
INSTITUTE OF CHEMICAL TECHNOLOGY

Ordinances, Regulations and Syllabi relating to the

Degree of Master of Technology in Food Engineering & Technology (M.Tech.)
1. Introduction

The Institute is revamping its academic structure.  All the courses will be credit based and the evaluation will be grade based.  Due to these academic reforms the Regulation R.9, passed by the Senate in its meeting held on 10th May 2007 stands repeal and is replaced by the new Regulation R.9.

Credit system is a systematic way of describing an educational programme by attaching credits to its components. The definition of credits may be based on different parameters, such as student workload, learning outcomes and contact hours.   It is a student-centric system based on the student workload required to achieve the objectives of a programme.  It should facilitate academic recognition of the courses and mobility of the students.  Credits assignment is based on the principle that Credits can only be obtained after successful completion of the work required and appropriate assessment of the learning outcomes achieved.  As per the AICTE norms 2L/week of lectures are 2 credits, while 2h/week of practicals/tutorials are1 credit.  This may be taken as the basis.

Student workload consists of the time required to complete all prescribed learning activities such as attendance at lectures/practicals, seminars, projects, etc. Credits are allocated to all the educational components of a study programme and indicate the quantity of work each component requires to achieve its specific objectives. 

Evaluation is an important component of any teaching-learning process. The Institute gives emphasis on continuous evaluation with considerable freedom to the teacher in deciding the mode of evaluation of the students. The performance of the student is documented by a grade at the end of the semester. The grading scale ranks the students on a statistical basis. Therefore, statistical data on student performance is a prerequisite for applying the grading system.  

2. Course Credits

In general a certain quantum of work measured in terms of credits is laid down as the requirement for a particular degree. The student acquires credits by passing courses every semester, the amount of credit associated with a course being dependent upon the number of hours of instruction per week in that course. 

There are mainly two types of courses in the Institute - lecture courses and laboratory courses. Lecture courses consist of lecture (L) and tutorial (T) hours. Laboratory courses consist of practical (P) hours. The credit (C) for a course is dependent on the number of hours of instruction per week in that course, as given below: 

(1) 1h/week of lecture (L) or tutorial (T)  = 1 credit

(2) 2h/week of Practicals (P) = 1 credit

(3) Credit (C) for a theory course = No. of hours of lectures per week +

                                                        No. of hours of tutorials per week = L + T 

(4) Credits (C) for a Laboratory course = 

                                                       ½ x No. of hours of laboratory course per week  

Credits will be assigned to In-plant, Seminar, Projects and other mandatory course requirements also and these will be mentioned in the respective syllabi. There may be some non-credit requirements. A student is required to earn credits as mentioned in the syllabus.

3. Evaluation 

3.1 The weight ages of different modes of assessments shall be as under.

	
	In-Semester evaluation
	End-Semester- Exam
	Components of continuous mode

	
	Continuous mode
	Mid Semester- Exam
	
	

	Theory
	30%
	30%
	40%
	Quizzes, class tests (open or closed book), home assignments, group assignments, viva-voce assignments, discussions

	Practicals
	50%
	-
	50%
	Attendance, viva -voce, journal, assignments, project, experiments, tests


3.2. In-Semester Evaluation:

(a) It is expected that the teacher would conduct at least two assessments under the continuous mode in a Semester.

(b) The teacher will announce at the beginning of the respective course the method of conducting the tests under the continuous mode and the assignment of marks

(c) In-semester performance of all students should be displayed and sent to the academic office by the teacher at least 15 days before the end-semester examination.  

(d) For the theory courses, there will be one mid-semester test for each course to be held as per the schedule fixed in the Academic Calendar. 

(e) For mid –semester examinations in theory papers, duration of examination will be 1 hour for 3 credit courses and 2 hours for 4 credit courses

3.3. End-Semester examination: 

a) The semester end examination will cover the full syllabus of the course and will be conducted as per the Institutional time table at the end of each semester. 

b) For end –semester examinations in theory papers, duration of examination will be 1 hour for 3 credit courses and 2 hours for 4 credit courses

3.4 Passes and Fail

(a) The candidates who obtain 40% and more marks of the total marks of a subject head shall be deemed to have passed the respective subject head.

(b) The candidates who obtain marks less than 40% of the total marks of a subject head shall be deemed to have failed in the respective subject head (Grade FF).

3.5 Grades: 

    (a) The performance of a student shall be documented by a Letter grade.  Each letter grade has a Grade point associated with it. The Grades and Grade points shall be assigned to each head of passing and both will be indicated in the mark-list of the semester examination.

(c) The total marks (in-semester + end-semester) of a candidate in a subject head are converted into a letter grade, based on the relative (and some times the absolute) performance of the student. 

	Letter Grade 
	Grade Point 

	AA
	10

	AB
	9

	BB
	8

	BC
	7

	CC
	6.5

	CD
	6

	DD
	5.5

	EE
	5


(d) For granting class a grade point of 6.0 and above will be considered equivalent to First class.

    (c) The grades to be allotted in the case of students who fail or do not appear at the end-semester examination shall be as under.

	Letter Grade
	Grade Point
	Explanation

	FF
	0
	The candidate fails in subject head.  The candidate will be allowed to take end-semester repeat or subsequent examinations as per rule.

	XX
	
	The candidate has not kept term for the subject head due to attendance less than requisite.

Further see 3.5(g) below.

In the above cases, the candidate has to repeat the respective course by paying the fees.

	I
	0
	The candidate has kept term for the subject head, has taken all the internal examinations with satisfactory performance, but has failed to take the end-semester examination or repeat examination due to genuine reasons.  The candidate will be allowed to take end-semester repeat or subsequent examinations as per rule.  

	FR
	0
	The candidate has exhausted all the permissible chances to clear the end-semester examinations.

The candidate has to register for the respective semester again for all the subject heads or will be out of the respective degree course as per the rules. 

	DR
	0
	(i)  The candidate hasn't participated in academic programme.

(ii) The candidate has taken a drop for the subject head; 

- provided he/she intimates the same (i or ii) at least 7 days in advance of the commencement of the end-semester examination for the respective year.


     (d) Grades FF and I are place-holders only and do not enter into CPI/SPI calculations directly. These grades get converted to one of the regular grades after the end-semester examination.  

     (e) A candidate with an FR grade is not eligible for any repeat examination in that course and has to re-register for that semester by paying the appropriate fees.  

     (f) I grade will not be continued beyond the permissible number of end-semester/repeat examinations [Refer to current Regulation R.9 (9) and R.9 (10)].In the six consecutive exams conducted by the institute, irrespective of whether the candidate fails to take any of these exams.

    (g) ‘XX' Grade:  The grade XX in a course is awarded if – (i) candidate does not maintain the minimum 75% attendance in the Lecture/Tutorial/Practical classes, (ii) candidate receives less than 20% of the combined marks assigned for continuous assessment and mid-semester examination, and (iii) candidate indulges in a misconduct/uses unfair means in the examination, assignments, etc., of a nature serious enough to invite disciplinary action in the opinion of the teacher.  

    (Note:  Award of the XX grade in the case of g(iii) above shall be done by Disciplinary Action Committee (DAC)). 

    (h) The names/roll numbers of students to be awarded the XX grade should be communicated by the teacher to the Academic office as per academic calendar before the last date of submission of the application for end-semester examination.

3.6. Awarding the grades

        The grading scale ranks the students on a statistical basis on the basis of the overall performance of the students of a given class in the given subject head. Therefore, statistical data on students’ performance is a prerequisite for applying the grading system.  While assigning grades in a given subject head, it is essential to know the average marks (AM) obtained by the students who have passed the subject head and the highest marks (HM) obtained in the same subject head. 

3.6.1. If the average marks (AM) obtained by the students who have passed the subject head is <60%, the interval AM shall be awarded grade CC and the other grades shall be decided as follows:

    (i) AA, AB, BB, and BC grades shall be decided between the AM and HM by dividing the range in equal intervals.

    (ii) CD, DD and EE grades shall be decided between the AM and minimum marks required for passing the head (i.e. 40%) by dividing the range in equal intervals. 

3.6.2. If the average marks (AM) obtained by the students who have passed the subject head is such that 60% ≤ AM < 70%, the interval AM shall be awarded grade BC and the other grades shall be decided as follows:

(i) AA, AB, BB grades shall be decided between the AM and HM by dividing the range in equal intervals.

(ii) CC, CD, DD and EE grades shall be decided between the AM and minimum marks required for passing the head (i.e. 40%) by dividing the range in equal intervals. 

3.6.3.  If the average marks (AM) obtained by the students who have passed the subject head is ≥ 70%, the interval AM shall be awarded grade BB and the other grades shall be decided as follows:

    (i) AA and AB grades shall be decided between the AM and HM by dividing the range in equal intervals.

    (ii) BC CC, CD, DD and EE grades shall be decided between the AM and minimum marks required for passing the head (i.e. 40%) by dividing the range in equal intervals. 

4. SPI and CPI

    (a) Semester Performance Index (SPI): The performance of a student in a semester is indicated by Semester Performance Index (SPI), which is a weighted average of the grade points obtained in all the courses taken by the student in the semester and scaled to a maximum of 10. (SPI is to be calculated upto two decimal places.) 

A Semester Grade Point Average (SGPA) will be computed for each semester as follows:
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Where 

‘n’ is the number of subjects for the semester, 

‘ci’ is the number of credits allotted to a particular subject, and 

‘gi’ is the grade-points awarded to the student for the subject based on his performance as per the above table.  

SGPA will be rounded off to the second place of decimal and recorded as such.

    (b) Cumulative Performance Index (CPI):  An up to date assessment of the overall performance of a student from the time he entered the Institute is obtained by calculating Cumulative Performance Index (CPI) of a student. The CPI is weighted average of the grade points obtained in all the courses registered by the student since he entered the Institute. CPI is also calculated at the end of every semester (upto two decimal places).  .   

Starting from the first semester at the end of each semester (S), a Cumulative Grade Point Average (CGPA) will be computed as follows:
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Where

 ‘m’ is the total number of subjects from the first semester onwards up to and including the semester S, 

‘ci’ is the number of credits allotted to a particular subject, and 

‘gi’ is the grade-points awarded to the student for the subject based on his performance as per the above table. 

 CGPA will be rounded off to the second place of decimal and recorded as such.

    (c) The CGPA, SGPA and the grades obtained in all the subjects in a semester will be communicated to every student at the end of every semester / beginning of the next semester.

   (d) When a student gets the grade ‘FF’,  or I’ in any subject head during a semester, the SGPA and CGPA from that semester onwards will be tentatively calculated, taking only ‘zero’ grade point for each such ‘FF’ or ‘I’ grade.  When the ‘FF’ grade(s) has / have been substituted by better grades after the repeat examination or subsequent semester examination, the SGPA and CGPA will be recomputed and recorded.

5. Repeat End-Semester Examination

5.1. For those candidates who fail in a subject head or are eligible for appearing at the repeat examination, Repeat End-Semester Examination will be conducted within one month from the declaration of the results of regular end-semester examination, as per Regulation R.14.

5.2. The marks obtained by candidates in the in-semester examinations (continuous assessment and periodic test) will be carried forward in such cases. 

5.3. Grading the performance in the Repeat Examination:  The grades will be assigned as per 3.5 and 3.6 above. However, for a candidate taking any repeat examination or subsequent regular semester examination or performance improvement examination shall be awarded one grade lower than that decided on the basis of the actual marks obtained; provided ‘EE’ grade obtained in such an examination shall remain ‘EE’.  For reference see the table below.

	Grade obtained in repeat or subsequent end-semester examination
	Grade to be assigned
	Grade point  

	AA
	AB
	9.0

	AB 
	BB
	8.0

	BB
	BC
	7.0

	BC
	CC
	6.5

	CC
	CD
	6.0

	CD
	DD
	5.5

	DD
	EE
	5.0

	EE
	EE
	5.0


5.4. Revaluation of end-semester and repeat examination: Candidate’s performance in these examinations will be displayed on proper notice board and after 3 days of such display the marks will be sent to the Academic Office. No revaluation of these examinations will be allowed.
6. Passing of a Semester examination

A candidate shall be declared as ‘PASSED’ any semester examination if he/she has

    (a) Cleared all heads of passing by securing grades EE or higher in all the heads;

    (b) Passed all the heads of passing such as project, seminar, training, etc as per the rules;

    (c) Satisfactorily completed all the mandatory requirements of the course;

    (d) paid all the Institute dues; 

    (e) No case of indiscipline pending against him/her.

7.  Eligibility for the Award of a Degree

A candidate shall be declared eligible for the award of a degree, if he/she has cleared all the semester examinations as given in (6) above.

8. Allowed to keep terms (ATKT)

8.1 A candidate who has I grade in one or more heads of passing of an odd semester of an academic year shall be allowed to keep terms for the respective even semester.

8.2. A candidate shall be allowed to keep terms for the subsequent academic year if he/she has FF or I grades in not more than two heads of passing from all the heads of passing of the two terms of the previous academic year taken together. Such a candidate shall be declared as FAILED, ATKT.

8.3. A candidate who has not cleared Semester-I and II as per clause 6 above shall not be eligible to register for semester-V and VI.

8.4. A candidate who has not cleared Semester-III and IV as per clause 6 above shall not eligible to register for semester-VII and VIII

9. Repeating a course 

9.1 A student is required to repeat the course of a subject head under the following situations:

    (a) A student who gets an XX, FR, or DR grade in a course; or

    (b) A student has exhausted all permissible chances to clear the subject head. 

9.2 A candidate from second, third and fourth years who remains absent for the regular end-semester examination of a semester and the corresponding repeat examination for ALL SUBJECTS shall have to take fresh admission for the corresponding year; unless the candidate has dropped out / terminated from the course. 

9.3 If a candidate at the Second, Third or Fourth year fails to pass any semester examination in not more than 4 consecutive examinations, including the repeat examinations, from the date of registering for the respective year,  the candidate shall have to take readmission for the corresponding year again in which the failure has occurred, provided the course is not changed.

10. Improvement of performance

    A candidate will be allowed to appear at the entire examination after the regular end-semester examination as per the respective rules to improve the performance.  In such a case if the result of the examination repeated –

1. Is better than the previous one, the previous result shall be declared null and void; and

2. Is worse than the previous one, the result of the subsequent examination shall not be declared.

3. However, awarding of final grade will be made under the provision of sub clause 5.3 above.

11.  Exit rules for poorly performing students 

A candidate shall be excluded from a course under the following conditions:

(a) If he/she fails to pass any semester examination of the any year of the course in not more than four  consecutive attempts (Examination conducted by Institute) from the date of joining the course.

(b) If he/she does not keep two consecutive terms without giving any reasonable justification (as prescribed by the institute) for doing so. 

(c) If a candidate fails to fulfill all the requirements of his/her respective degree within the prescribed period from the date of taking admission to the course, the candidate shall be excluded from the course. 

 12. Miscellaneous
(a) Although CPI will be given in the Semester grade report, the final degree certificate will not mention any Class whatsoever.  

(c) Not withstanding anything said above if a course is revised /restructured then transient provisions applicable at the time of revision /restructuring shall be applicable. 

Syllabus Details for the degree of

Master of Technology in Food Engineering & Technology (M.Tech.)

Course
	No.
	Subject
	Credit
	Hr/Week
	Marks

	
	
	
	L
	T
	P
	Continuous

Assessment
	Mid-semester
Examination
	Final

Examination
	Total

	

	SEMESTER I

	FDT 2001
	Advances in Food Technology
	3
	2
	1
	0
	15
	15
	20
	50

	FDT 2002
	Food Safety & Toxicology
	3
	2
	1
	0
	15
	15
	20
	50

	FDT 2003
	Advances in Nutrition
	3
	2
	1
	0
	15
	15
	20
	50

	
	Elective I
	3
	2
	1
	0
	15
	15
	20
	50

	
	Elective II
	3
	2
	1
	0
	15
	15
	20
	50

	FDP 2011
	Project I (critical review of one research publication)
	3
	---
	---
	3
	
	
	30 (Report)

20 (Presentation)
	50

	FDP 2012
	Project II (Seminar)
	3
	---
	---
	3
	
	
	30 (Report)

20 (Presentation)
	50

	
	TOTAL:
	21
	10
	5
	6
	
	
	
	350

	

	SEMESTER II

	FDT 2004
	Advances in Food Engineering
	3
	2
	1
	0
	15
	15
	20
	50

	FDT
2005
	Carbohydrate Chemistry & Technology
	3
	2
	1
	0
	15
	15
	20
	50

	FDT
2006
	Food Packaging
	3
	2
	1
	0
	15
	15
	20
	50

	FDT
2007
	Modern Techniques in Food Analysis and Sensory Evaluation
	3
	2
	1
	0
	15
	15
	20
	50

	
	Elective III
	3
	2
	1
	0
	15
	15
	20
	50

	
	Elective IV
	3
	2
	1
	0
	15
	15
	20
	50

	FDP
2013 
	Project III (critical literature review of Research Project)
	3
	---
	---
	3
	
	
	30 (Report)

20 (Presentation)
	50

	
	TOTAL:
	21
	12
	6
	3
	
	
	
	350

	

	SEMESTERS III and IV

	Project evaluation of 350 marks in each semester


SEMESTER I
	1.
	FDT 2001 Advances in Food Technology
	

	
	· Advances in food processing techniques both thermal and non thermal.Newer techniques in thermal processing - Retort processing, UHT, Extrusion - hot and cold
	10

	
	· Ohmic heating,  pulsed electric field, high-intensity light pulses, radio-frequency heating, microwave, thermo-sonication, modified atmosphere, enzymic processing and hurdle technology etc. 
	05

	
	· Advanced Membrane Technology for water and liquid foods and effluent treatment. Application of Microwave for food cooking, dehydration. RTE frozen foods with reference to packaging 
	05

	
	· High hydrostatic processing of foods. Effect on enzymes, microorganisms in various food systems Equipment for batch and continuous processing. Other applications of HPP including thawing
	05

	
	· Recent developments in Food  Processing with focus on Indian Industry
Books Recommended

1. Advances in food and nutrition research by Steve L. Taylor, 2009

2. Advances in food research by C.O.Chichester, 1986

3. Handbook of food and bioprocess modeling by Sablani S., Rahman M, 2007

4. Advances in food processing and technology by Peter Fellows

5. Food processing and technology: Principle and practice by P Fellows, taylor and Francis, 2009
	05

	2.
	FDT 2002  Food Safety & Toxicology
	

	
	Types of food hazards: biological, chemical and physical; Risk assessment; Existing and emerging pathogens due to globalisation of food trade; Newer systems of safety evaluation such as HACCP
	10

	
	Testing of food ingredients & additives; Animal studies including LD50; Ames test for teratogenicity; Natural toxic constituents in plant foods; Shellfish poisoning; Chemicals from processing such as fumigants, chlorinated solvents, autoxidation products, carcinogens in smoked foods and pyrolysis, pesticides and herbicides
	10

	
	Intentional and unintentional additives; Toxicity due to microbial toxins including botulinum and staphylococcal toxins, mycotoxin and due to other food pathogens; Food allergy and intolerance; Detoxication strategy

Books Recommended

1. Handbook of food toxicology by S. S. Deshpande

2. Nutritional and safety aspects of food processing by Tannenbaum SR

3. Microbiological safety of food by Hobbs BC, 1973,

4. Chemical toxicology of food by Galli, C.L, 1978 

5. Principle method of toxicology by Andrew Wallace Hayes, 2001

6. Food toxicology by William Helferich, Karl Winter, 2001

7. The food safety information handbook by Cynthia A. Robert, 2009
	10

	3.
	FDT 2003 Advances in Nutrition
	

	
	Recent advances in biochemistry of food metabolism and nutritional aspects of foods; Nutritional requirements of special group of people such as aged, infants, pregnant & lactating mothers, patients etc.
	10

	
	Therapeutic nutrition & formulation of special dietary foods; Relation of food and diseases; Deficiencies of essential nutrients; Assessment of nutritional status & RDA; Effect of processing on nutrients; Functional foods and nutraceuticals with attributes to control cardiovascular diseases, cancer, obesity, ageing etc.
	10

	
	Food components and nutrients affecting immune systems, behaviour and performance; Functional aspects of dietary fibre, amino acids & peptides, lactic acid bacteria, antioxidants, vitamins, fatty acids etc.
Books Recommended

1. Advances in food and nutrition research by Steve L. Taylor

2. Human nutrition by Alfin-Slater, 1979,

3. Human nutrition by Burton, BT, 1976,

4. Food, Nutrition and Diet Therapy by Krause and Mahan 1996, 
5. Modern Nutrition in Health & Disease by Young & Shils.


	10

	4.
	Elective-I (from the list appended)

· Candidate will have to choose one of the elective subjects offered for that semester from the elective subjects.  A consolidated list of all the elective subjects is given at the end.
	

	5.
	Elective-I (from the list appended)

· Candidate will have to choose one of the elective subjects offered for that semester from the elective subjects.  A consolidated list of all the elective subjects is given at the end.
	

	6.
	FDP 2011 – Project I (critical review of one research publication)

INSTRUCTIONS FOR CANDIDATES

In this project, the candidate is expected to review single research publication either published or manuscript in preparation as decided by the faculty advisor.  In general a written report on similar guidelines as given for project II later needs to be submitted but the distribution of the content should be as follows: 

(a) 5% weightage (1 page) should be given to important features of the paper in own words of the candidate.

(b) 45% weightage should be given to literature survey including significance of the area of research discussed in the paper.

(c) Remaining part should focus on the detailed analysis of the paper.  Some general guidelines for the critical analysis of a research publication include: 

ORIGINALITY (5 marks):  Are the facts and ideas new, or have they been covered before by this author or other authors?  Is there enough useful information to warrant this paper and whether the length of the paper is justified?  If you feel the material is not new, please cite references in which it has already been reported.

TECHNICALLY CORRECT (20 marks):   Is the paper technically correct; are assumptions reasonable; is the reasoning logical?  If you think it is not, specify what you think is incorrect and suggest the correct approach.  Are the methods used in the work appropriate?  Are there any internal contradictions or computational errors and are there any loopholes in the observations?  If so, please explain.

CLARITY (5 marks):  Is the paper reasonably easy to follow and understand, complete but not verbose, and does it stick to the subject?  If not, please comment.

BIBLIOGRAPHY (5 marks):  Does the author cite all the references in the text and vice versa?  Are the references complete and as per guidelines?  Does the manuscript accurately represent statements in cited references and do not reproduce?

TITLE/ABSTRACT (5 marks): Is the title suitable and adequate?  Does the Abstract (normally 50-150 words) bring out the main points of the paper?

ILLUSTRATIONS AND TABLES (5 marks):  Is there material that could be better covered in a table?  Is there needless duplication between text illustrations and tables?  Are there too many illustrations or tables?  Are the illustrations clear and legible?  Are the experiments/results & discussion/illustrations/tables same/similar to other papers in similar area?

ALTERNATIVE INTERPRETATIONS (5 marks):  Are there other valid interpretations of the observations?  If so, please elaborate.
	

	7.
	FDP 2012 – Project II (Seminar)
The Seminar work is concerned with a detailed and critical review of an area of interest to Food Engineering and Technolofy.  Typically, the report should contain and will be evaluated based on the following points:

(a) Introduction: 2 pages maximum,

(b) Exhaustive review of literature (including figures): 10 – 12 pages: 50% Weightage

(c) Critical analysis of the literature and comments on the analysis Critical analysis should also contain quantitative comparison of observations, results, and conclusion amongst the various papers.

2. Two typed copies of the report on thesis size bond paper (297 mm x 210 mm) are to be submitted to Coordinator on ​​​time to be decided by the coordinator.  The detailed timetable for the presentation would be communicated.

3. The report should be prepared using the Times Roman font (size 12) using 1 1/2 spacing leaving 1-inch margin on all sides producing approximately 29 lines per page.  The report should be typed on one side of the paper and need not be bound in a hard cover binding.  Figures and tables should be shown as a part of the running text.  Each figure should be drawn inside a rectangular box of 12 cm width and 10 cm height.  The figures must be sufficiently clear and hand drawn figures will be acceptable.  Particular care must be taken if a figure is photocopied from source.  Each figure must have a sequence number and caption below.  Each table must have a sequence number and title at the top.

4. Name of the student, title of the problem and year of   examination must be indicated on the top cover.  THE NAME OF THE SUPERVISOR (ONLY INITIALS) MUST APPEAR ON THE BOTTOM RIGHT CORNER OF THE TOP COVER.

5. The report must be precise.  All important aspects of the topic should be considered and reported.  The total number of pages, including tables, figures, and references should not exceed 30.  Chapters or subsections need not be started on new pages, while getting the report typed.

6. Typographical errors in the report must be corrected by the student.  The student will be discredited for any omission in the report.  All the symbols used in the text should be arranged in an alphabetical order and given separately after conclusions.

7. The list of references should be arranged in alphabetical order of the names of authors.  In the text, the reference should be cited with author's name and year.  (author - date style) For example:

(i) Procedures used to experimentally evaluate the thermal resistance kinetics of microorganisms are summarized in literature (Stumbo et al., 1973).
OR

(ii) Stumbo et al. (1973) has summarized procedures used to experimentally evaluate the thermal resistance kinetics of microorganisms.   

The title of the article should also be included. The references must be given in the following standard format.

(a) Format for listing references of articles from periodicals: Gokhale, S. V., Jyoti, K. K., Lele, S. S., “Modeling of Chromium (VI) Biosorption by Immobilized Spirulina platensis in Packed Bed Column”, J Haz Mat, 170, 735-743 (2009).

(b) Format for listing references of Books:

Paul Singh, R., Heldman, D.R., “Introduction to Food Engineering” (3rd ed). Academic Press, New Delhi, pp. 104-110, 2004.
(c) Format for listing Thesis:

Gokhale S, “Process Development and Modelling of Preservation Techniques for Indian Traditional Foods”, Ph.D. (Tech.) Thesis, University of Mumbai, 2010

(d) Format for listing references of Patents in Chemical Abstracts:

Cananaush R.M., U.S.Patent 2,647,141, Cf. C.A.  48, 82636 (1954).

(e) Format for listing Handbooks, Tables, Symposia etc.:

Okos, M.R., Narsimhan, G., Singh, R.K., Weitnauer, A.C., “Food Dehydration”, in Handbook of Food Engineering, Heldman, D.R. and Lund, D.B. (Eds.),. Marcel Dekker, New York, pp. 437-562, 1992.
(f) Format  for listing Private  Communications  and  other  categories: 

Sharma, M.M., Private Communication (1984).

8. Consistency of units should be maintained in the written report.  SI systems   should be used.  [For SI system - Ref: Ind. Chem. Engr., 24, 32, 3 (1983)]. Units used in the literature (if not SI) should be correctly converted.

9. The time allotted for the oral presentation of seminar is 20 minutes: additional 10 minutes are provided for questions and answers.

10. INCOMPLETE AND CARELESSLY WRITTEN REPORT IS LIABLE TO BE REJECTED.

11. The last date for submission will NOT be extended on any grounds whatsoever.

12. There must not be any acknowledgment about the guidance by the faculty in the Seminar.

13. The Seminar will be evaluated on the basis of (i) rational approach to the problem, ii) correctness and completeness of the written text and iii) performance in the oral presentation.

Word-to-word copying from the published article is not permitted.  Flowery language is not to be used.
	


SEMESTER II
	8.
	FDT 2004  Advances in Food Engineering
	

	
	Application of Transport Phenomena for food systems. Flow behaviour of non Newtonian fluids. Rheology of dough with special reference to wheat. Unsteady state Heat Transfer with phase change. Heat transfer during freezing and thawing.
	15

	
	Equipment design aspect of evaporators, dryers, freezers. FFS, Vacuum and other packaging machines. Materials used for food processing equipment and corrosion control.
	10

	
	Flow sheet development with material and energy balance.
Books Recommended

1. Food Engineering Operations by Brennan J.G, 1976

2. Fundamentals of food process engineering by Romeo Toledo, 1999

3. Engineering Properties of Foods by Rao MA and Rizvi SSH, 1986

4. Elements of Food Engineering by Watson EL and Harper JC, 1989
5. Food Process Engineering by Heldman DR and Singh RP, 1984
6. Food Engg. Fundamentals by J. Clair Batty, 1983
	05

	9.
	FDT 2005  Carbohydrate Chemistry & Technology
	

	
	Different carbohydrates in food products such as starch, cellulose, sugars, pectin, fibre etc. and their significance in diet
	10

	
	Their chemistry & changes in them during processing; Chemical & enzymic modification; Interactions with other food constituents and their implications
	10

	
	Special application of carbohydrates in gels, emulsions, stabilisation of food systems, simulated and low-fat foods, edible packages etc.
Books Recommended

1. Glycochemistry Principles, Synthesis and application by Wang, Peng and George, 2001

2. Food Chemistry by Belitz and Grosch, 2004

3. Sugar Chemistry by Shallemberger and Birch, 1975

4. Advances in carbohydrate chemistry& biochemistry by Derek Horton

5. Food chemistry by Meyer, 1974
	10

	10.
	FDT 2006  Food Packaging
	

	
	Packaging as a method for conservation of foods; Packaging materials and their physico-chemical characteristics
	10

	
	Evaluation of quality of packaging materials; Package design; Test procedures for packages; Cushioning materials; Selection of packaging materials and package design for food products; Prepackaging.
	10

	
	Packaging materials for newer techniques like radiation processing, microwave and radiowave processing, high pressure processing, modified atmosphere and thermal processing as retortable pouches; Biodegradable packaging
Books Recommended

1. Modern food packaging, Indian Institute of Packaging, 1998

2. Profile on food packaging/C.F.T.R.I and Indian Institute of packaging, 1995.

3. Food packaging and preservation by M.Malthlouthi, 1994

4. Food and Packaging Interactions by Risch.S.H. 1991

5. Handbook of Food Packaging by F.A. Paine and H.Y. Paine 1983

6. Food Packaging Technology (Vol.1 & 2) by G. Bureau and J.L.Multon, 1996
	10

	11.
	FDT 2007  Modern Techniques in Food Analysis and Sensory Evaluation
	

	
	Application of modern techniques including spectroscopy, chromatography including GC, GC –MS, HPLC, HPTLC, gel permeation, ion-exchange, etc.
	10

	
	Enzymes in food analysis; Supercritical fluid extraction in food analysis; Rapid methods for detection of food pathogens, biosensors, automation and use of computers in food analysis
	10

	
	Sensory evaluation – different scales, training, skills and importance for consumer acceptance, Quantification of sensory attributes - Artificial Tongue, Artificial Nose.
Books Recommended

1. Flavours in food by Voilley, Andre, 2006,

2. Spectral method in food analysis by Magdi Mossoba, 1999

3. Sensory evaluation technique by Morton C. Meilgaard, 2007

4. Sensory evaluation of food: Principle & practices by Harry L. Lawless, Hildegarde, Heymann, 1999

5. Food Chemistry by W. Grosch by Belitz, H.D., Grosch, W. 2nd ed., 1999

6. Sensory Evaluation of Food by M.O`Mahony,1986
	10

	12.
	Elective-III (from the list appended)
· Candidate will have to choose one of the elective subjects offered for that semester from the elective subjects.  A consolidated list of all the elective subjects is given at the end.
	

	13.
	Elective-IV (from the list appended)
· Candidate will have to choose one of the elective subjects offered for that semester from the elective subjects.  A consolidated list of all the elective subjects is given at the end.
	

	14.
	FDP 2013  – Project III

This would be concerned with a detailed and critical review of the area of the proposed research project to be undertaken in the second year and will be under the guidance of the research supervisor.
	


The following subjects can be offered as ELECTIVES
	1.
	FDT 2021  Food Standards and Safety Regulations
	

	
	Salient features of Food Safety & Standards Act, 2006,Structure of FSSAI, Administrative set up at the State level. Roles and Responsibilities of diff. Food safety Regulators, Food  Safety Commissioner, Designated Officer, Food safety Officer, Adjudicating Officer Licensing and registration, Licenses to be granted by Central Licensing Authority, Documents/ Format required for Registration/ Licensing
	05

	
	Introduction to Food Safety, Food Contaminants (Microbial, Chemical, Physical), Food Adulteration (Common adulterants), Food Additives (functional role, safety issues), Food Packaging & labelling (Packaging types, understanding labelling rules & Regulations, Nutritional labelling, labelling requirements for pre-packaged food as per CODEX)
	05

	
	Organic food, Identifying Organic foods, Advantages, The Organic Certification Process, Organic Food labeling, GM food,Why are GM food produced, Main issues of concern for Human Health, How are GM Food regulated Internationally, Regulation in India.

Role of WHO to improve evaluation of GM food, Benefits & Controversies, Irradiated Food, Labelling of Irradiated Food. Freeze dried food, Functional Foods & Nutraceuticals, Functional foods from plant sources, animal sources, dietary supplements, Regulation.
	05

	
	World Trade Organization (WTO), Principles of trading system. SPS and TBT, Differences between SPS & TBT. WTO agreement on the application of SPS measures. Food & Agriculture Organization (FAO)

FAO in India, Technical Cooperation programmes, Bio-security in Food and Agriculture, World Health Organization (WHO), World Animal Health Organization (OIE), International Plant Protection Convention (IPPC)

Codex Alimentarius Commission - Codex India – Role of Codex Contact point, National Codex contact point (NCCP), National Codex Committee of India – ToR, Functions, Shadow Committees etc.
	05

	
	Good Hygienic Practices (GHP), Good Manufacturing Practices (GMP), HACCP, ISO 9001 (Quality Management System), ISO 22000 (Food Safety Management System), Traceability, Food Recall
	05

	
	Need for Food analysis, Accreditation of Food Laboratory, Referral labs. Risk analysis and management in food safety, What is food surveillance, Steps to be taken for reporting and dealing with food incidents. Food alerts. Offences in food, Trials (Case Study)and procedure to launch prosecution
Books Recommended
1. Environmental regulation and food safety by Veena Jha.

2. Microbiological safety of food by Hobbs, 1973

3. Emerging technologies; food process by Da-wen, 2005

4. Food safety by Laura K Egendorf, 2000

5. International standards of food safety by Naomi Rees, David Watson, 2000

6. Codex alimentarius by FAO & WHO, 2007
	05

	2.
	FDT 2022 Advances in commodity technology
	

	
	Genetically Modified Crops. New products and processes in various food commodities including plant and animal products.
	15

	
	Designers food, specialty foods, substitutes (eg. Milk replacers, low sodium slat, sugarless sweet meats, food for sports, geriatric). Nutraceticals with reference to Indian Context and Ayurveda

Books Recommended

1. Advances in food research by G.F.Stewart, 1966

2. Functional foods: Designer foods, pharma foods and neutraceuticals by Goldberg, 1994

3. Advances in food and nutrition research by Steve L. Taylor, 2007
	15

	3.
	FDT 2052 Fundamentals of food biotechnology and genetics 
	

	
	Fermentative production of enzymes used in food industry; solid state fermentation; recovery of enzymes from natural sources; cheese making and whey processing, impact of enzyme technology (bioethanol, protein hydrolysates, bioactive peptides); enzymatic processing of fruit juices. Role of enzymes in baking, meat and meat processing; comparative methods of toxicity testing in (novel) foods; biosensors; enzymatic approach to tailor made fats; catabolic processes and oxygen-dependent reactions in food; use of lipases and reactions in organic solvents and two aqueous phases.
	10

	
	Chemical structure of nucleic acid proteins; introduction to Genetics DNA replication, transcription and translation; cell division, cell cycle, mitosis, meiosis; introduction to human genetics; Mendelian genetics; single cell disorders; complex traits; DNA repair mechanism; modifying enzymes; recombinant DNA technology; mutation and polymorphism and their detection; family based and case control study designs; pedigree analysis; linkage analysis and association studies.
	10

	
	PCR, RT-PCR, electrophoresis, electro blotting and capillary blotting; population & evolutionary genetics, gene mapping; microbial gene transfer mechanisms, mutation, types of mutations, molecular mechanism of mutations, practical applications; application to produce genetically modified foods
Books Recommended

1. Fundamentals of food biotechnology by Byong H.Lee, 1996

2. Food biotechnology by Kalidas Shetty, 2006

3. Brock Biology of microorganisms, 12th ed., by M.Madigan, J.Martinko, J.Parkar,2009
4. Principles of genetics by  R. H. Tamarin, 2004
5. Fundamental bacterial genetics by  Nancy Trun and Janine Trempy, 2004
Basic molecular and Cell Biology 3rd edition Ed. by David Latchman. 2006.
	10

	4
	FDT 2054 Cell Culture Technology
	

	
	Introduction to plant and animal tissue cultures and cell cultures in general. Cell culture lab design and equipments, Media and reagents.
	05

	
	Plant tissue culture: Concept of totipotency, differentiation and redifferentiation; callus growth patterns/ characteristics, organogenesis, hairy root culture; somaclonal variations, somatic embryogenesis, synthetic seeds, anther and pollen culture, embryo culture and significance of haploid plants; 

Plant tissue culture techniques for crop improvement; protoplast technology: isolation & fusion, somatic hybridization and cybrids; production of virus free plants; production of secondary metabolites indexing for plant pathogens.
	15

	
	Animal, mammalian and other cell lines for invitro testing of drugs, toxicity of environmental pollutants, production of vaccines and therapeutic proteins & production of stem cells.
	05

	
	Principles of cryobiology and molecular diagnostics, Technological aspects for commercial utilization of cell cultures: Reactor studies, scale up and biosafety
Books Recommended

1. Culture of animal cells by R. Ian Freshney

2. Animal cell culture and technology by Butler, 2004

3. Introduction to plant tissue culture by Razdan, 1998,

4. Cell culture by Yadav, Tyagi, 2005

5. Laboratory manual of plant biotechnology by Purohit S.S, 1998,

6. An introduction to Plant tissue Culture by Kalyan Kumar De. 1999
	05

	5.
	FDT 2055 Biotechnology of Fermented Foods
	

	
	Functional foods, Traditional applications of food biotechnology- Fermented foods: eg dairy products, oriental fermentations, alcoholic beverages, and food ingredients; the role of biotechnology in fermented food products (dairy, meat, vegetable); Starter culture development, process development; Enzymes in the dairy industry: cheese making and whey processing, impact of enzyme technology
	15

	
	Enzymatic processing of fruit juices; Role of enzymes in baking, meat and meat processing.  Applications of immunological, techniques to food industry; Detection methods for E. coli, Staphylococci, Yersinia, Campylobacter, B. cereus, Cl. Botulimum & Salmonella from food samples. Newer Processing Technology, Pesticide Residues, Newer Sources of Ingredients, Nutraceuticals, Use of Antibiotics & Hormones in Food Processing & Agricultural Practices etc.
Books Recommended

1. Industrialization of indigenous fermented foods by Keith H. Steinkraus

2. Microbiology of fermented foods by Brian J.B.Wood

3. Advances in Biochemical engineering, Vol 3 by Ghose T.K., 1974

4. Microbial technology by Peppler,1979

5. Dairy Microbiology by E.M.Foster

6. Fermented Food Beverages in Nutrition by Gastineau CF, Darby WJ and Turner TB, 1979

7. Advances in Biotechnology by Moo-Young M, 1981

8. Fermentation Biotechnology: Principles, Processes and Products by Ward OP, 1989

9. Principles of Fermentation Technology by Stanbury PF, Whitaker A and Hall SJ, 1997
	15

	6.
	FDT 2072 Nutritional Genomics
	

	
	Gene- environment interaction; gene- diet interaction; principals and practice behind dietary management of genetically transmitted disorders
	10

	
	Phenylketonuria, galactosemia; G6PD deficiency; lactose intolerance; complex traits; birth disorders; signal transduction; epigenetic mechanism
	10

	
	Bioactive components of food; nutraceutical; effective gene expression; epigenetic process; signal transduction. Recent developments in the field
Books Recommended

1. Nutritional Genomics by Jim Kaput, 2006

2. Nutritional Genomics by Regina Bregelius, 2006

3. Nutrigenetics and nutrigenomics by Artemis P.Simopoulos, 2004

4. Encyclopediae of genetics, genomics, proteomics by Jorde Lynn, 2005
	10


10 of 13

_141831140.unknown

_141965132.unknown

