory Examination/Written Examination, Presentations

a5

ITotal Duration in Hours

7. Course Assessment

| 75

The components and subcomponents of course assessment are presented in the Academic
Regulations documents pertaining to the Programme. The procedure to determine the final
course marks is also provided in the Academic Reguiations document as well.

The assessment questions are set to test the course learning outcomes. In each component or
subcomponent, certain Course Outcomes are assessed as illustrated in the following table:
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Focus of Course Learning Qutcomes in each component - T
assessed
CE SEE
(50% Weightage) | (50% Weightage)
SC1 sc2 sC3 SEE | SEE
(Midterm) (Innovative + Lab (Written (Theory) = (Laboratory)
assignment) | Assignment)
100
S50 marks 25 marks 25 marks marks 50 mar_ks |
€0-1 v X X v X
C0-2 Ve v X v v
Co-3 X v v v v
| CcO-4 X X \/ \/ \/

The Course Leader assigned to the course, in consultation with the Head of the Department,
shall provide the focus of the course outcomes in each component assessed in the above
template beginning of the semester.

8. Achieving Course Learning Cutcomes

The following skills are directly or indirectly imparted to the students in the following
teaching and learning methods:

| S.No Curriculum and Capabilities Skills How imparted during the course
1 Knowtedge Classroom lectures, Assignments
2 Understanding Classroom lectures, Assignments
3 | Critical Skills Classroom lectures, Assignments
4 | Analytical Skills IClassroom lectures, Assignments
5 Problem Solving Skills — B

. 6 Practical Skills Laboratory exercises

T Group Work Assignment/ Class Presentations

_8 I Self-Learning Assignment, Examination
9 | Written Communication Skills  Assignment

~10. | Verbal Communication Skills |Class Presentations

11. Presentation Skills _(Class Presentations o
12. Behaviorail Skills e
13. Information Management Assignment
14. | Personal Management Assignment, Ev'amination
15. Leadership Skills Effective management of learning, time

'management, achieving the learning |

loutcomi |
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9. Course Resources

References
1. Reference books
2. B.J. B. Wood (1998}, Microbiology of fermented focds, Springer US
3. Robert W. Hutkins (2006}, Microbiology and Technology of Fermented Foods, Il Edition,
IFT Press IFT Press, Ames, lowa, Blackwell Pub.
4. K. H. Steinkrauss (1995), Handbook of Indigenous Fermented Foods, CRC Press
5. Sukumar De (1996}, Outlines of Dairy Technology by, Oxford University Press
2, Magazines and Journals
a. FOQD SCIENCE and TECHNOLOGY-Magazine
b. Journal of Food Science an¢ Technology (AFSTI)
3. Websites
http://ecoursesonline.iasri.res.in/course/view.php?id=460b.https://www.fssai.gov.in/uplo
ad/advisories/2021/07/60ec3e1719321Direction_Processing_Aids_12_07_2021.pdf

10. Course Organization

Course Cade | FIC510A

Course Title | Advances in Fermentation Technology

Course Leader/s Name Allotted as per time table

| Phone:| 080-49066666 R

Course Leader Contact Details - —
|

|

E-mail: | hod.ft.Is@msruas.ac.in

Course Specifications Approval Date June 2024

Next Course Specifications Review Date | July 2026
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Course Specifications: Research Methadology

I
Course Title Research Methodology

Course Code | FTC511A

Department | Food Technology

Faculty Faculty of Life and Allied Health Sciences

1. Course Summary

The course aims to provide students with an insight into the resecarch methodology and the
associated responsibilities of a researcher. This course deals with the principles of research,
research methodology, significant phases of research, and the role of systematic literature
review. The course will also cover essential aspects of technical cornmunication to develop
effective scientific writing skills and presentation skills to communicate research findings

effectively with the public.

2. Course Size and Credits:

Number of Credits 03

Total Hours of Classroom interaction | 45
Numbe;' of laboratory Hours 0

| N_u mb_er of Semester Weeks 16 N
Department Responsible Food Technology

_Pass Requirement As per the Academic Regulations
Attendance Requirement " As ;_)er the Academic Regulations

Teaching, Learning and Assessment
3. Course Outcomes (COs)
After the successful completion of this course, the student will be able to:

CO-1. Analyze and represent research data using a suitable statistical method.
CO-2. Use various statistical tools to analyze the given data.
CO-3, Describe the scope, relevance, and mandatory steps of research.

C0-4, Understand the differences between academic, industrial, and clinical
research.
CO-5.  Write a scientifically sound research paper and submit proposals.
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4. Course Contents
Unit-l:

Introduction to Research Methodology: Research: Meaning, Objectives and Importance. Types
of Research: Quantitative and Qualitative research in Food Sciences, Nutrition and Dietetics.
Basic and Applied Research, Academic and Industrial Research. Pre-Clinical and Clinical Research

Unit-li:

Intraduction to Scientific Writing - Types of Scientific Document: Research Paper, Review Paper,
and Research Proposal. ldentification of Research Gap, Problem Statement. Plagiarism,

Authorship, References and Citations.
Unit-lit:

Design Strategies in Research - Descriptive studies, Analytical studies, epidemiological research
design in biclogical sciences. Bias in Research, Confounding effect. Research design: Types of

Research Designs.
Unit-1V:

Data Representation in Biosciences - Components of Graph. Standard Deviation, Error Bar,
Biclogical Replicates. Line diagrams, bar diagrams, Histograms, Pie diagrams, Scatter Plot, Dot
Plot, and Heat Map. Skewness and Kurtosis.

Unit-V:
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