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M.Sc. (Food Science and Technology) REGULATIONS*
(W.e.f. 2021-22 admitted batch)

1. ADMISSION

1.1 Admission into M.Sc. in Food Science and Technology program of GITAM University
is governed by GITAM University admission regulations.

2. ELIGIBILITYCRITERIA

2.1.A pass in B.Sc. with any two of the following subjects: Microbiology, Biochemistry,
Biotechnology, Bioinformatics, Chemistry, Medical Lab. Technology, Genetics, Home
science, Food and Nutrition, Zoology, Botany, Agriculture, Aqua Culture, Veterinary
Sciences, Environmental Science and Mathematics, graduates of Hotel Management and
B.A. Home Science with a minimum aggregate of 50% marks in degree or any other
equivalent examination approved by GITAM University.

2.2.Admission into M.Sc. (Food Science and Technology) will be based on an all India
GITAM Science Admission Test (GSAT) conducted by GITAM University and the rule
of reservation, wherever applicable.

3. CHOICE BASED CREDITSYSTEM

Choice Based Credit System (CBCS) was introduced with effect from the admitted batch of
2015-16 based on UGC guidelines in order to promote:

* Student centered learning
« Cafeteria approach
* Inter-disciplinary learning

Learning goals/ objectives and outcomes are specified leading to what a student should
be able to do at the end of the program.

4. STRUCTURE OF THEPROGRAM
4.1 The program consists of

i) Foundation Course (compulsory) which gives general exposure to a student in
communication and subject related area.

ii) Core Courses(compulsory)
iii) Discipline centric electives which
a) are supportive to the discipline
b) expand scope of the subject
c) provide inter disciplinary exposure
d) Nurture the analytical skills
iv) Open electives are of general nature either related or unrelated to the discipline.

v) Practical Proficiency Courses: Laboratory and Project work



4.2 Each course is assigned a certain number of credits depending upon the number of contact
hours (lectures/tutorials/practical) per week.

4.3 In general, credits are assigned to the courses based on the following contact hours per
week per semester.

* One credit for each Lecture / Tutorial hour per week.
» One credit for two hours of practicals per week.
+ Eight credits for project

4.4 The curriculum of the M.Sc. program is designed to have a total of 86 credits for the
award of M.Sc. degree.

5. MEDIUM OFINSTRUCTION
The medium of instruction (including examinations and project reports) shall be English.
6. REGISTRATION

Every student has to register himself/herself for each semester individually at the time
specified by the Institute /University.

7. ATTENDANCEREQUIREMENTS

7.1 A student is required to have a minimum of 75% attendance in all the courses put
togetherinanysemester,failingwhichhe/shewillnotbepermittedtoattendtheend
- semester examination and he/she will not be allowed to register for subsequent semester of
study. He/she has to repeat the semester along with his / her juniors.

7.2 However, the Vice Chancellor on the recommendation of the Principal / Director of the
Institute/School may condone the shortage of attendance to the students whose attendance
is between 66% and 74% on genuine grounds and on payment of prescribed fee.

8. EVALUATION

8.1. The assessment of the student’s performance in a theory course shall be based on two
components: Continuous Evaluation (40 marks) and Semester-end examination
(60marks).

8.2. A student has to secure an aggregate of 40% in the course in the two components put
together, to be declared to have passed the course, subject to the condition that the
candidate must have secured a minimum of 24 marks (i.e. 40%) in the theory component
at the semester-end examination.

8.3. Practical/ Viva voce/ Seminar etc. are completely assessed under Continuous Evaluation
for a maximum of 100 marks, and a student has to obtain a minimum of 40% to secure
Pass Grade. Details of Assessment Procedure are furnished below in Tablel.



Table 1: Assessment Procedure

S. Component of | Marks | Type of | Scheme of Examination
No. | assessment allotted | Assessment
(i) Three mid semester examinations
1 40 Continuous shall be conducted for 15 marks each.
evaluation The performance in best two shall be
taken into consideration.
Theory (ii) 5 marks are allocated for quiz.

(i) 5 marks are allocated for
assignments.

60 Semester-end | The semester-end examination
examination shall be for a maximum of 60 marks.

Total 100

60 marks for performance, regularity,
2 Practicals 100 Continuous record/ and case study. Weightage for
evaluation each component shall be announced at
the beginning of the semester.

40 marks (30 marks for experiment(s)
and 10 marks for practical Viva-voce.)
for the test conducted at the end of the
Semester conducted by the concerned
lab Teacher.

Total 100

150 marks for evaluation of the project
work dissertation submitted by the
candidate.

3 Project work 200 Project 50 marks are allocated for the project
evaluation Viva-Voce.

The project work evaluation and the
Viva-Voce shall be conducted by one
external examiner outside the University
and the internal examiner appointed by
the Head of the Department.

9. SUPPLEMENTARY EXAMINATIONS & SPECIAL EXAMINATIONS:
9.1 The odd semester supplementary examinations will be conducted on daily basis after
conducting regular even semester examinations in April/May.
9.2 The even semester supplementary examinations will be conducted on daily basis after
conducting regular odd semester examinations during November/December
9.3 A student who has completed his/her period of study and still has “F” grade in final semester
courses is eligible to appear for Special Examination normally held during summer vacation.

10. PROMOTION TO THE NEXT YEAR OF STUDY
10.1 A student shall be promoted to the next academic year only if he/she completes the academic



requirements of 60% of the credits till the previous academic year.

10.2 Whenever there is a change in syllabus or curriculum he/she has to continue the course with
new regulations after detention as per the equivalency established by the BoS to continue
his/her further studies

11. BETTERMENT OF GRADES
11.1 A student who has secured only a pass or second class and desires to improve his/her class
can appear for betterment examinations only in ‘n’ (where ‘n’ is no.of semesters of the
program) theory courses of any semester of his/her choice, conducted in summer vacation
along with the Special Examinations.
11.2 Betterment of Grades is permitted ‘only once’, immediately after completion of the program
of study.

12. REPEAT CONTINUOUS EVALUATION:

12.1 A student who has secured ‘F’ grade in a theory course shall have to reappear at the
subsequent examination held in that course. A student who has secured ‘F’ grade can
improve continuous evaluation marks upto a maximum of 50% by attending special
instruction classes held during summer.

12.2 A student who has secured ‘F’ grade in a practical course shall have to attend Special
Instruction classes held during summer.

12.3 A student who has secured ‘F’ grade in a combined (theory and practical) course shall have
to reappear for theory component at the subsequent examination held in that course. A
student who has secured ‘F’ grade can improve continuous evaluation marks upto a
maximum of 50% by attending special instruction classes held during summer.

12.4 The RCE will be conducted during summer vacation for both odd and even semester
students. Student can register a maximum of 4 courses. Biometric attendance of these RCE
classes has to be maintained. The maximum marks in RCE be limited to 50% of Continuous
Evaluation marks. The RCE marks are considered for the examination held after RCE
except for final semester students.

12,5 RCE for the students who completed course work can be conducted during the academic
semester. The student can register a maximum of 4 courses at a time in slot of 4 weeks.
Additional 4 courses can be registered in the next slot.

A student is allowed to Special Instruction Classes (RCE) ‘only once’ per course..

13. GRADINGSYSTEM

13.1 Based on the student performance during a given semester/trimester, a final letter grade
will be awarded at the end of the trimester/semester in each course. The letter grades and the
corresponding grade points are as given in Table2.

Table 2: Grades & Grade Points

S.No. Grade Grade Points Absolute Marks
1 O (outstanding) 10 90 and above
2 A+ (Excellent) 9 80 to 89




3 A (Very Good) 8 70to 79

4 B+ (Good) 7 60 to 69

5 B (Above Average) 6 50to 59

6 C (Average) 5 45 to 49

7 P (Pass) 4 40to 44

8 F (Fail) 0 Less than 40
9 Ab. (Absent) 0 -

13.2 A student who earns a minimum of 4 grade points (P grade) in a course is declared to

have successfully completed the course, and is deemed to have earned the credits assigned to
that course, subject to securing a GPA of 5 for a Pass in the semester/trimester.

14. GRADE POINT AVERAGE

14.1 A Grade Point Average (GPA) for the semester/trimester will be calculated according to
the formula:
X[ CxG
GPA = -
xC
Where

C = number of credits for the course,
G

= grade

points

obtained by

the

student

in

the

course.



14.2 To arrive at Cumulative Grade Point Average (CGPA), a similar formula is used
considering the student’s performance in all the courses taken, in all the semesters up to the
particular point of time.

14.3 CGPA required for classification of class after the successful completion of the program
is shown in Table 3.

Table 3: CGPA required for award of Class

Class CGPA Required
First Class with > 8.0%*
Distinction

First Class >6.5
Second Class >5.5

Pass Class >5.0

* In addition to the required CGPA of 8.0 or more the student must have necessarily passed all
the courses of every semester in first attempt.

15. ELIGIBILITY FOR AWARD OF THE M.Sc. DEGREE

15.1 Duration of the program: A student is ordinarily expected to complete M.Sc. program of
four semesters in two years. However a student may complete the program in not more than
four years including study period.

15.2 However the above regulation may be relaxed by the Vice Chancellor in individual
cases for cogent and sufficient reasons.

15.3 A student shall be eligible for award of the M.Sc. Degree if he / she fulfills all the
following conditions.

a) Registered and successfully completed all the courses and projects.

b) Successfully acquired the minimum required credits as specified in the curriculum
corresponding to the branch of his/her study within the stipulated time.

c) Has no dues to the Institute, hostels, Libraries, NCC / NSS etc. and

d) No disciplinary action is pending against him /her.

15.4 The degree shall be awarded after approval by the Academic Council

16. Discretionary Power:

Not with standing anything contained in the above sections, the Vice Chancellor may
review all exceptional cases, and give his decision, which will be final and binding.



MSc Food Science and Technology:

Program Educational Objectives

PEO 1. To provide the knowledge for successful careers in food industries, and in the institutions of
higher learning.

PEO 2. To provide hands-on experience in basic tools and techniques and make students competent in
food sciences and allied areas.

PEO 3. To motivate the future food technologists through professional, ethical development and
research in food science and technology.

PEO 4. Enable the graduates for becoming entrepreneurs

PEO 5. To introduce the students various societal needs and global food security challenges for taking
up a dissertation in this direction.

Program Outcomes:

Students will be able to:

1. Acquire knowledge of food science and nutrition fundamentals, food chemistry, and source and
variability of raw food materials and biochemical changes during processing and preservation.

2. Understand the properties and reactions of various food components and select the appropriate
analytical method when presented with a practical problem.

3. ldentify the key pathogens and spoilage microorganisms in foods and the conditions under which
they will grow, and laboratory techniques to identify microorganisms in food.

4. Describe the unit operations, mass, and energy balances required in food processing to produce a
given food product

5. Describe the basic principles and practices of cleaning and sanitation in food processing operations,
and explain the properties and uses of various packaging materials.

6. Apply and include the principles of food science in practical, real-world situations and problems.
Program Specific Outcomes:

1. Understand the composition of food, the role of each component and their interaction, their roles in
food processing.

2. Learn the detailed principles, procedures, and applications of various chromatographic and
electrophoretic techniques for successfully purifying food proteins to homogeneity.

3. Will apply the knowledge of various spectrophotometric methods to quantify the desired compound
in the given solutions.

4. Will be able to describe the importance of microbiology to food production and food safety and

demonstrate the role and significance of microbial inactivation, adaptation, and environmental factors
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on the growth and response of microorganisms in various environments

5. Will be able to design food plant, identify the instruments required for processing by understanding

principles followed by preservation techniques, and successful packaging method employment with
good marketing skills.



Scheme of Instruction of Master of Science in Food Science and Technology

S. | Course | Name of the Course - o | Scheme of Scheme of Examination
No. | Code S S | Instruction
% G | Hours per| — Duration | Maximum
®) week S | inHrs. Marks
LT [DiP | F Sem | Con.
End | Eval
Exam
I Semester
1 SFT 701 | Food Chemistry PC |4 4 0 4 3 60 40
2 SFT 703 | Analytical Techniques | PC |4 4 0 4 3 60 40
and Biostatistics
3 SFT 705 | Food Microbiology PC |4 4 0 4 3 60 40
4 SFT 707 | Technology of Plant|PC |4 4 0 4 3 60 40
Foods
5 SSE Skill Enhancement | SEC | 2 0 3 3 3 -- 100
701/SSE | course*
703
6 SFT 721 | Lab-l:  Analysis of |PP |3 0 9 9 3 100
Foods
7 SFT 723 | Lab-IlI: Microbial | PP 3 0 9 9 3 100
Methods
Total 24 |16 21 37 | -- 240 460
* Skill Enhancement course, choose one of the following
1. SSE 701:Basic computer concepts / 2.SSE 703: Information Technology Tools
Il Semester
1 SFT 702 | Technology of Animal | PC |4 4 0 4 3 60 40
Foods
2 SFT 704 | Food Safety PC |4 4 0 4 3 60 40
Management
3 SFT 706 | Principles of Food |PC |4 4 0 4 3 60 40
Engineering
4 SFT 708 | Spices, PC |4 4 0 4 3 60 40
Beverages, and
Confectionery
5 SAE Professional AEC | 2 0 3 3 3 -- 100
702 communication skills
6 SFT 722 | Lab-lll: Technology of | PP 3 - 9 9 3 100
Foods
7 SFT 724 | Lab-1V: Food Safety, | PP |3 - 9 9 3 100
Standards and quality
control
Total 24 |16 21 37 | -- 240 460
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111 Semester

1

SFT 801

Food Innovation Process

PC

SN

SN

SN

60

40

2

SFT 803

Food preservation
Technology

PC

60

40

3

SFT 805

Food packaging and
Labeling

PC

60

40

SFT 841

Nutrition and
Dietetics

SFT 843

Advanced Food
Processing Technology

SFT 845

Dairy Technology

SFT 847

Bakery and
Confectionery
Technology

GE-

60

40

SOE
XXX

Open elective

OE

40

SFT 821

Lab-V: Food processing
and preservation

PP

100

SFT 823

Lab-VI: Product
development and
Evaluation Techniques

PP

100

Total

25

19

18

37

300

400

1V Semester

SFT 802

Fermentation
Technology

PC

60

40

SFT 842

Post-harvest
Technology

SFT 844

Clinical and Therapeutic
nutrition

SFT 846

Research methodology,
statistics and Computer
applications

SFT 848

Bioethics and Biosafety

60

40

SFT 822

Lab-VII: Diet Design,
and  formulation of
special foods

PP

100

SFT 892

Project Work

PP

o

o

200

Total

380

Open Elective Course
1. SOE 883- Fruit and Vegetable Processing Technology
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M.Sc. (Food Science & Technology) | SEMESTER
SFT 701: FOOD CHEMISTRY

Hours per week: 4 End Examination: 60 Marks
Credits:4 Sessionals:40 Marks
Preamble:

Food chemistry deals with the chemical processes and interactions of all biological and non-
biological components of foods. The biological substances comprise items like poultry,
lettuce, meat, milk and beer. It is parallel to biochemistry in its main components including
water, carbohydrates, lipids, proteins and enzymes. Apart from this it also contains areas like
vitamins, minerals, food additives, flavors, and colors. This subject also includes how
products change under certain circumstances of food processing techniques and methods

either to enhance or to prevent them from occurring.

Course Objectives:

o To understand the chemistry of foods - composition of food, role of each component
and their interaction.

o To understand the functional aspects of food components and to study their role in

food processing.

Unit-1

Water: Water activity and its influence on food quality and stability, methods to determine
water activity. pH, pK, acid base reactions and buffers.

Carbohydrates: Classification, structure and properties of Food carbohydrates (Colloidal,
clouding and clarifying, foaming, solubility, Viscosity, Emulsion, Gelatinization, Gelation).
Sources and functions. Fibers in food processing - carbohydrate enzymes, food applications.
Dietary fiber- sources, composition and nutritional significance.

Learning Outcomes:

By the end of this unit, the student will be able to

o Identify different types of water in the food and its relation to food spoilage
J Differentiate various foods based on shelf life

o Understand the types of carbohydrates in food

o Differentiate between processed foods, cereals and whole grain food

12



o Formulate low and high carbohydrate diet

Unit-11

Lipids: Sources, occurrence, classification, structure and functions of fatty acids. Physical
and Chemical characteristics of lipids. Storage changes of fats, oils and fatty foods. Digestion
and absorption.

Learning Outcomes:

By the end of this unit, the student will be able to

o Differentiate between various types of fats like saturated and unsaturated and essential
fats

o Explain how lipids gets spoiled and how to prevent it

o Extend the concept of digestion and absorption of various types of fats and oils

Unit-111

Proteins: Classification, structure and properties of protein. Amino acids — structure and
importance, physico—chemical properties of proteins, sources and functions of proteins,
Digestion and absorption. Deficiency disorders. Chemical and biological evaluation of
protein quality.

Learning Outcomes:

By the end of this unit, the student will be able to

o Differentiate the types of proteins present in plants and animals

o Compare physical and functional properties of proteins

o Illustrate different deficiency disorders caused due to lack of protein intake
Unit-1V

Minerals: Calcium, Phosphorus, Sodium, Potassium, Iron, lodine, Flourine (sources,
structure, functions, effect of processing, deficiency disorders).Vitamins: Fat soluble and
water soluble vitamins (sources, occurrence, structure, functions, deficiency disorders and
effect of processing).

Learning Outcomes:

By the end of this unit, the student will be able to

o Compare and contrast the water soluble and fat soluble vitamins

o Illustrate the deficiency disorder caused by lack of vitamins

13



Differentiate between trace elements and essential elements in food

Unit-V
Enzymes: Nomenclature, classification, enzyme Kkinetics- Michaelis-Menten equation,

Significance of Km and Vmax. Coenzymes. Importance of enzymes in foods -enzymes

involved in food spoilage - Enzymes in food processing. Factors affecting enzyme reaction —

pH, temperature, radiation, enzyme and substrate concentration.

Learning Outcomes:

By the end of this unit, the student will be able to

Use immobilized enzymes for convenience, economy and stability of food in
industries

Understand that enzymes can be used to enhance the digestion of food and the
delivery of nutrients to the blood even in a compromised digestive system

Develop mechanisms to control the speed of chemical reactions in the food using

enzymes

Course Outcomes:

By the end of this Course, the student will be able to:

Study the chemistry of foods - composition of food, role of each component and their
interaction.
Understand the functional aspects of food components and to study their role in food
processing.
Learn that enzymes can be used to enhance the digestion of food and the delivery of

nutrients to the blood even in a compromised digestive system.

Recommended Books:

ok~ 0w N E

Food Chemistry (2002) by O. R.Fennema.

Food Chemistry (1987) by L.H.Meyer.

Food Chemistry (2009) by H.D. Belitz.

Food Science (5™ edition) by N. N Potter

Handbook of Analysis and Quality Control for Fruit and Vegetable Products

(2"%edition) by

6.

S.Ranganna.

Foods, Facts and principles (2011) by N .S Manay and M.S.Swamy.
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7.  Food Chemistry (2009) by A.V.Ramani.

8. Introduction to Food Chemistry (2005) by Richard Owusu.

9. Food Analysis: Theory and Practice (3™ edition) Y. Pomeranz and
C.E Meloan.
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M.Sc. (Food Science & Technology) | SEMESTER
SFT 703: ANALYTICAL TECHNIQUES AND BIOSTATISTICS

Hours per week: 4 End Examination: 60 Marks
Credits:4 Sessionals:40 Marks
Preamble:

This paper gives student an idea about principles and procedures in performing different
chromatographic techniques like in purifying the proteins to homogeneity, testing the purity
levels by different electrophoretic techniques, and quantitating the same by
spectrophotometric methods. This paper also gives you brief idea about the different
radioactive methods for measurement of radioactivity, electrochemical methods in
determining the pH of the solution, and about importance of biosensors. This course also
helps to quantitate the scientific data, importance of statistics and application of various
statistical methods, importantly, standard deviation, correlation, and regression related to
bioanalytical techniques.

Course Objectives:

o To understand the detailed principles, procedures and applications of various
chromatographic techniques for example in learning the purification of proteins by
using ion exchange and  affinity chromatography, and molecular weight
determination by size exclusion chromatography.

o To learn the principles, procedures and applications of various electrophoretic
techniques, importantly knowing the difference between SDS and native PAGE, and
isoelectric focussing.

o To study the principles, procedures and applications of various spectrophotometric
methods especially in quantitation of desired compound in the given solutions.

o To know the principles, procedures and applications of radioactive methods for
measurement of radioactivity, electrochemical methods, and biosensors.

o To focus on the usage of different statistical methods learned with respect to

bioanalytical techniques perspectives.
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UNIT-I

Principles and applications of chromatographic techniques: paper chromatography, thin layer

chromatography, gel filtration, ion-exchange chromatography, affinity chromatography, GC,

GC-MS, LC-MS and HPLC.

Learning Outcomes:

By the end of this Unit, the student will be able to

o Understand the detailed principles, procedures and applications of various
chromatographic techniques.

o Imbibe with the basics of isolation of proteins to the purification of the proteins to
homogeneity, and especially with the usage of high end chromatography columns,
and purification procedures.

o Proficient with the prerequisites for making recombinant protein for ease in
purification of proteins with tags such as his-tag etc.

o Identify carbohydrates and amino acids by techniques like paper and thin layer

chromatography

UNIT-1I

Principles and concepts of electrophoretic techniques: native PAGE, SDS — PAGE, agarose
gel electrophoresis, capillary electrophoresis, isoelectric focusing, two dimensional, pulse
field and diagonal electrophoresis.

Learning Outcomes:

By the end of this Unit, the student will be able to:

o Understand the principles, components, and applications of various electrophoretic
techniques.

o Know the difference between SDS-PAGE and native PAGE techniques with respect
to proteins

o Understand the importance of agarose gel electrophoresis with respect to molecular

biology techniques like PCR and molecular cloning
o Visualize the purity of proteins those are purified to homogeneity using various

chromatography columns.
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UNIT-111
Principles and applications of UV-visible, Raman, infrared, ORD, CD, NMR, ESR,
fluorescence spectroscopy. X-ray diffraction. Principles and applications of preparative and
analytical ultracentrifuges.
Learning Outcomes:
By the end of this Unit, the student will be able to
o Know the principles, components, and applications of various spectrometry
techniques.
o Apply the utilization of UV-visible spectrophotometer to know the concentrations of
the different solutions.
o Understand the importance of Circular Dichroism in understanding the folding of
proteins after expression and purification
o Recognize the importance of techniques such as XRD for retrieving the structure of

the protein with high resolution.

UNIT-1V

Radioactive and non-radioactive tracer techniques and their applications in biological
sciences. Detection and measurement of radioactivity. Principles of electrochemical
techniques — operation and applications of pH, oxygen, ion-selective and gas sensing
electrodes. Biosensors — principle, design and applications.

Learning Outcomes:

By the end of this Unit, the student will be able to

o Gain knowledge on various radioactive and stable isotopes, tracer techniques, and

about biosensors and their applications in many industries.

o Know the instruments used for measurement of radioactivity
o Understand the working of pH electrode etc.
UNIT-V

Scientific data description, tabulation and graphical representation. Measures of central
tendency and dispersion - mean, median, mode, range, standard deviation, variance. Types of
errors and level of significance. Tests of significance - F and t - tests, chi-square tests,

ANOVA. Simple linear regression and correlation. Nonparametric tests- Kruskal Wallis test,
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Mark Whitney test, SPSS package.

Learning Outcomes:

By the end of this Unit, the student will be able to:

o Analyze the scientific data, importance of statistics and application of various
statistical approaches for knowing the significance of data obtained after laboratory
experiments

o Know the formulas for Standard deviation, correlation, and regression methods, and
usage of these calculations and retrieved values with respect to bioanalytical
techniques.

Course Outcomes:

By the end of this Course, the student will be able to:

o Understand the detailed principles, procedures and applications of various

chromatographic techniques, electrophoretic, spectrometric, and radioactive techniques.

o Know the basics of isolation of proteins to the purification of the proteins to

homogeneity, and especially with the usage of high end chromatography columns, and

purification procedures.

o Able to differentiate between SDS-PAGE and native PAGE techniques with respect

to proteins and know its importance in protein purification.

o Importance of agarose gel electrophoresis with respect to molecular biology

techniques like PCR and molecular cloning

o Know the usage of UV-visible for obtaining the concentrations of the solutions,

circular dichroism in understanding the folding of proteins after expression and purification,

and XRD in retrieving the structure of proteins.

o Gain knowledge on various radioactive and stable isotopes, tracer techniques, and

about biosensors and their applications in many industries.

o Analyze the scientific data, importance of statistics and application of various

statistical approaches for knowing the significance of data obtained after laboratory

experiments

RECOMMENDED BOOKS:

1. Principles and Techniques of Biochemistry and Molecular Biology ( 7 edition ) by
K. Wilson and J. Walker.

3rd

2. A Biologists guide to Principles and Techniques of Practical Biochemistry (3'* edition)
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by.B.D.Williams.
Biophysical Chemistry: Principles and Techniques (2010) by Upadhyay, Upadhyay and
Nath.

Biostatistics (an edition) by P.K. Arora and P.K. Malhal
Fundamentals of Biostatistics (1994) by Khan and Khanum.

Fundamentals of Applied Statistics (10th edition) by S.C.Gupta and V.K. Kapoor.
Physical Chemistry (9th edition) by P.W. Atkins and W.H. Freeman.

An introduction to biostatistics (an edition) by N. Gurumani.

Basic Concepts in Statistics (2009) by K.S. Kushwaha and R. Kumar.

20



M.Sc. (Food Science & Technology) | SEMESTER
SFT 705: FOOD MICROBIOLOGY

Hours per week: 4 End Examination: 60Marks
Credits:4 Sessionals: 40Marks
Preamble:

Microbiology being a critical component of the food industry is central to all aspects of food
production. Food microbiology is the scientific study of microorganisms that inhabitat, create, or
contaminate food, including the study of microorganisms causing food spoilage. All food should be safe
and free from contamination and thereby spoilage in all points of its journey from its source until it

reaches the consumers plate.

UNIT-I

Microorganisms in atmosphere, soil, water, plants and animals. Gut microbiome. Microbial
interactions. intrinsic and extrinsic factors for microbial growth. Food contamination. Beneficial role of
microorganisms in food, probiotics, prebiotics, synbiotics.

Learning Outcomes:

By the end of this Unit, the student will be able to

. Describe the importance of microbiology to food production and food safety.
. Understand the scope of food microbiology
. Know the role and significance of microbial inactivation, adaptation and environmental factors

(i.e., aW, pH, temperature) on growth and response of microorganisms in various environments.

UNIT -1l

Bacteria, molds and viruses: General characteristics- structure, morphological characteristics, growth,
cultural characteristics. Bacteria, molds and yeasts of industrial importance.

Learning Outcomes:

By the end of this Unit, the student will be able to

. Identify the important pathogens and spoilage microorganisms in foods.

. List and describe the general and cultural characteristics of microorganisms that cause food
spoilage.

. know about industrially important microorganisms
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UNIT -111

Microscopy-light and electron microscopy, staining techniques, nutritional requirements of
microorganisms, culture media- types, Sterilization methods - Physical and chemical. Pure culture
methods, microbial growth and measurement, preservation and maintenance of microbial cultures.
Learning Outcomes:

By the end of this Unit, the student will be able to

. Gain Knowledge on the concept of microscopy

. Know various laboratory techniques in isolating, identifying, enumerating microorganisms
. Understand various methods for preservation and maintenance of microorganisms

. Understand the concepts of Sterilization methods

UNIT- IV

Food spoilage: Factors affecting food spoilage, spoilage of different groups of foods: perishable and
non-perishable foods (cereals and cereal products, vegetables and fruits, meat, egg and poultry, fish,
milk and milk products), canned foods.

Learning Outcomes:

By the end of this Unit, the student will be able to

. Know about various species of organisms involved in spoilage of different groups
. Know the principles involving in food spoilage
. Identify the conditions under which the important pathogens can be inactivated, killed or made

harmless in foods.

UNIT -V

Food poisoning and intoxication.Food and water borne diseases by Salmonella, Staphylococcus,
Clostridium, Listeria, Shigella, E. coli, Bacillus, Campylobacter, Vibrio. Food borne viruses and
diseases — Polio, Hepatitis, Gastroenteritis. Food borne animal parasites: Helminthes and
Nematodes: Tapeworms, Round worms, Protozoa: Giardialamblia, Entamoebahistolytica. Mycotoxins.
Learning Outcomes:

By the end of this Unit, the student will be able to

o Differentiate between Food poisoning and intoxication
o Gain knowledge on various bacterial and viral Food borne diseases
o Understand various concepts of mycotoxins
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Course Outcomes:

By the end of this Course, the student will be able to:

Describe the importance and scope of microbiology in food production and food safety.
Identify the growth requirements of microorganisms

Differentiate pathogens and spoilage microorganisms in foods.

Discriminate between prebiotics and probiotics

Develop theoretical as well as practical based knowledge

Recommended Books:

1.

o 0k~ w

th
Food Microbiology (4 edition) by W. CFrazier.
th
Modern Food Microbiology (7 edition) by J.M. Jay .

Microbiology (5thedition) by M.I. Pelczar andReid.
Food Microbiology (2006) by M.R.Adams.

Basic Food Microbiology (2004) by G.J.Banwart.
Food Microbiology (2007) by K.VijayaRamesh.

Fundamentals of Food Microbiology (SthEdition) by B. Ray and A.Bhunia.
Biology of Microorganisms (2012) by T. D.Brock.
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M.Sc. (Food Science & Technology) | SEMESTER
SFT 707: TECHNOLOGY OF PLANT FOODS

Hours per week: 4 End Examination: 60 Marks
Credits:4 Sessionals:40 Marks
Preamble

In order to prevent huge quantitative as well as qualitative losses of cereals, pulses, spices, and
plantation crops, all steps of improved postharvest technology (PHT) must be carefully designed and
implemented, beginning with harvesting and ending with consumption and utilization of their products
and by-products. To derive optimal benefit from production techniques, the engineering principles and
practice of harvesting and threshing and their effects on grain yield have been outlined in this paper.

Course Objectives:

o To teach technology of milling of various cereals
o To impart technical knowledge of pulses and oilseeds refining
UNIT-I

Cereal grains and millets: properties and nutritional attributes of rice, wheat, maize, jowar, bajra, ragi
and Italian millet. Post-harvest losses, post- harvest technology: handling, storage, transport,
Fumigation, prevention of insect infestation.

Learning Outcomes:

By the end of this unit, the student will be able to:

o The various processing steps of major cereals after harvesting.
o The production of different processed products and by-products.
UNIT-II

Milling technology : large scale and small scale milling, turbo milling, conventional wet and dry
milling —flouring, enrichment, fortification of products, factors affecting milling quality and degree of
milling — products and byproducts. Flours, flakes and grits.

Baking technology: production of cake, muffins, bread, biscuits, pizza.

Learning Outcomes:

By the end of this unit, the student will be able to

o Different milling technologies
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o Importance of baking technology in making of bakery products

UNIT-I11

Legumes and pulses: composition, structure, processing of commonly used legumes, bengal gram, red
gram, green gram, black gram, horse gram — soaking, germination, fermentation, elimination of toxic
factors, processed soyabean products.

Learning Outcomes:

By the end of this unit, the student will be able to

o The various processing steps of major pulses after harvesting.

o The toxic constituents of pulses.

o The various processing steps and methods of major legumes after harvesting.
o The production of different processed products and fermented products.
UNIT-IV

Nuts and oil seeds: types, chemical composition, properties and uses. Processing: extraction of oils,
expelling (peanuts, coconut, sunflower, palm oil, gingelly), solvent extraction, refining, hydrogenation
and inter esterification.

Plasticizing and tempering products— butter, margarine, shortening agents, mayonnaise.

Learning Outcomes:

By the end of this unit, the student will be able to

o The various processing steps of major oil seeds after harvesting.
o The production of different methods of old refining and protein products.
UNIT-V

Fruits and vegetables: classification — composition - physiological and biochemical changes during
ripening - handling and storage. Post-harvest practices. Fruits and vegetable products: juices, squashes,
pickles, jams, jellies and marmalades. Byproduct utilization.

Foods for future -organic foods, food fortification, GM foods.

Learning Outcomes:

By the end of this unit, the student will be able to

o Different methods for the preservation fruits and vegetables.
o The detailed account on canning process and bottling.
o To understand the processing of fruits and vegetables in making different products like juices,
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jam and jellies and marmalade.
o The product technologies and the defects in the production of the products.
Course Outcomes:

By the end of this Course, the student will be able to:

o Understand various processing steps of major cereals, pulses, and legumes after harvesting
o The production of different processed products and fermented products.
o To understand the processing of fruits and vegetables in making different products like juices,

jam and jellies and marmalade

Recommended Books:
. th .
1. Food Science (5 edition) by N. N Potter

d
Snack Food Technology (3r edition) by S. A. Matz.
Text book of Food science and Technology (2001) by Vijaya Khader

w N

4.  Storage of cereal grains and their product (3rdedition) by C.M.Chriestenson.
th
5. Technology of Cereals (4 edition) by Kents

6.  Principles of Cereal Science and Technology (3rdedition) by J. Delcour and R.C. Hoseney.

7. Hand book of Post harvest Technology, Cereals, Fruits, Vegetables, Tea and Spices (2003) by
A. Chakraverty and A. S.Mujumdar.

8.  Snack Food Technology (2013) by S. A.Matz

9.  Wheat Flour Milling (2004) by S. Elieser
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http://www.amazon.com/R.-Carl-Hoseney/e/B001KMSB62/ref%3Dsr_ntt_srch_lnk_2?qid=1434617962&amp;sr=1-2
http://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&amp;field-author=Samuel%2BA.%2BMatz&amp;search-alias=books&amp;text=Samuel%2BA.%2BMatz&amp;sort=relevancerank
http://www.amazon.com/Elieser-S.-Posner/e/B001K7TQRU/ref%3Ddp_byline_cont_book_1

M.Sc. (Food Science & Technology) | SEMESTER
SSE 701: BASIC COMPUTER CONCEPTS
Hours per week: 3 Sessionals: 100 Marks
Credits: 2

Preamble:

The course gives an understanding about the characteristics and classification of computers, various
components of computer along with different operating systems that are available. It gives hands on
training on the packages MS-Word, MS-Power Point and MS-Excel. The course also comprehends Al

tools.

Basics of Computers: Definition of a Computer - Characteristics and Applications of Computers —
Block Diagram of a Digital Computer — Classification of Computers based on size and working —
Central Processing Unit — I/O Devices, Primary, Auxiliary and Cache Memory — Memory Devices.
Software, Hardware, Firmware and People ware — Definition and Types of Operating System —
Functions of an Operating System — MS-DOS —MS Windows, UNIX. Introduction to Al tools.
MS-Word

Features of MS-Word — MS-Word Window Components — Creating, Editing, ormatting and Printing of
Documents — Headers and Footers — Insert/Draw Tables, Table Auto format — Page Borders and
Shading — Inserting Symbols, Shapes, Word Art, Page Numbers, Equations — Spelling and Grammar —
Thesaurus — Mail Merge.

MS-PowerPoint

Features of PowerPoint — Creating a Blank Presentation - Creating a Presentation using a Template -
Inserting and Deleting Slides in a Presentation — Adding Clip Art/Pictures -Inserting Other Objects,
Audio, Video- Resizing and Scaling of an Object —Slide Transition — Custom Animation.

MS-Excel

Overview of Excel features — Creating a new worksheet, Selecting cells, Entering and editing Text,
Numbers, Formulae, Referencing cells — Inserting Rows/Columns —Changing column widths and row

heights, auto format, changing font sizes, colors, shading.

Reference Books:
1. Fundamentals of Computers by VV.RajaRaman, PHI Learning Pvt. Ltd, 2010.
2. Microsoft Office 2010 Bible by John Walkenbach, Herb Tyson, Michael R. Groh andFaithe
Wempen, Wiley Publications, 2010.
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Learning Outcomes:

o Able to understand fundamental hardware components that make up a computer’s hardware and
the role of each of these components

o Understand the difference between an operating system and an application program, and what

each is used for in a computer.

o Acquire 