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iNTRODJCTION

* The first food te:hﬁo 'ng course at the certificate c\.fﬂl wes m*rr‘duceg in Nepa' in 1973 {2530 B. S ) |r & dim’of this course was 1o
produce mid- lsvel food t ef*hnology professionals. This program was discontinued in 1979 (2036 B.&) and in the same year, anew §-
. year bachelor s-degree course, commonly referred to as B.Tech. (Food), was launched under the Instnk_ufe of Scfenc_e and
g Technology (16ST) at Tribhuvan University (TU). The B.Tech. (Food) course has !}een rem nqud Hwice; the first revision took place in
1994 (2050 B.S.), and the second in 2005 (2061 B.S.). - o -
The revision of the current food technology curriculum is long overdue; it has been ﬂeariy twc} decades since the last update in 2005.
As our understanding of various subjects and leaming methodologies advances with time, regularly updating and revising the curniculum
is essential. The need fo revise the current curriculum is urgent, to ensure students are eqmpprd with {he skills, knowledge, and values
necessary to succeed in a dynamic, interconnected world. - . -
In this revised curriculum, the anriual system has been changed lo a semester system fo align the currﬂ:uium with infernational practlce
Itis hoped that both students and faculty members will greatly benefit from the more focused, interactive, and student- centered learning
observed in a semester system.

NAME OF THE PROGRAM _
" The name of this program will be Bachelor in Food Teéhnology, which may be termed B. Tech. (Food) in short.

OBJECTIVES OF THE PROGRAM

The objectiv'e‘é of B. Tech. (Food) curriculum, established since its inception, have been maintained in this revised curriculum as.
well, which are as follows:

1. To provide knowledge in food science and the principles underlying food processing.
2. To give wider knowledge to students in advanced food engineering.
3. Toacquaint students with industrial management practices.

4. Totrain the students in product-specific specialization areas.

-

ELIIGIBILITY CRITERIAFOR ENTRANCE EXAM

Eligibility for applying to the B.Tech. (Food) entrance exam is determined by the criteria established by the Institute of Science
and Technology (10ST), Tribhuvan University (TU). These criteria are subject to periodic revisions by the Entrance Committee.

CRITERIA FOR ADMISSION

" Applicants for the B.Tech. (Food) program must pass the entrance examination conducted by the 10ST Dean’s Office, Tnbhuvan '
University (TU). Admission will be granted based on merit, determined by the enfrance examination scores and additional criteria
established by the adm|55|on committee. :

 COURSE STRUCTURE
o TheB. Tech. [Food} course structure will be as follows:
o -'_!'he B._Tech. (Food) course spans 8 semesters‘ equivalent 04 academic years.
~ o Each academic year comprises 2 semesters,
o A sémester lasts 16 weeks, with a minimum of 90 working days.
o  The entire course encampasses 140 credit hours: 93 credit hours for theory and 47 credit hours for practlcal sess:on
o Each credit hour, whether practical or theoretical, is equivalent to 25 marks.
o The total weightage (full marks) of the course is 3500,

Explanation of relevant terminologies used

Credit Hours: A credit hour is a unit that gives weight to the value, level, or time requirements of an academic course. It typacally
represents-one hour of scheduled instruction given to students.

Marks per Credit Hour: The number of marks assigned to each credit hour refés
assessment of the student's performance.

Total Weightage: The full marks or total weightage indicate the cumulatiVg -.f v el tudent can earn from %e entire ou
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“This encompasses all the assessments, including exéms;lperforménce in the practical, ang assignments.

“ . Subject code

The subject code Js structared as follows (also see the following example): *

Program Code: Each subject code starts with aprogram code that s specific

Bachelor in Food Technology.

lothe course of study. In this case. BFT denotes

Academic Year Indication: The program code is foliowed bythe academic year within e program, which is indicated by

the numbers 110 4, corresponding to the first-, sécond-, third-. and fourth year, respectively

Semester Indication: The first semester of any academic year is represented by the number 0, and the second semester
) L = = o

by the number '§',

Unique Number: Following the “Semester Indication”, there is a unique number that helps to identify the subject,

Nature of the Subject: The code ends with aletter that signifies whether the subject is theorefical (A) or practical (B).

Ist Senvester of the year

|

“2rd Semester of the year

I

BFT 332(B) -

| | Development
|

3 BET 101 (A). - )
_ Prog?am code _—I i L Theory Program cade J o L F-‘ract.e';;ai_
(Bachafor in Food Technology) ! Subjact (Bachelor in Food Technology) ' Subject
: Academic year Academic year
COURSE DISTRIBUTION
The entire course is divided into two categories:
% Allied courses, which constitute 34% of the curriculum,
b i 2. Core courses, which make up the remaining 66%. =
The subject codes and the distribution of courses by their nature are detailed in Table 1.
Table 1 Course distribution by nature o _
Subject code | Subject Credit Nature | Sub-total | % Distribution |
Allied BFT 101 | Applied Physics 3+1 A+B
ouses BT 102 Engineering Mathematics 340 A
BFT 103 | Industrial Chemistry 3+1 A8
BFT 104 | Applied Statistics 341 A+B
i BFT 105 | General Biochemistry 3. AsB
B BFT 106 | General Microbiology 241 A+B
: BFT 151 | Instrumental Techniques of Analysis 3+1 A+B _
; BFTM Basic Principles of .Engineé_ri.ng 3+1 A+B Cii I 34
BET 156 | Fundamentals of Electica Engineering 2+1
BFT201 | ComputérAppHcatjon in Food Technology 2+1
- BFT 251 | Workshop Technology 242
BFT402 | Operations Research 2+1
BFT 451 | Research Methodology and Statistical Methods 2+1
| Food Plant Management and Entrepreneurship 2+0
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[ -M:_T_LGS -JHurha'n Nutrifion *= _ _ f 2+1 o feBy
( | BFT202 | Food Chemistydl .. g sd - B ] el | |
_|_ f BFT 203 ISUQSfTEChHOJGQ}‘ > 2 || 2+-‘|__:_T':F—+B—_j ' rl R M [I
| | BFT204 |Food Enginecring - | 2+1__JT|_ A8 | ]I
BFT 205 | Principles of Fopd Processing ) <M f A+B " |
BFT206 | Principles of Fdod Preservation : 3+1 f A+B
BFT252 | Cereals, Legumes and Oilseeds Technology } 2+1 f A+B
BFT253 |Industrial Microbiology-l - M| mB
‘BFT254 | Food Engineering-|l g 2+1 A+B
BFT 255 | Food Quality Control and Standards 240 A |
PBFT 25 | Food Analysis . | A
BFT301 | Industrial Micrabiology-Il - e 241 AtB
BFT302 | Biochemical Engineering-| 24 A+B
BFT303 | Fats and Olls Technology T 5&;34 66
BFT 304 | Sensory Assessment 2+1 A+B
BFT305 | Dairy Technology-| - ' . A+B
BFT306 |Meat Technology-I : 241 A+B
BFT 351 | Fruits and Vegetables, Tea, Coffee and Spices - 3+1 A+B
BFT 352 . |Biochemical Engineering-Il 2+1 A+B
_BFT353 | Food Safety and Security : S 240
r.ﬁ BFT 354 | Confectionery and Snack Foods 2+1 A+B 4‘
BFT 355 - |Dairy Technology-l - G v | m |
BFT 35 | Meat Technology-I ' 1 oa A+B
BFT 401 Food Packaging _ - 2+1 ~ A+B
BFT403 [Food Storage . - TSP e T i
BFT404  |industrial Tour FESE T 2T B
BFT405 |InplantTraining 5 0+2 B |
BFT453 | Dissertation s = T T 0+4 B
| (BFT454 |Class Seminar - i 042 B - = |
COURSE DURATION

weeks and includes at least 90 working days. The curriculum comprises 43 papers: 4 are theory-only, 37 combine theory and
practical, and 2 are practical-cnly. Additionally, there is a compulsory 7-day industrial tour and a 45-day In-plant Training (internship)
in the 7th semester. The 8th semester is exclusively for dissertation work and related subjects.

9 b T 4]
%
: 0} ’ ae:‘\
A :yw : ""‘l_ /‘% 0f Science 83
(\ M / 4 9 {3 . Leap's 0.11\92
: , ’-./ AN _/'J:_ . pils /_._‘_ __7":’ e ..~:""'""" Kimpar 2“&

:\_ (\V O e },—""

=




o teredit hour of theory class equals 1 hour of lecture per wask

© . 1 creditprattical class equals 4 hours of practical session per ek

. Subjects with practical sessions.asting less than 4 hours {especially in Sem | and:Sem i) are requ_fred to conduct 1-hour tutorial -

class.and 3-hour lab session for the group.

- EVALUATION
- The évaliation procéss includes both internal assessments and final examinations. The final exams. known ac semester

examinations, will ba conducted by the Institute of Science and Technology (10ST) at the end of each semester. A summary of the
weightage distribution for these examinations can be found in Table 2. 1 : : -

L t i
Table 2 Marks distriaution for the course

] G = - . = - . .
) ] Marks (weightage) distribution

o
et s o]

Pass marks (@ ’
; |

40% in each category '
50% in each category |

= )

Internal assessment (1 Final exam (% weightage)

{% weightage)

Marks (weightage) distribution iz
Evaluator . | Weightage - I . Pass marks

- Mentor faculty 50% -
- Commentator faculty : S 25%
-HOD _ 25%
- Immediate plant supervisor

Course category

Class seminar (1

In-plant Training @
; - Plant manager

- On-the-spot inspection

Diséedatfoh & - Supervisor
i - External examiner
- Internal examiner
- HoD :
Industrial tour (1) ._FGuide(ea_cher{sJ TN Ey 100%

o The evaluations will be carried outby the college or campus.

) Students are required to pasé every category of thé internal assessments (Table 3) to be eligible for the final examination, F ailing the
internal assessments means students are not permitted to apply for the final examination. : -

) The final practical examinations will take place under the supervision of an external éxaminer appointed by the Institute of Scfence

and Technology (10ST),

© 1 Students must successfully complete the coursework up to the 6th semaster to engage in dissertation work. However, they are only

eligible to defend their dissertation after passing all semester examinations, excluding the dissertation itself, The dissertation
defense will accur in the Presence of an external examinar designated by 10ST,

The distributiongof marks forinternal assessments can be found in Table 3 for theory courses and Table 4 for practical coursesf) he
P e is calculated by summing the marks obtained across all assessment categories. | R
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Table 3 Marks distribution for the internal assessment (theory: ParLA) |
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Explanation with example:

¢ Forasubject with 3 Credit Hours of theory (Part A), the total marks for this part will be 75 (1.e.-3 Credit Hours x 25
marks = 75 marks). Of these, 40% (which is 30 marks) will be allocated for internal evaluation. .

- © Theinternal evaluation marks will be distributed across three components, viz., attendance, as§ignments, and preboard
exam. In the above case for g subject with 3 Credit Hour theory, the distribution (based on Table 3) will be as follows:

*- 2.5 marks for attendance,
© e T5tharks for assignmants, and
*  20marks for the preboard exam. .

o The preboard exam will take place after at least 75% of the course material has been covered, The results of the internal
evaluations must be submitted 1o the central office's examination section, along with the students’ examination application

o The minimum attendance requirement to sit for semester exams will be 75% in every subject. The total number of classes
conducted before the preboard exam will be taken as 100 in the calculation of the marks secured by the student. The
marks secured in the attendance category will be caleulated using the formula: i

' Actual Attendance Percentage
Attendance Score = __L______ﬁa_——__i <25

Note to the teachers: Students cannot get less than 1.875in the attendance category, as this score is possible only if the
atterdance is less than 75%, in which case the student will not be eligible to sitin the final exam, v

o Students must pass the internal evaluation to be eligible for board exams. The institute should arrange
reexaminations until the student meets the qualification criteria for the board exams.

©  The results of the internal evaluations will be submitted to the central office’s examination section, along with the
students’ examination application forms. B

o Forinternal nofification of the results of the intemnal evaluation, the institute will ndt disclose the n&arks obtained. Instead, it
~will only publish the list of passed students and promptly notify the failed students for reexamination.-

Table 4 Marks distribution for the internal assessment (practical: Part B)

e oo , _ Marks distribution =~ W j
I  Credit - ' Fullmarks |  Attendance | Practical record ____ Performance .
o bossie o 18 20 i 278 5. - i L7
T 1B I 35 # 3 L o cas

Explanation with example: e .
o Fora practical (Part B) with 2 Credits, the total marks will be 50 (i.e., 2 Credits x 25 marks = 50 marks). Of these, 40%
- (which s 20 marks) will be allocated for internal evaluation. - ' Sl |
o Theinternal evaluation marks will be distributed across three components:
* 7.5marks for attendance, ' :
* Smarks for practical record, and
* 7.5marks for the performance.

o The results of the internal practical evaluations will be forwarded to the central office's examination section only after the
completigg of the final practical exam, once they are compiled with the marks oblaine/q.in the said exam.
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o The minimum attendance requiremerit to’sit for practical exams will be 75% in even
number of practical classes conductad before the preboard exam-wil be

' Secured by the student. In the above example, for a 1 credit practical session,
attendance category will be calculated using the formula: - il -

i the marks
+
L

= marks a student Can sectire in the

Actual Attendance Percentage

Attendance Score T T R
! - 100. b
Note to the teachers: In this case, students cannot secure marks below 2.625 in the attendance category (1 credit

practical), -

o For Ihe final practical examination, the distribution of marks for final practical exam and viva-voce {by the external” -
xaminer assigned by 10ST) will be as in Table 5, e e :

Table 5 Marks distribution of the final practical exam

: e
] Marks distribution

Practical exam (Internal examiner) ]— Viva-voce

Full marks

Explanation with example j
o - Forapractical (Part B) with 2 Credits, the total marks will be 50 (i.e., 2 Credits x 25 marks = 50 marks). Of these, 60%
o (whichis 30 marks) will be allocated for final examination, -

©  The final practical exam marks will be distributed between the internal and the external examiner. In the above case, the
+ distribution will be as follows: :

¢ 20 marks by the internal examiner, and -

* 10 marks by the external examiner.

" EXAMINATION DURATION

The written examination duration wil be 2 hours for both 3 Credit Hours and 2 Credit Hour courses, both in internal assessment
and final examinations, For the final practical examination, a duration of 4 hours will be allotted for 1 Credit course and 6 hours for 2
Credits course. : . :

THE GRADING SYSTEM

- Grading system will be as per the grading system of Tribhuvan University, as given in Table 6.
Table 6. Grading System of TU for undergraduate leve|

Grading cale {in%) Performance

90-100 Outstanding
80 - less than 90 Excellent
70-lessthan 80 .. Very Good
60 ~ less than 70 Good |
50 - less than 60 Satisfactory
40 - less than 50 Pass*
0 - less than 40 Fail

Pass* refers to acceptable

MEDIUM OF INSTRUCTION AND EXAMINATION

The medium of instrugfion and examination will be English.
: . o
%

%, X
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' STU_DENT-TEACHER RATIO

Depending on-the roomspace and classrdom amenities, the maximum sludent-teacher ratics vl be as folows:

24:1 for theory classes

]

15:1 for practical classes (maximum)

'PROVISI_ONFO_R;DEPARTMENTSANDCOMMIT}EE% Pl £ il S -

The cellege/campus cah form departments (instruction committees) comprising at least 5 faculty members per committee. fiead of
the department (HOD) included. There will also be an ad-hac dissertation committee consisting of the HOD, external examiner,
dissertation supervisor and internal examiner for evaluating the students’ o'rsseriahon{:hes:s (see Table 2). '

INSTRUCTIONAL MATERIALS
The instructional materials include, but not limited to, the following:
o Printed and digital materials: Hands out, textbooks, presentation. s.'ideé, animafions, efc.
o Audio-visual materials: Leciure slides (presentations) and refevant videos. i
o Online learning system: Online 'meetfng pratforms like Zoom, Teams, Google Meet etc.

For practical classes, faculties are required to provide the necessary learning materials (printed matter, videos, etc.) to the
. students in advance (preferably one week in advance) so that the practical session requires less time for the explanation.

TEACHING-LEARNING METHODOLOGY _ o
The téaching~!eaming methodology will involve an inductive, deductive, and learner-centered ‘feed-forward' System, including lectures,

tutorials, discussions, assignments, demonstrations, and hands-on practice as the method of knowledge delivery.
QUESTION PATTERN FOR THE THEORY EXAM
The question pattern for theory exam will be as follows:

| Course full marks‘ Credit Board exam full marks _ Long question* - Short question**
(60% of course full marks)
50 B

30 2 outof 3(6 marks each) _6 outof 8 (3 marks each)
- 75 3 45 20ut of 3 (10.5 marks each) '

" Consider formulating long questions exclusively from units that receive at least 5 1o 6 teaching hours, Additionally, refrain from
dividing the question into more than 3 parts, ensuring that the question as a whole remains closely aligned with the unit content,

™ Question setters can create short questions from an y unit, while adhering to the constraint of not dividing the question into more
than two parts. It is essential that these parts maintain relevance to each other.

7]




S SEMESTER WISE COURSE STRUGTURE

The semester_-wfsedi'stributio’n_ of the course s as given in Table 6. Course bearing the asterisk (*) denote allied courses. _

Table 6 Semester-wise distiibution of the course

Libjdel

1. Applied Physics = BFT 101 (A)

Semester | - & S e - BFT 101 (B : d
| 2 Enineeriqg_hﬂathemaiié&*‘_ ; ' ___BFT102(A .
5 ' : '

Indastrial Chemistry* BFT 103 (4)
: BFT103(B

4. Applied Statistics* - . . BFT 104 (4) 3
) e ¥ D BFT 104 (B 1

5. General Biochemistry* ; : BFT 105 (A) 2
= BFT 105 (B : 1
6. General Microbiology* : BFT 106 (A) 2

_ : BFT 106 (8 1
| R ' | SubTotal | 22 |
Year/Semester Subject ‘Subject code and Nature . Credit

BFT 151 (A)
BFT 151 (8)

8. Basic Principles of Engineering * BFT152(A) 3
' BFT 152 (B 1

9. FoodChemistry-] =~

_ BFT 153 (A) 2
_ BFT 153 (B 1
10. Food Microbiology BFT 154 (A) ' 2 ;
. BFT154(B) 1
11. Human Nutrition . ' BFT 155 () 2
_ Lo BFT 155 (B .

Instrumental Technfques of Analysis *

‘| 12. Fundamentals of Electrical Engineering * BFT 156 (4) ey
BFT 156 (B 1
| Year/Semester Subject : - SRy Subjectcode andNature Credit
.| Year Il _ 13, Computer Application in Food Technology * BFT201(A) 2
Semester I/ BFT 201(B : :

14. Food Chemistry-I BFT202(A)

1 =1 : ; BFT 202(B :
16. Sugar Technology BFT203(A)
- BFT 203 (B

BFT 204 (A)

16. Food Engineering-|

. BFT 204 (B
17. Principles of Food Processing ’ BFT 205 (A) ]
L BFT 205 (B
18. Principles of Food Preservation ! BFT 206 (A) IJ
A | BFT 206 (B) !
—-—..._L____—-—..__
i Sul;}-Tot"—t
¥ L_ A
Dl £, 8ence & Tec"
» g 3 : e -4?33”!8 omca -




Yeardl .

Semester|v -

(50

Year |l
Semester

Year/Semester
Year |l '

Semester V|

| 30. Meat Technology-|

33. Food Safety and Security

| 35. Dairy Technology-I

¢ Workshop Tech nology *

J

: R el i
: f 20. Cefeals, Lequmes and Oilseéds Technology
r ' o ¢ :

P b e
1 21. Industrial M icrobiclogy-|

122 Food Engineering-||

23. Food Quality Control and Standards
L gevanaangs .
24. Food Analysis 4

. ISubject 1
.| 25. Industrial Microbiology-I

BFT251(A) -+ |

L5 __hs.trzsz_(g)_ S
ke BETI521B) ;‘______4:'

26. Biochemical Engineering-|

(BFT 254 (A)

. BFT 256 (A)

BFT 253 (A) 0 S
BFT 253(8 .

B GRS e

. Z ol

7 4 I

BFT 254 (B CERES
BFT 255 (A) R

BFT 301 (4)
BFT 301 (8
BFT 302 (4)
BFT302(8) -

27. Fats and Qils Technology

BFT 303 (4)
BFT 303 (B

28. Sensory assessment

29. Dairy Techrelagy-|

31. Fruits and Vegetables, Tea, Coffee ang Spices

32. Biochemical Engineering-l

BFT 304 (A)
BFT 304 (B)

BFT 305 (4)
BFT 305 (B
BFT 306 (A)
BFT 306 (8

BFT 351 (A)
BFT 351(B)

BFT 352(A)

BFT 352(B).

BFT 353 (4)

34. Confectionery and Snack Foods

36. Meat Technology-I

|BFT354(8)

BFT 354 (B)

BFT 355 (A)
BFT 355 (B

BFT 356 (A)

BFT 356 (B)

BET251(B): .. 1 . g -
_.__J_.__,_._____T___z; e
i
Li
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37. Food Packaging BFT 401 () " 2 T e |
| Semester VIi SUESNT S BETA01@®) " - " pempdo = B0
’ g Ee i {'38. Operations Research * BFT 402 (A . ' I' 2 J )

39. Food Storage

BFT402(8) b ool
BFT 403 (2) ' 2
BFT 403 (8) - 1

e

|
|
|

40._Industrial Touf BFT 404 (8) e 1
41 In-plant Training BFT405(8) 2 |
: SubTotal | 12 :

Year/Semester. |
Year IV
' ‘ Semester Vil)

42. Research Methodology and Statistical Methods *

BFT 451 (4)
BFT451(8
BFT 452 (4)

43. Food Plant Management and Entrepreneurship
Development * .

44. Dissertation : | BFT 453(5)
45_Class Seminar |BFT454(8)

Sub-Total
Grand Total

3 &
%y, E
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. CURRICULUM |

- [-Course: Applied Physics .~ -~ CourseCode: BFT101(A] . - Cradit Hour: 3 |
| Semester: | ; [ : i il * - Teaching hours: 48 h ' - FullMarks:75" ~ | -
| Nature of Course: Theory Sy 2 (3 lecture hours per week) |
—_.__=—-—-—___________._.———-——_____.\____‘____ : —_— ~

_Course descﬁription_énd objectives

Applied Physics is a foundiational discipline tiat bridges the gap betwesn theoretical physics and practical applications. In the context of

Food Technology, it plays a crucial role in understanding the physical intricacies of food, and optimizing various physical phenomena related
to food production, processing, and quality assurance, =

- The main objective of the course is to impart fundamental cancept of physics in food }echnorog}'., The student will a::qﬁfre knowledge of
material properties, thermodynamics, heat transfer, acoustics, optics, eleciromagnetic radiation, mechanics and rheclogy.”

Course detail _
i[-— Unit |Content Details of content - - 5 . ! Teaching
[ J . : i : hours
i[ 1 |Material Properties | o Elasticity: . b : [2 h} 9
- Stress and strain, and their relation; Hooke's Law: different types of elastic
constants and their relations; coefficient of rigidity of a cylinder, bending moment.
* Surface tension: L - [4h]
- Surface tension and surface energy; interfacial surface tension; curved
(convex/concave) interfaces; temperature dependency;'coqcemrau'_on
-dependency; liquid-liquid—gas systems; solid— liquid-gas systems; kinetics of
interfacial phenomena; adsorption kinetics at solid interfaces: measurement,
measuring interfacial tension; measuring contact angle; dynamic measurement
and applications. ' ,
* Viscosity: et} - [3 ]
- Stream line motion and rate of flow; equation of continuity; Bernoulli's theorem:
coefficient of viscosity: Stoke's Law; Poiseuille’s method for determination of
- coefficient of viscosity; Ostwald viscometer,
2 |Thermodynamics | e Thermodynamics: : i i ' [5h) 12

Isothermal and adiabatic process; thermal equilibrium; Zeroth Law of
thermodynamics; First Law of thermodynamics; Second law of thermodynamics;
Carnot's engine; Camnot's reversible cycle and its efficiency; Camot's theorem,
entropy; S-T diagram; entropy of a perfect gas. _
~» Refrigeration; : : _ [3h]
- Production of low temperature; freezing mixtures: coaling by evaporation; vapor
compression refrigeration and vapor absorption refrigeration; refrigeration cycles.
 Thermal radiation: ! e A - [4h]
- Introduction; concept of black bod y radiation; Stefan-Boltzmann Law: Kirchhoff's
law of black body radiation: Wein's displacement law; Planck’s quantum theory
of radiations; detection of thermal radiations. _ '

and Heat Transfer

3 - |Acoustics & Optics | « Acoustical properties: : ' [3h} 8

- Sound; speed of sound: reverberation and echo; loudness and volume: noise;
ultrasonic sound; applications.

Optical properties: S : [5h]

- Refraction - basics, measurement of refractive index; applications for refractive

~index; colorimetry - light and color: physiclogy of color perception: color as a
vector quantity; color measurement and applications; near-infrared (NIR) and
ultra-violet (UV) - basics: measuring techniques and applications. 4‘

Continued ...
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[ a4 . Electromagnetic =~ | «  Electiomagnetic waves: ° . 5 ey faw X W b S g g
{Radfation s T Ir 'Production-o_f'eiéctric'ﬁei_d from-moving magnétic field; proditction of magnetic ]-' -
. [ : field from moving electric field: electromagnetic waves; its properties and i .
: ot 2 it spectrum; Infra-red rays; ultra-viclet rays — their sources, properties and ) |
’ AR . I - applications; hazards to human health- micro-ovens " S
J LN | « High energy radiations and health physics; : Gt T
- 7% 70 - Xerays and gamma rays ~ their produclions, properties and practical - I |
applications; isotopes and radio-isotopes; appiications of radio-isotopes in I -
medicines, industries, agricultures and scientific research; biological effect of |
¢ lonizing radiations; hazards due to exteraal and internal sources; radiation dose ’ :
and radioactivity units; applications of thermal radiations. =
5  |Mechanics and .* Mass and density: [Zh] 12 -
Rheology: - Mass; weighing and atmospheric buoyancy: density; temperature dependency of
Geometricand = density; pressure dependency of density; specific gravity (relafive density);
. |Rheological ., methods for laboratory measurement of density; applications. _
Properties * Geometric properties: ' : [4.5h)

- Particle size; sizing by image analysis; equivalent diameters ~ geometric
equivalent diameters and physical equivalent-diameters; specific surface area;
specific surface of individual particles: specific surface area in bulk materials;
particle shape and size for crystals Form Factor - sphericity, particle size
distributions; sizing by sieving, median, modal value; average particle size -
integral mean, specific surface distribution, Sauter diameter: Characteristics of
distributions; measuring particle size by other techniques - weighing technique, -
sedimentation and aerodynamic classification with fluids; optical techniques,
electrical techniques; applications. i

* Rheological properties: : [5.5h]

- Rheologicalraadels; viscous behavior: flow, shear rate, Newtonian flow

behavior, non-Newtonian flow behavior: comparison of Newtonian with non-

Newtonian fluids; pseudoplastic flow behavior; thixotropic flow behavior: dilatant
flow behavior, rheopectic flow behavior: plastic flow behavior; model functions

o st o Ry
=

for plastic fluids, Ostwald~de-Waele Law; lemperature dependency of viscosity;
measurement of theological properties; rotational rheometers; measuring
insfruments based on other principles; funnel flow from beaker or cup;
viscoelasticity: stress relaxation: creep: oscillation testing; rheology and texture
of solid foods: rheological tests, texiure tests ; applications. :

Total - 48

Reference materials

1.
4

“Alpen, E. L. (1997). ‘Radiation Biophysics’. (2n¢ ed. ), Academic Press. [ISBN 9780120530854]

Figura, L. O. and Teixeira, A. A, ( 2023). “Food Physics: Physical Properties — Measurement and Applications”. (21 ed.),
Springer, Switzerland, [ISBN 978-3-031-27398-8]. _ o s .

Glaser, R. (2012). “Biophysics: An Introduction” (2 ed.). Springer, New York. (ISBN §78-3642252129]. :
Povey, M. J., Holmes, M. J., Rafig, S. Simone; E., Rappolt, M. and Francis M (2020). “Physics in Food Manufacturing:

. ICas'e Studies in Fundamental and Applied Research”, [ISBN ISBN 9?’-8-0—7503-2598-7].

Radi, H. A, and Rasmussen, J. 0. (2013). "Principies of Physics: For Scientists and Engineers”. Sringer-Verlag, Berlin,
[ISBN 978-3642230257: 978-3642230264). !
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" Course CoderBFT 101 B

Determination of specific gravity of materials,
Determination of refractive index of liquid.
Determinatian of low temperature of materials,

- Measurement of radiation energy.
" Determination of surface tension of liquid by Jaeger's method.

Determination of coefficient of viscosity of given liquid by Stoke's method.

Determination of wavelength of sodium light by measuring diameter of Newton'sring.

Determination of specific rotation sugar solution by using Laurent's half-shade polarimeter. -

Unit wise marks distribution for the final exam

Title Z e ' Total (%)

Unit
1 Material properties : 20
£ 2 Thermodynamics and heat transfer - 25
3 Acoustics & optics s _ 15
4 Electromagnetic radiation ' 18
5 Mechanics and rheology: geometric and rheological properties 25
' . Total  100%

1t [ Course: AppledPhysics -
.| Semester;| g 2 i Teaching hours; 64 h :
[ Nature of Course: Practical + Tuforial - . . (Tutorial: 1 h, Lab: 3 hper session}
7 __'_-_—_—_—'__'-‘———-—'___‘_'_'_-'___—_—_'__-_‘_'f_“_'_'__““_'
List of practical for the laboratory session -
1. Determination of specific heat capagity of solid and liquid ,

T CréditRour 1]
.- Full Marks: 25 *

.1

!
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Cqurse:'EngineeringMathematics B AT - M LR e -Céu‘rse_Codé:_BF‘_T‘IOZ (A). - Credit Hour: 3

;I Semester: | i . g s PR oy Teaching hours: 48h = - FullMarks: 75
| Nature-of Course’ Theory % e m B ;_{3Ie'c‘tﬂr'eh0grsperhfek_} ' e [

Course description and objectives . S e .

Engineering Mathematics plays a crucial role in varipus scientific and engieering disciplines, 'fﬂc.‘ud_mg food technology. It pro‘._e:des the
nécessary matfiematical tools and techniques to analyze, modsl, and sofve real-world probiems encountered in the food industry, In the
context of food technology, engineering mathematics helps students understand and quantify various aspects related to food processing,
Quality control, safety, and optimization. The student should have prerequisite knowlsdge of Higher Secondary mathematics, especially

calculus, analytic. geometry and algebra. : L » .
This course aims to develop students’ mathematical skills specifically far Solving engineering problems related to food processing. Through
the application of mathematical techniques, students learn to model food processes, optimize parameters, and predict behavior. The
course prepares students to understand and apply fundamental mathematical tools relavant to Food Technology, enabling them to
complete projects by effectively applying-mathematical principles. : : '

Course detail
Unit |Content . | Detailsof content - ; - Teaching
hours

1 Deriva"cives'ar_ad their | « Review of derivative and differentiability. _ . [1h] 10
Applications | * Indeterminate forms, types and their real-life examples, L- Hospital’s Rule.

' [2h]
* Higher order derivatives, Leibnitz theoram. . 7 [9h)
* Power series of single valued functions: Taylor's series, Maclaurin's series.
_ (3]
* Asymptotes to cartesian and polar curves. - _ [2h]

2 | Antiderivativesand | o Review of definite and indefinite integrals. Pl . [1h] 10

their Applications | o pifferentiation under integral sign. : [2h]
* Improper integrals. ) j [1h]

* Beta and Gamma functions and their applications, [2h]

‘» Areaand arc length in plane for cartesian curves, = . [3h)

* Centroid and moment of inertia under area of curve. [1h]

3 Ordinary Differential | « Review of order, degree, solution of first order first degree differential 10
Equations and their equations by variable separation method and solution of Homogeneous
Applications equations, ; [1h]

; * Linear differential equation and equations reducible to linear differential
equation: Bernoulli's equation, ' G L [1h]
* First order and higher degree differential equations; Clairaut’s form. [2h]
* Application in physical sciences and engineering: , [3h)
- Expone_ntial growth and decay model; modelling heating system using
Newton's Law of cooling; modelling electric circuit: mixing problems:
‘modelling chemical reaction: modelling blood sugar distribution in human

body, motion under gravity, modelling rain fall problems.

* Second order and First Degree differential equations with constant [
coefficient and variable coefficients reducible to constant coefficients; J

modelling mass spring'system;Cauchy’s equations. - - - 3h |

4 Plane Analytic * Transformation of coordinates: translation and rotation. - _ [2h] l 4
- | Geometry * Equation of conic in cartesian and polar form: identification of conics. [2h] }
o o | [l

9 | Three-dimensional | « Review of planes.
| Geometry & |- The straight line: symmetrical and general form.
| » Coplanar lines.




I‘ - 6. | Matrices s . Rank of matrices and.its application in system of tinear equations. * 2 I";J &
T, ll i o | s Vector s'pace-;Iinear-depqndencle:and independence. - - et [t 4 uy
& :' | « Eigenvalues Cayley Hamiltor theorem and its applications. [Th |
I * - Eigen vectors, diagonalization of matrices. ' ) 2h) | !
II—_——'|_‘_—— ] T : 5 . ‘_--_____-— i . =y _.‘_:"__ e _“_-'-_-_‘—'_ .__i-‘_'T‘__-"_-_-_f! .
T : Total | . 48

Reference materials

1. Dutta, D. (2005), “Textbook of Engineering Mathematics® Vol. | and i (Revised 2 ed.), Naw Age International Pvt, Ltd

India. [ISBN 81-224-1689-5]. . |

- Jeffery A (2001). “Advanced Engineering Mathemétfcs-”. Academic Press. [ISBN 9780123825926,
Kreyszig, E. (2019). “‘Advanced Engineering Mathematics” (10" ed.). John Willey & Sons, USA. [ISBN 97811 19571094,

Parajuli, V. etc., (). A Course Book on Engineering Méthematics-f, Asmita Publication, Nepal. .

2

3.

4. ONNeill, P.V. (2011). “Advanced Engineering Mathematics”, (7™ ed.). Cengage. [ISBN 978111 1427412},
5 P '

6

Sastry, S. 8. (2008). “Engineering Mathematics”. (Vol Land II, 4t
[978-81-203-3616-2 (Vol, 1), 978-81-203-3617-9 (Vol. 1n]

Thomas, G.B., Finny, R. L. and Weir, M. D. {1998}, “Calculus and Analytic Geometry” (ned.)

e

India

9780070582378),

8 WylieC. R., Barrett, L. C. (2017). "Advance‘_d Engineering Mathematics” (6%.ed.). McGraw-Hill India, [ISBN

*_ Unit wise marks distribution for the final exam

Unit  Title

Total (%)

[ Derivatives and their applications . -

2 Antiderivatives and their applications

3 Ordinary differential equations and their applications
4 Plane analytic geometry

5 Three-dimensional geometry

6 Matrices

25
25
25
8
8

9

Total

100%

Kirtip sr 208

P e e e

ed.). Prentice Hall of India Learning Pt. Lid., New Delhi

- Narosa Publishing House,

T T
-

— e}



Course deslérfption and objectives

Course: Industrial Chemistry I . La . €ourse Code: BFT 103 () Credit Hour: 3 |+
| Semester;1. . ] e s 2 Teachinghours: 48h . *- = gy Marks: 75 - ]'

|. Nature of Course: Theory (3 lecture hours per wigek)

'

e e e o ]

tndustrial Chemistry applies physical and chemical processes 1o transform raw materials into producis beneficial fo.humanity: It lies at
the_intersection of science, engineering, and economics. It deals wiih chemical processes-used to manufacture everyday progucts, from N

“plastics and pharmaceuticals to food, food additives and fuels.

The Industrial Chemistry course aims to equip students with essential knowledge and skills reiated to industrial processes, chemical
engineeripg, and'enirepreneyrshfp, Throughout the course, students learn to understand chemical reactions in fodd pracessing and
preservation. They also apply their chemical knowledge to assess food quality, predict shelf-life, and optimize food processing methods. _

Course detail
Unit

Teaching

Content Details of content {
: ' - | hours
|

Industrial processes, major chemical industries, raw materials for chemical 7

industries, differénce between classical'and industrial chemistry. [1h]

1 ’ Introduction

* Quality control, safety and environmental concerns, pollution control
technologies, sustainable industrial chemistry, green chemistry. [1h]

* Industrially important chemical reactions, excess and limiting reactants,
fractional conversion, selectivity, yield, extent of reaction, stoichiometry,
catalysts. - T ' - [2h]

» Chemical kinetics, rates of reaction, first order and second order reactions,
~ collision theory. ' [2h])

* Chemical equilibrium, chemical reaction equilibrium constant, reactor
i performance. _ _[Th ke

2 |Chemical : * Mass, moles, composition, process variables, temperature, pressure, 8
Engineering volume, density, concentration, flow rates, block flow diagrams, process
Principles flow diagrams. © [1h)

* Material balances with chemical reactions, material balance with muitiple

process units, mole balances with industrial applications, material balance _
with recycling, material balance with multiple chemical reactions. [4h]

*  Fluid flow: momentum balances, fluid properties, pump types, centrifugal
pump, positive displacement pump, piping and valves, flow measurement
devices. . ' [2h]

*  Safety and health: material safety data sheet (MSDS), fire and flammabilty,
explosive limits, chemical reactivity, toxicology, hazard and operability analysis
(HAZOP). (1h]

3 |Separation - |, Mixtures, phases, classification of separation technologies, unit processes, a3
Principlesand =~ | ypit operations, o g i) i
Technologies - !

. Eq'uf'librium-based separations: crystailization ,I evaporation, condensation,
distillation, baich distillation, flash distillation, continuous multistage distillation,
packed towers, absorption, adsorption, [3h]

*  Water tréatment: hardness of water, softening of water, zeolite process, ion-
exchange, chemical analysis of water. . [1h]

' ¢ Pollution control technologies: air'poil.ution conirol, cyclones, electrostatic
} precipitator, filters, scrubbers. [1h]

Water poliution control: industrial waste treatment, aerobic and anaerobic
oxidation, biochemical oxygen demand (BOD), chemical oxygen dema
Eynaerobic digestion R

.

|

Continued ...
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| .4 |Thermodynamics ]J « First, second and third laws of thermodynamics, enthalpy, Gibbs free. . . | § .|
-[and Heat Transfer | energy, thermochemistry,; energy balance equation, forms of energy, ', I {.
i _ . internal energy, enthalpy calculation; modes of energy transfer, entropy, o
) [ [5 energy balance with chemical reaction.  *- ' ' [3h] | P
3 T | » Heattransfer equipment, heattransfer coefficient, energy conversion | :
[ | processes, heat exchangers, heat engine, fuel cells. | (Zh] |
S i : - ; i _._.._________T___. i
‘J 3 llnorganic Chemical [ * Extractive metallurgy: mineral processing. extraction of metals, corrosion. [1h] | - 7 i
Industries
l[ F l e Chlor-alkali industries, sulfuric acid, sodium hydrexide. [1h] | ']
| * Industrial gases: ammonia, nitrogen, oxygen, hydrogen, carbon dioxide, f
" acetylene. 1 2h |
« Fertilizer, cement, lubricants, pulp and'paper, glass. ceramics, paints, .
refractories. - . [2h
- - S 1
* Rubber: latex processing, mastication, vuleanization, synthetic rubbers, [1h]
I . T
f ol Organic Chemical | « Petroleum processing, catalytic cracking, catalytic reforming, knocking, 8
Industries octane number, gasoline, diesel, diesel index, kerosene, aviation fuel,
| asphalt, flue gas analysis. v ) (3h]
* Fuels: Classification, calorific value calculations, coal classification, coal analysis,
coking. _ « o [1h)
* Plastics and Polymers: nomenclature, func(ionali_ty,'c!assiﬁcation, polymerization. |
processes, molding, thermoplastics, thermosetting plastics, polymer additives.
[2h]
* Fermentation process, ethanol, pharmaceuticals, soaps, detergents, sugar,
(2h]
7 |Introduction to * Volumetric and gravimetric analysis, Karl Fischer titration. [1h] 6
Chemical Analysis - e
 Chromatography, gas chromatography, liquid chromatography. [1h]
* Atomic spectroscopy: Beer-Lambert's Law, UV-visible absorption
spectroscopy, atomic emission spectrometer (AAS), inductively coupled plasma
emission spectrometer (ICP-AES), _ [2h)
* Fourier transform infrared (FTIR) spe'ctroscopy, mass spectronietry. [1h]
* Electrochemical analysis: pH, conductivity, potentiometry, cyclic voltammetry.
' [1h]
; l Total 48
Reférence‘materials : : e <
1. Heaton, A. (1996). “An Introduction fo Industrial Chemistry” (3 ed.). Springer Science + Business Media, Dordrecht. [ISBN
1978-94-011-0613-9). : : : '
g H_ipplé, J. (2017). *Chemical Engineering for Non-Chemical Engineers”. John Wiley & Sons Inc. New Jersey. [ISBN
, 9781119309635, ; -
3. Murphy, R. M. (2022). “Introduction to Chemical Processes: Principles, Analysis, Synthesis”. McGraw Hil Education (India)
- [ISBN 9781260791372, 5 : :
4. Tyrell, J. A, (2014), ‘Fundamentals of Industrial Che'mistry: Pharmaceuticals, Polymers, and Business”. John Wiley & Sons,

Inc., New Jersey. [ISBN 9781118708668).




| CoursrIndustral Chermistyy =  ColrseCode; BFT 103(8) g Rour 1]
| Semester; |. oS L al il ' Teachfnghoqrs:_ﬁ:ih R Full Marks: 25 (o
* | Nature of Course: Practicaf_’«*'Tu_térfai- Pkt « (Tutorial: 1 h, La_b:SE_pE'session}_' ' T 2 '

chshusl I S e+ TSN 8
-~ List of practical for the laboratory session- . . - el B
L Empirical formula of 3 compound by gré_mee{rJ'c analysis, *
2" Dissolved oxygen in wéier_ ( i e =
3. Chemical oxygen demani (COD) in'water, )
4. Biochemical Oxygen demand (BOD) in water.
5. Total dissolved solids (TDS) in water, _
6. Total Suspended Salids (TSS)in water.,
7. Saponification value of oil.
8. Moisture and fatty acid content of soap.
9 Viscosity, pH, conductivity of detergents. =
10. Use of FTIR to determine polypropylene degradation.
11, Trace metals in lubricating o, .
12. Study of catalytic converters in motor vehicles.
13. Stack emissions from various industries. :
14." Heat released during a combustion reaction using bomb balorimeter.
15. Process flow diagrams of various industries.

Unit wise marks distribution forthe final exam

Unit Title Total (%) -
1 Introduction ' 15

2 Chemical engineering principles ; 16 ememe
3 Separation principles and technologies 18
4 Thermodynamics and heat transfer ; 2 A
5 Inorganic chemical industries _ ' 15
6 Organic chemical industries y 17
7 Introduction to chemical analysis 10
. Total 100%

18]
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' . [ Course: Applied Statistice ™~ e - Course CEB'&?BTET*@TAT_"*—ETJE'H&&W'""" 7]

[ Semester:| el e Teaching hours: 48 h " - Full Marks: 75
LNatureof_Cqu_rse: Theory .. .. . ' e {JJecturehour_sperweék) s j

Course description and objectives = . : Z 0 AR : : -
The Applied-Statistics course focuses on an oyerview of descripfive Statisfical analysis, probability and Some probability distributions,

conceptual details and appiicair’_ons of inferential statistics such as estimation testing of. hypothesis using parametric tegts for tesri:'-.g
the significance of single mean, single proportion, two means, two proportions. and ron-parametric test for the test of significance of
associations of two independent altributes. The course also deals with the concepts and applications of simple correlation and regression

analysis with the concept of multiple linear regression model. It also explains the cbncepts and applications of some design of experiment

techniques. Concepts and applications of some statistical quélity control tools such as, X, R. p, and d chart with special réfereﬂcé o -’
quality prospects of food technology related data. .

This course is designed to disseminate the knowledge of descriptive and inferential statistics focusing on analyzing quality controf related
data problems. Besides this, different tools for statistical quality control techniques will be discussed for handling data in the relevant
field. ' ¥ ' :

Course detail Tt s : - ; - ; =9k
Unit Details of content e Teaching
77 _ " hours
1 |Fundamental * Difference between descriptive and inferential statistics, data measurement
Conceptsof scale, histogram, ste'm-and~!eaf_display, applications of measures of central
Statistics tendency, measures of dispersion, measures of shape of the data

distribution, exploratory data analysis, and their applications in quality
control related data.

2 Probability and * Concept of probability, marginal, joint, conditional ﬁrobab’ility; Baye's

Probability theorem and decision tree and their applications, expectations, binomial, .
Distributions ~ Poisson and'normal distribution with their main characteristics,
applications of these distributions in quality control process.
5 'Sampling and | “An overview of different sampling techniques, sampling distribution of 3
Sampling - mean and proportion, central limit theorem and its applications.
Distributions :
4 |Estimation and * Theory of estimation, point estimation, interval estimation and their ' .4
.| Testing of intérpretations, estimation of sample size, hypothesis testing, level of
Hypothesis significance, Type | and Type Il error, power of the test, algorithm for

testing of hypothesis, traditional and p-value approach for decision
making in testing of hypothesis,

- Statistical_Tests | = Statistical test for single mean, single proportion, two proportions,

: independent t- test, paired t-test, F-test for the test of two variances,
linkage between confidence interval estimation and testing of
hypothesis, rationale of applying non-parametric tests, test of
significance of two categorical independent variables, assumptions of
these statistical tests and their applications in drawing inferences about
process quality, problem specific interpretations of the statistical

‘decisions.

6 |Designof - *  Basic concepts of design of experiment: : s

Experiments - Completely randomized design (CRD): Layout, and analysis with equal and
unequal number of observations, and their applications.

- Randomized block design (RBD): Layout, analysis, and its applications.
- Latin square design (LSD): Layout, analysis, and its applications. B e /a/
- Concept of Response surface methodology (RSM). o 4 |
__-_'_‘———-—————...___"_——-—_‘—‘——— _.,._. .

Continued ..




«Correlationand |, -

Simple linéar correlation and-its assumptions: s'imbre i‘incé; regr_eféséon and
its fitting, interpretations of-regression coefficient, coefficient of - '

determination and its interpretation, prediction in regression, assumptions
_of linear regression, regression diagnostics, concept of multipte
regression analysis, use of these techniques in the relevant field, and their -

‘problem specific interpretations,

Introduction to quality and quakity improvements -different dimensions of
quality, concept of quality characteristics and quality engineering, brief
discussion on Deming's framework for implementing quality and
productivity improvement, quality systems and standards, national

S

- guidelines for quality standards of Nepal, statistical process control,. .
control charts, 3- control limits, tools for Statistical Quality Contral(SQC),

control charts for variables: X and R chats, control limits for X" - chart

“and R-chart, construction of control chart for _{ and R, criterion for

detecting lack of controlsin X and R charts, interpretation of X and R
charts; Control charts for attributes: p-chart for fraction defective, control
chart for number of defectives(d-chart), interpretation of p-chart, control
chart for number of defects per unit(c-chart), its limits, and applications,
discussion on six sigma principles. :

Total

“Statistics: An Introduction Using R" (1sted.). John Wiley & Sons Inc. New Jersey. [ISBN 978-

g IBM SPSS Statistics” (6™ ed.). Sage Publication. California, USA. [ISBN 978-

‘Fundamentals of Applied Statistics” (4" ed.). Sultan Chand & Sons, India. [ISBN

Hines, W. W., Montgomery, D.C. Goidéman,.D. M. and Borror,' C. M. (2004). *Probability and Statistics in Eﬁgineering"'{—‘lth_-

ed.). Wiley, New York. [ISBN 0-471-24087-7).
Hogg, R. V., Tanis, E. A, and Zimmerman, D. L,

| ? .
l k | Regression . |
Jl |lAr’ratI)_rsis i'
Jim mEt s
| U ! : A - |.
! 8 - | Statistical Quality | o
| Control I
/ I
]
Reference materials
1. Crawley, M. J. (2015),
1118941096]. -
2. Field, A. (2024). “Discovering Statistics Usin
1-5296-3001-5]. === _
3. Gupta, S. C. and Kapoor, V. K. (2014).
978-8180547058].
4,
5.
9?8-0135189399]_.
6. Montgomery, D. C. (2009).

978-0-470-16992-6).

(2019). *Probability and Statistical Inference” (10" ed.). Pearson. [ISBN

“Introduction to Statistical Quality Control” (6% ed.). John Wiley & Sons, Inc. New Jersey. [ISBN
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| Semester: | b S Teaching hours: 64h "~ _.
|-Nature of Course: Practical + Tutorial ) . (Tutorial: 1 h, Lab: 3 h per session). L
- ‘———-—__.______-‘———__,._,,—-—-——_..._r Y _—--_---_—._-—_._——¢I—_—-—._-_._——'__—-_..

" CreditHour: 1. ] .
; _"F'u!!_l‘u-ia:'ks;_ZS a5 b

Course description and objectives . ; ] /
This course is designed to make the students able to analyze numerical dafa based of the theories and concepts studieo in*Applied
" Statistics [(BFT 104 (A)). It is focused to develop student's hands on capacity to analyze the guality controf related datg using any
statistical software such as SPSS, STATA, R or any whichever is convenient for them. After completion of this course students will be
able to analyze data using appropriate statisticai tool(s) through statistical software, and able fo make problem specific interpretations.

Thé course concentrates on the applications of different statistical tool(s) fearned-in theory paper, a,:),urc-'_:;nnaée-!y by recognizing the data
structure, e&cfbsively using statistical software. |t also deals with the appropriate interpretations of the software generated results with

“feference to the data problems in the relevant field. The details of the coverage of the pracfical prailems which need to be performed
in computer laboratory, are listed in the following coverage of the practical problems,

List of practical for the laboratory session

SN.. | Unitofthe |Details _ . : .[No._of_practicél
| theory problems to be

paper ]performed(atleast) _l[

Descriptive statistics including stem-and leaf display and box plot for - 1
summarizing data =

Normal distribution 5 ' (7
Explaining the sampling distribution of mean and standard error (taking sample | - . 1
with and without replacement) - : )
45  |Test of significance of single mean with confidence interval
Test of significance of single proportion with confidence interval
Test of signiﬁcanée of two independent means

Test of significance of two proportions

Test of significance of two means (related case)

Test of significance of two variances _ ’ ,

1

1

1

1

; 1

' ’Test of significance of association between two independent attributes . [ ; A
i Design of experiments: Completely Randomized Design (CRD) I : 4
: 1

1

1

Design of experiments: Randomized Block Design (RBD)

Design of experiments: Latin Square Design (LSD)
7 Simple correlation and simple linear regression analysis

= % /\_’ and R chart _ _ .
’ - | p-chart ' _ 5 : e _ s
c-chart : ]

e

' Unit wise marks distribution for the final exam

Unit  Title Total (%)

1 Fundamental concepts of statistics. 10

2 Probability and probability distributions 10

3 Sampling and sampling distributions

4 Estimation and festing of hypothasis

& Statistical tests 25

6 Design of experiments 20 %
" Correlation and regression analysis 10

8 Statistical quality control 15

' Total -

-'___“——————________________._,

100%

; : OO'IOfSt‘i:»"‘.!:Q &"Q
XL : DE‘&;‘ L :{"ue
89
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[ Course:General Biochemistry . T Course Code: BT 105 (A) ~ . CreditHour 3

Semester:|. - . D s RERTA : Lecture hour: 481 - .. - FullMarks: 75 |
Nature of Course: Theory 0 oz N S - (3lecture hours per week) © ' .

Course description and objectives

“Biochemistry is a dynamic field that explores the molecular intricacies of life- In this one semestercourse, students gain foundational
knowledge about the chemical processés that drive living organisms. The course emphasizes fhe st ucture and function of biomolecules, - -
cellular processes, and metabolic pathways. : ;

The course aims to provide students with a comprehensive understanding of essential topigs in biochemistry. Students explore
biomolecules (such as proteins, nucleic acids. lipids, and carbohydrates), delve intd enzymology (including enzyme kinetics and regulation),
study metabolic pathways, investigate cell signaling mechanisms, grasp genetic information (DNA, RNA, transcription, and translation), and
gain practical skills in biochemical techniques. By covering these areas, students cdevelop a strong foundation in biochemistry and its

applications.

Course detail _ =

Unit | Content | Details of content (o ' ' Teaching’

. : hours
1 Biomolecules ~ |"a  Water, pH and buffer. ) - 8
" e Cell: structure, functions of organelles.
» Chemistry of carbohydrate: definition, classification, function. '
» Chemistry of protein: definition, classification, organilzatjom
* Chemistry of lipid: definition, classification, functions.
Bio-membrane: structure, function and transportation across membrane.
: * Nucleotides and nucleic acid. ' '
N e Vitamins: definition, classification, water soluble and lipid solsbis.

2 Enzymology * Enzyme: definition, unit, classification, co-enzymes, cofactors, 4

* Mechanism and Kinetics: Michaelis-Menten equation, types of mechan ism, types
of reaction.

* Enzyme inhibition and regulation.
* Industrial and clinical applications of enzyme.

3 Metabolism | « Digestion and absosptions of nutrients. 12
* Vitamins as coenzymes, RDA, sources, deficiency syndrome.
* Thermodynamics and Bioenergetics. '
* Glycolysis and TCACycle.
* Electron Transport Chain and Oxidative phosphorylation..
'« Pentose Phosphate Pathway and gluconeogenesis, g!ycogén =
" metabolism: synthesis and breakdown. o
* Metabolismof carbon skeleton of amino acids and biosynthesis of non-

essential amino acids. ' :
« Ammonia Transport and Urea Cycle and specialized product of amino acids.
-« Biosynthesis of fatty acids and B-oxidation of fatty acids, ketogenesis.
. Bioéynthesis and degradation of cholesterol and other sterols.
* Purine and pyrimidine biosynthesis and catabolism. .
Continued ...
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E Py 'T’“'—_*‘:—-—.—‘—T.——‘“—f?_'-—_f"—f_—f“ o e D
4 | Cell Signaling - e Ho.rmon_es:ciassiﬁca:écn,mechanésmbf'acéion,re-::u.'L' N

! Il : -’"Neurotransmitter.s': ciassification, mechanism of action, regulations. - ' } _ \ [,
. - é'-Immu‘nogl‘obuims:structure, function, antibody diversity, class,s"-v.'ief':.'r:g._ A A |' .

’ [.o .Aut'ofnm}uhfty and hypersensitive reactions, clinical and industriaf |

i l_ Jl 1L : . -| ap_plicatifms of anﬁbodi_es.- & ; ol ol S b 'iJ[I _.“__h oty
|! 3. _Genetic‘ . *  DNA organization and function. : " 10 _
information * DNA replication.

. DNA damage an& repair.. .

. Trans,cr?ption_*and RNA processing.-

* Mutation, genetic code, translation and post-translational modification.

* Regulation of gene expression, operon concept. :
- Non-coding RNAS, siRNA, miRNA.  ~

. Molecﬂ!artechniques: PCR, DNA fingerprinting,

* Recombinant DNA technology: vectors, restriction enddnucfease. gene
cloning, genomic library. Rl

* CRISPR gene editing, blotting techniques.

Biochemical
Techniques

* Definition, classification and applications of different separating
- techniques: centrifugation, filtration, dialysis, etc.

B Colorimetry, spectrophotometry, spectrofluorometry.
* Turbidimetry, nephelometry.
¢ Mass spectrometry.

* Chromatography: paper, thin layer, gel filtration, ion-exchange,
affinity chromatography” Clifdmatofocusing,

* HPLC, gas chromatography.
* Electrophoresis: SDS-PAGE, agarose gel electrophoresis, isoelectric focusing.
* Tracer techniques, radiois_otope, radioimmunoassay (RIA), autoradiography.

. lmmunodfffusion, immuno-electrophoresis, Enzyme Linked Immunosorbent
- assay (ELISA) and Chemiluminescence Immunoassay (CLIA).

* Densitometry and hydrometry.
* lon selective electrode and polarimetry.
* Hybridoma technology.

Refence ma{erials _ e : : -

1. Nelson, D. L. Cox, M. M. and Hoskins, A. A. (2021), "Leﬁninger Principles of Biochemistry” (g ed.). Austin: Macmillan
Learning. [ISBN 978-1 319228003). . ; 3

2. Berg, J. M., Tymoczko, J. L., Gatto, G. J. and Stryer, L.- (2019). “Biochemistry”. (g0 eq. ). Macmillan International, Higher
Education, New York. [978—1319114_671]._ _ el y

3. Kennelly, P, J., Botham, K. M., McGuinness, O., Rodwell, V. W. and Weil, P. A. (2023). “Harper's lllustrated Biochemistry"

(32 ed.). McGraw Hill Lange, New York. [ISBN 978-1 -28'-046995.0]. ; : .

4.. Ferrier, D.R. (2017). “Lippincott lllustrated Reviews: Biochemistry” (Lippincott lliustrated Reviews Series) (7t ed.). Lippincott
Williams and Wilkins, New York. [ISBN 978-1456363541), : _ -

5. Vasudevan, D.M,, Sreekumari, S, and Vaidyanathan, K. (2019). “Textbook of Biochemistry for Medical Students” (9 ed.),
Jaypee Brothers Medica PubHShers New Delhi, [ISBN 9?8-9389034981}.

6. Chatterjea, M. N. and Shinde, R, (& {Textbook of Medical Biochemistry" (g1 ed.). Jaypee Brothers Medical Pjﬁhers, B{

(K..-"' . ¥
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- Satyanarayana, U-and Chakrapani, U, (2015).."Bischemistry 4f'v'.ritf1_C,!?rffr;a?_L’J_fjr:-:ie;;uts. & Case Studies), (47ed)!
- Health Sciences APAC, New Delhi, [ISBN 5788131236017), =~ ~ ..~ = . o Sk
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 Roitt & M. {1997). "Essentia immunology’ (9" ed.). Blackwall Sciende Oxford. [ISBN 9780865427207] .-+ .

Punt; J., Strariford, S, Jones, P. and Owen, J. A, (2013), “Kuby Immunology”. (8% &d., North American edition). Madmifian

. Education, New York. [ISBN 97813191 14701),

Wilson, K., Watker, J. M, Hofmann. A. and Clokie. S (2018). *Wilson and Walker's Principles and Techniquesof - ;
Brochemistry énd Molecular Biology” (8ed.). Cambridge University Press, New York. [ISBN 9781 107162273}, -

. Freifelder, D. (1982). “Physical Chemistry for Students of Biology and Chemistry”. Science Books International, Boston,

(ISBIN 9780857200027). ) . g
Plummer, D'T. (1987). “An Introduction to Practical Bioctiemistry” (3 ed.). McGraw-Hill, London. [ISBN 9?800?0‘8&1659].
Sadasivam, S. angd Manickam, A. (2008). *Biochemical Methods” (3¢ ed.). New Age International, New Delhi TISBN -~
9788122421408). :
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.Course C_o_(j"c-':uéqr'—f.‘f_i%?s'} o Credit Hour; 1|

""Ceurse: General Biochemistry T :
Bl o B S R % UL . Teaching hours: 64h . *.: . - Full Marks: 25
| Nature of Course: Practical + Tutorial e R, (Tutorial: 1 h, Lab: 3 h per session) . N "

"List of pr'a;:tfcal for the laboratory é'eésion j = =0, -

. -Preparatiqn of buffers of different pH and measursment of pH by dif:er_en_i methods. - e
Color reaction re_acltidns ofcafbohydralé and identification of carbchydrate from upknown sampies. .
Verification of Beer's and Lambert's law and identification of A ' ' _
Extraction of starch and sugars from plant sources and determination of reducing sugars by Nelson-Somogyi method.
Estimaiion_éfgiucose in food and biological sampies. . thomy e
Color reaction reactions of amino acids and proteins and identification of amino-acids.ang prqiefns from unknown samples,
Separation and identification of amino acids by paper chromatography. '

Extraction of proteins from various food sources (e.g., milk, meat, egg, plant products, efc.) using isoelectric precipitation,
ammonium sulphate fractionation. centrifugation and different chromatographic techniques. . : =

9. ‘Estimation of proteins by Biuret, Kjeldahl and Folin-Wu method. ~
- 10. Separation of proteins by SDS PAGE. ; .
11, Identification of fipids in unknown sample: Determination of saponification number and iodine number in a given sample.
12. Effect of different factors (Températu-re.l PH, cofactors, inhibitors and activators) on enzymatic activity (e.g., catalase, -
~ amylase, efc.). : - '
13, Isolation and characterization of DNA
14. Amplification of DNA using PCR and agarose gel electrophoresis. _
15. Detection and quantitation of antigen and antibody by immunodiffusion and ELISA techniques.
16. . Measurement of specific gravity of the food samples by hydrometer, densitometer, etc.

':I
® N oA w oo

Unit wise marks distribution for the final exam

Unit  Title : Total (%)
1 Biomolecules 15
2 Enzymology 10
3 Metabolism - ' 25
4 Cellsignaling 10
5 Genetic information . 20
6 Biochemical techniques : 20

Total 100%

251




ERY |

| Semester:|. " ..
| Nature of Course: Theory
Course description and objectives . :
General microbiology focuses on general principles of -microbiology that provides students foundational knowledge
microorganisms. It covers general aspects of microbiology and microbial
The course aims to equip students with a foundational un

[ Cotirse: General HEE_'r"oBTol_ogy iy

Teaching hours: 32 . -

FullMarks: 50 =

(2 lecture hours per week)

techniques, and gain insights into microbial growth, nutritional requirements, and the factors that affect growth. - :

Course detail

~ -Course Code: BFT 106 (A) 7 Creditour: 2]

derstanding of microbiology. Throughout the course: students learn about the
structures of microorganisms, become familiar with various bacteriological techniques; explore microscopy principles and staining

) on biology of
techniques and roles of essential biomolecules in microbial iife.

| Unit | Content Details of content Teaching
J ' hours
1 Introduction to * Introduction to microbiology; scopeand different disciplines of i 4
Microbiology and microbiology; harmful and beneficial microorganisms; important .
| Classification of scientists and discoveries in microbiology. {1h]
Microorganisms | | Theories of spontaneous generation and germ theory of disease (Louis
o Pasteur, Robert Koch). 11 h]
* Basic understanding of classification of bacteria, viruses, fungi and parasites.
e [1h]
-+ Classification, nomenclature and characterization of bacteria according to
Bergey's Manual of Systematic Bacteriology. [1h]
2 [Morphology of « Structure of bacteria. _ o [1h] 5
mlcroorganrsms * Fine structure of cell organelles and their functions; differences between '
Gram-negative and Gram-positive bacteria. [1h]
* General structure of virus. T [1h)
» Morphqlogy of parasites and fungi. [1h]
* Spore, capsule, biofilm, slimes of bacteria. [1h]

3 | Microscopy and « Introduction, types and uses of microscopes (light, stereo, dark field, 5,
Different Staining phase contrast, electron, fluorescen ce, atomic force). [3h]
Techniques * Types of staining and nature of dyes/stains; different types of staining

methods for microorganisms. [2h]
4  |Laboratory * Introduction, principle and uses of autoclave, incubator, hot air oven, laminar 10
| Equipment, hood, bio-safety cabinet and other equipment in microbiology laboratory.
Culture Media and o : e ' [1h]
Technl?qes_m_ * Pure culture, ATCC; different types of culture media for bacteria;
Control of - common ingredients of culture media and their role: biochemical tests.
Microorganisms i = - [2h]
- Vi'rds culture; fungi culture media. [1h]
o Techniques for isolation and enumeration of bacteria (streak plate
technique, pour plate technique, spread plate technique, membrane
filtration, most probable number method, direct microscopic count). [2h]
* Methods of culture of aerobic and anaerobic bacteria; culture
preservation methods. 20 [1h]
* Definitions, principles, procedures and applications of disinfection and _
. sterilization- temperature, D-value, TDT value, Z-value, F-value; :
pasteurization, irradiation, ultrasonication, filtration, chemicals, anybfotics et
and chemotherapeutic agents: aseptic techniques in microbiology.”.edﬁ% h]
Continued ... » AR Deas, OV
s S
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- | 5 | Growthand - ]- Nutritidnal types of bacterié-{pﬁo?o[jth’otrobhir:._ chemolithotrophic, * =~ © - |~ "4 -

§ ;'MJ;f'_ﬂorganmm; | “Bacterial growth; growth curve; factors affecting growth (pH, temperature, .

' Nutrition of - photoorganotrophic, chemoorganotrophic). : o |

| osmotic pressure, light, essential elements). 2h] . b
‘| '+ Oxygen-classification of microorganisms-on the basis of ©; requirements, "'
oxygen toxicity, protective mechanisms against texic effects of oxygen). -

e [1h]

6 |Biomoleculesand | « Biochemical explanation of living things; the elements of life; chemical 4
their Roles in eléments present in living organisms; organic compounds found in living
Microbial Life cells; water: the solvent for life. : " [1h]

» Introduction, functions, classification, structure, important properties of:
carbohydrates, amino acids, proteins, enzymes, lipids, and nucleic acids. [3h]

= A W 1chu.taI_ 32

3

Reference materials

1.

2.'.

Collins, C. H, Patricia, M. and Lyne, J. M. (1995). “Collins and Lynes Microbiclogical Methods" (7" ed.). Grange,

~ Butterworth-Heinemann, Oxford. [ISBN 978-0750606530].

Cappucino, J. G and Welsh, C. T. (2021). “‘Microbiology, A Laboratofy Manual” (12t ed.). 'Pearsdn, USA. [ISBN 978-
0137546527]. S :

Pelczar, M. J., Chan, E.C. S. ah_d Krieg, N. R. (1993). “Microbiology" (5" ed.). Tata McGraw-Hill, India. [ISBN 978-0-07-
462320-6). ' S : i . _
Madigan, M. T., Bender, K. S., Buckley, D. H., Sattley, W. M. and Stahl, D. A. (2019). “Brock Biology of Microorganism® (15

ed.). Pear Education Ltd., UK. [ISBN 978-1-292-23510-3].

Allas, R. M. (1988). “Microbiology-Fundamentals and Applications” (24 ed.). Macmillan Publishing Co., N_ew'Ycrk‘ [ISBN

- 9780023043000). ; =R
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[ISBN 978-9355015273].

‘12,

~ Macmillan, London. [ISBN 978-0333763643).

13.

Greenwood, D., Slack, R. C. B., Barer, M. R. and Irving, W. L. (2012). “Medical Microbiology" (18" ed.). Elsevier, London.
[ISBN 9780702051197]. . ' 5

Jay, J. M., Loessner, M. J. and Golden, D. A. (2005). “Modern Food Microbiology” (7 ed.). Springer, USA. [ISBN 978-
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Banwart, G. J. (2012). “Basic Food Microbiology” (2" ed.). Springer, USA. [ISBN 976-1468464535]. ;
Frazier, C. W., Westhoff, C. W (2017). “Food Microbiology” (5t ed.). McGraw Hill Education (India) Private Limited. [ISBN
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R |' Semester; | . _ D e T R ok PR . Teaching hours: 64 h . Full Marks: 25
| Nature.of Course: Practical . ' st (Lab sessionof 4 h) - e oo % |
fiptats aihdcszd !

List of practical for thé Iaboratory session

1.

W R

o e

10.
11
12
13.
14.
18.
16.
17.

e —reremeesmieee (K B S M g

Toleam laboratory rules and ia'bofatory.safet'y measures, RO e ) <
Tolearn working principle of microscope and operafe it N

To operate and learn working prihcjpre of: Hot air oven, autoclave, incubator, BOD incubator, bio—safe[yl-:abinei, UV safety
hood and spectrophotometer, ‘ _ s v N [ )
To perform staining of bacteria: Simple staining, Gram's stain.ing_, negative staining, flagella staining, Spore staining and
capsulestaining: : : - -

To prepare microbiological culture media- Nutrient agar, MacConkey agar, blood agar, polato dextrose agar, broth media.

To perform the t-ioc@emical tests of bacteria: Catalase test, oxidase test, urease test. sugar fermen!atio_n, indole test, MR
tests, VP test, citrate test, TS| test, nitrate reduction test. :

To perform starch h ydrolysis, lipid hydrolysis, protein hydrolysis tests of bacteria, el e
To perform isolation ang enumeration of bacteria by streak ﬁrate technique, spread plate technique, pour plate technique. _
To enumerate bacteria in water sample by MPN and MF method.

To derermine the motility of bacteria by hanging drop method.

To measure the bacterial growth and prepare growth curve,

To study effect of temperature, pH, salt concentration, Sugar concentration on microbial growth

To perform yeast and mold count s . '

To perform culture and identify fungi based on morphological characteristics.

To perform culture of anaerobic bacteria, :

To perform MBRT and enumerate total coliforms in milk sample.

To perform total plate cour (YPC) & total coliforms in meat sample,

-

Unit wise marks distribution for the final exam

Unit  Title - | Total (%)
) Introduction to microbiology and classification of microorganisms - 10
Py ! Morphology of mfcroofganfsms - o : 18 .
3 Microscopy and different staining techniques 15
4 Laboratory equipment, culture media and techniques in control of 35

! microorganisms - ey - _
5 Growth and nutrition of microorganisms s : 5.
g - Biomolecules and their roles in microbial life N, " "o

“Total 100%

"S'c,'?nce g Teo™'
®an's office

v *’ﬁé) Kt 1r 2045

28




[ C olur_s_e-:ﬁstrumawtaﬁ_'r echn iqﬁs?f?ngﬁé_ :

e e I i

_'_QTméE(:_chcﬁa_ET 151(A) " CreditHour: 3 -

| Semester:il- . . b i, SEE Teachirig hodrs: 48 - - " Full Marks: 75 |
| Nature of Course: Theory - . ' - - (lecture hours per week) . . !
T e e e R e = B e T T

e N R e AT
Course description and objectives ' !
Instrumental lechniques of dnalysis as an academic course introduces students fo the principles; méthc-{}'oiégies and applications of
instrumental techniques cemmonly employed in chemical analysis. Since it has interdisciplinary applieations, the course ran bridge
gaps between disciplings, This course is designed to provide siydants with a compreHensive understanding of instrumental methods
used in the analysis of food products. It covers a wide range of techniques for the evaluation of food quality, safely, and authenticity.
Students vf.‘H learn theoretical principles, practical applications, and data interpretation of instrumentat analysig in the food industry.

By completing this course, sl,udenls will understand the fundamental principles underlying inslrumenlafvanary;sis techniques, iden-tr'fy and

apply appropriats analytical methads for analyzing various food components, interpret and critically evalyate analytical data obtained
from instruments, and develop practical skills in operating and maintaining laboratory equipment used in chemical analysis.

Course detaj|

Details of content. _ ek - “Teaching
. _ ' i - hours

T |lntroduction to * Analytical methods and classification: classical and instrumentaf. 3

Instrumental * Common instrumental methods of analysis and applications of their
Methods - principles. .

¢ Performance characteristics of instruments (define terms used only); .
accuracy, precision, and degree of confidence in instrumental analysis.

2 | Spectroscopic » Introduction to spectroscopy: ; : [3h) 15
Techniques - Interaction between EMR and matter \ :

o - Energylevels: atomic and molecular :
s - Spectra: atomic, molecular, absorption and emission e

- Absorption laws (derivation of Beer's Law), adsorption and absorptivity.
- Classification of molecular Spectra: electronic, vibrational and rotational
- Spectroscopic technique and instrument nomenclature (spectroscopy,
spectrometry, specirophotometry, photometer, and spectrograph)
* Atomic Spectroscopy: ; : [5h]
- Alomic absorption Spectrometry (AAS); principle, basic instrumentation,
interferences, and analytical applications of AAS
- Flame atomic emission spectroscopy (flame photometry); principle, basic
instrumentation, interferences, analytical applications of flame photometry, a
1 . brief introducr_ion to plasma emission spectroscopy (based on ICP-AES). - |
- Molecular Spectroscopy: ' ] [4n)
- Ultraviolet-visible (UV-Vis) molecular spectroscopy: principle, =
 instrumentation, UV spectra and the structure of organic molecules, and
: analytical applications. T3 ;
= Infrared Spectroscopy: absorption of IR radiation by molecules. modes of
vibration, IR instrumentation, the difference between traditional IR
Spectroscopy and FT-IR. and analytical applications of IR Spectroscopy (with -
examples of some common IR spectra of functional group ).
« . Magnetic Resonance Spectroscopy:
- Introduction to resonance spectroscopy. _
- Principle of nuclear magnetic resonance (1 H-NMR).

(3h]

e SR

Instrumentation. z )
: Tl TN o
- - Chemical shift (shielding, dashielding, upfield, and downfield) aff#ﬁwm-s in &-‘eb
| A coupling. : € of Sciepce

otfice
S N hs

==y 1alytical appiications of NVR- qualitative analyses (molecular structurexfa“ 2
P LRy determination), 'H spectra of some compounds. rti

94. |
Continued ... E % / 5 L
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3. f Chromatographic
.| Techniques -

. Gas Chromatography (GC): - [3h]

Principlésof chromatography:- =~ - _' s E iy :

Introduction: definition; general principle, and bast : :
Chforha‘ograbhfc process anc ciasn}ﬂcatiqn of chromatogra
Qualitative chromatography: analyte adehtr’l‘ré*"

-- Quanlitative measurements.in chromatooraph,f' peak area and peak Height

Paper Chmmatography, Thin Layer Chromatography (TLC), and Column

Chromatography . [3h]
- General pr|n0|p|e basic mbtrumentanon and app‘lmt:o IS e
High-Performance Liquid Chromatography (HPLC): - [3h]

- Principle, instrumentation, and applications of HPLC

- Principles, derivatization, instrumentation, GC instrumemoperéiion,and_
applications in food anaiyms
Electrophoresis:” o [2h]

- Capillary Zone Electrophoresis (CZE), sample injection, detection and
modes of CE.

e B S R e A S e L SRy et e ST YRS

Polarimetry

“analysis). ! [2h]

4 Electroanalytical Introduction to electroanalytical chemistry: [3h] 12
- |Methods: - Electrochemical cells, potentials in electroanalytical cells, electrode
pH and potentials, calculation of cell potentials from electrode potentials, currents in
Conductometric, electrochemical cells, and types of electroanalytical methods.
Potentiometry, Potentiometry: 3R
Voltammetry . - : :
| h - Introduction to electrodes (standard hydrogen, reference, and glass
gao arogrtap yl, membrane), general principles, instruments for measuring cell potentials...
otfometry) and potentiomelric titration of redox reactions.

Voltammetry (Polarography): [2h]

Excitation signals, Dropping Mercury Electrode (DM?), general principle,
instrumentation, applications of voltammetry.

pH titrations: . [2h]

- . Introduction to pH and pH scale, buffer solutrons general prmmp!e bas:c
instrumentation, applications in acid/base titrations.

Conductometric titrations: _ [2h]

- Introduction to conductance of electrolytes, specific conductance, equivalent
conductance and molar conductance, general prtn(:lple mstrumenlahon and
applications in acid/base fitrations.

5 | Refractometry and Introduction to refractometry, specific and molecular refractivity and 4

factors affecting refractive index, basic principle and instrumentation
(Abbe’s Refractometer), and applications (qualitative and quantatatwe

Introduction to po!arimetry, optical activity and specific rotation, basic

principle of polarimeter, instrumentation of polarimeter and appllcauons.(m

;.-':;/ogy \X,:.,\

Reference materials

7 . VR
Beay s

1. Chatwal, G. R. and Anand, S (2011). “Instrumental Methods of Chemical Analysis”, Himalayan Publishing Ho&lﬂlhdial
[ISBN 9350248350, 978- 9350248302}
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10.

Yadav, P, N.. Shakya, B, and Shréstha, s (2091} “Basios of Molecular Spectioscapy’. Heritage Publishers and Distributars

"Pwto Nepal. [ISBN°8993rC‘4"1123} ol b O o oVl
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(ISBN 1337468037, 9781337458039). T e g
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" Course: ‘“Stf“me”ta”ech"'quesOfAnalysw " Course Code: BFT 151 (8] | CreditHour ¥ |
| Semester: Il : . | - Teaching hours: 64 h ©* FullMarks:25 * !

: | Nature ofCourse PrachcaHTutonaf - (Tuterial: 1h, Lab.: 3 h per session) -

List of practical for the laboratory sessron

1. Acid/base titrations using a pH meter (orﬁJSa WA/SB, SAMWB and (SA+\ VA)ISB).

2. Redox titrations by using a potentiometer (perform a redox titration of Mohr's salf using potassium dichroma te/potassium.
permanganate as an oxidizing agent.

3. Determination of Am; and concen'ratlm of an Gnknown solution (CuSOdascortnc amd) by using a ooronmeter

4. Acid/base fitrations by usinga conductometer (SAISB, WA/SB, SA/WB and ( (SA+WA)/SB.

5. Separation of the mixtures (binary mixtures of inorganic cations/amino acids) by paper chromatography.

6. Separation of the mixture of ortho and paranitroaniline by TLC '

7

8

9

‘Separation of the cations from the given mixture by column chromatography usmg cellulose.
Delermination of Na/K/Ca by flame photometer.
. Determination of viscosity- average molecular weight of the polymer by usmg a Ubbelohde capillary \nscometer
10. Estimation of fats/oil present in the food products (e.g., mustard, soyabean) by Soxhiet extraction method.
11. To study the provided FTIR and H-NMR spectra.
12. Operation of semi-automatic Kjeldahl d|gestlon and distillation unit.
13. Operation of polarimeter. ’

Unit wise marks distribution for the final exam

Unit  Title ' Total (%)

1 Introduction to instrumental methods .. .. 5

: 2 Spectroscopic techniques 30

3 Chromatographic techniques 30

: 4 Electroanalytical methods: (boten{jométry, voltammetry 25
(polarography), coulometry, pH and conductometric)

5 Refractometry and polarimetry : _ 10

Total  100%

-




- [ Colrse: Basic Principies ofEngineering - - ‘Course Code: BFT 152 (A]. CréditHour: 3
| Semester:ll . T L. - 7 " . Teachinghours:48h, - Full Marks: 75-.
Il_'N.atU'.ré of Course: Theory - . - : (3 lecture hours per week). Bl

Course description and objectives . . e

This course i$‘designed fo provide an overview and importance of cifferent branches of engineering in the area of Food Technology. The
students will be able to obtain knowledge on measurement, use and interpretation of engineering data of the field for analysis to provide
design parameters in the area of Food Technology Projects. i gk ALl e .
The course aims to provide students with foundational knowledge in ehginéering concepts. It introduces various materials commonly used

in engineering work, emphasizing their properties. Additionally, the book familiarizes students with conventional drawing practices and
standard symbols across different engineering fields. It covers essential topics such as basic thermodynamics, heat transfer, fiuid

| s

mechanics, mechanical power transmission systems, measurement techniques, and fundamental electrical power systems (including

AC/DC, 1-phase, and 3-phase systems). = . : ' =
Course detail : i '

4 ] ’ 1
Unit | Content Details of content Y ] ; ; Teaching |
' hours
1 |Introduction » Scope of the subject ; - ' 5

* Types of materials: :
- Metal, ceramics_, glass, synthetic polymers, cementing materials, insulating
materials, etc.
s Properties of material:
- Physical, mechanical, thermal, electrical and other properties of material
* Material selection and use:

--Based on composition and engineering properties of material - steel,
stainless steel, cast iron, galvanized iron, HDP/CPVC pipe, ceramics, etc.

* Introduction of basic engineering and its importance in food technology
projects and practices.

2 | BasicEngineering | o Introduction: inter relationship behaveen drawing and food technology. 6

Dy * Introduction to the graphic language, principles of the projection of points,
i ' straight lines, planes, solid, isometric projection and intersection.

* Unit of measurements and their conversion with special emphasis on S|
system.

e Use of scales, measurement units and dimensioning system,
' Plane geometrical construction: _

- Proportional division of lines, arc and line tangents; Introduction to
- orthographic projection, principal planes, four quadrants or angles.
- - First and third angle projection, orthographic drawings: making an
orthographic drawing, visualizing objects (pictorial view) from the given views.

« Standard symbols for civil, agricultural, mechanical and industrial
. components, electronics, communication and computer components,
topographical symbols, standard piping symbols and piping drawing.

* Study and copying of simple building floor plan, section and elevation oM@ " 1~ |

? - . . . . - .
I L0 s Q1N a circuit, electromotive force and potential difference,
L @Mage and current sources.

circuit, parallel network, power and energy. Dean's Oﬁ“:: !-

Continued . . % VA

Y
industrial or food-lab building and layout of machines. \@'
- o 5
3 | BasicElectrical * AC/DC concept, converters, transformers, principles and types B tric - T8 QC"“J
Engineering motors, fuse, switches, basic understanding of electric circuit, series ‘€ of Scisnce e
« Cqg oMl rts of an electrical system (source, load, communication and(i paf ®

-
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C’durs’e:_BasicPrinciBIeé of'.En'gineéring =T (_Io—u‘_r'set-ioaé':BF.T152-[Aj' "7 CreditHour 3.

| Semester:Il o) 24 NS Teaching hours: 48 h F'uIIMe.ilr_ks:'-?-ﬁ. R

(3 lecture hours per week) ~

: L'Nature of Course: Theory
Course description and objectives _ R ey
This course is designed to provide an overview and impartance of different branches of engineering in the area-of Food Technology. The
students will be able to obtain knowledge on measurement, use and interpretation of engineering data of the field for analysis to provide
design parameters in the area of Food Technology Projects. : i

L
; L ST ! i s s " : ; ; ?
The course aims to provide students with foundational knowledge in engineering concepts. It introduces various materials commonly used

in engineering work, emphasizing their properties. Additionally, the book familiarizes students with conventional drawing practice$ and
standard symbols across different engineering fields. It covers essential topics such as basic thermodynamics, heat transfer, fluid
mechanics, mechanical power transmission systems, measurement techniques, and fundamental electrical power systems (including
ACIDC, 1-phase, and 3-phase systems). _ ' ' . -

Course detail

Unit | Content IDetailsn:n‘content £ ' 2 i 'Teaching
hours

1 |Introduction - « Scopeofthesubject s A 5
« Types of materials: ' ]
- Metal, ceramics, glass, synthetic polymers, cementing materials, insulating
materials, etc. At
« Properties of material:
- Physical, mechanical, thermal, electrical and other properties of material
« Material selection and use: '

.- Based on-eemposition and engineering properties of material - steel,
stainless steel, cast iron, galvanized iron, HDP/CPVC pipe, ceramics, elc.

.* Introduction of basic engineering and its importance in food technology -
projects and practices. '

2 |BasicEngineering | « Introduction: inter relationship between drawing and food technology. 6
Drawing * Introduction to the graphic language, principles of the projection of points,
straight lines, planes, solid, isometric projection and intersection. .
= Unit of measurements and their conversion with special emphasis on S|
system. .
o Use of scales, measurement units and dimensioning system.
' - Plane geometrical construction: .
-~ Proportional division of lines, arc and line tangents; Introduction to
orthographic projection, principal planes, four quadrants or angles.
- - First and third angle projection, orthographic drawings: making an.
orthographic drawing, visualizing objects (pictorial view) from the given views.
 Standard symbols for civil, agricultural, mechanical and industrial
components, electronics, communication and computer components,
topographical symbols, standard piping symbols and piging drawing.
* Study and copying of simple building floor plan, section and elevationof
industrial or food-lab building and layout of machines. . B

3 . : ‘f(' o '
3 BaSEC Electrical | « AC/DC concept, converters, transformers, principles and types of el@i’&w Science ()
Engineering motors, fuse, switches, basic understanding of electric circuit, series Deap's offic®
circuit, parallel network, power and energy. Ki pif 20k

uent parts of an electrical system (source, load, communication and
BITO1: current flow in a circuit, electromotive force and potential difference, |
catfls, voltage and current sources. |

— A4 e 7y

)




e 8 'ig.asfc Electrical - T, Intraduction to single phase and thiree phase system™ el |

" [Engineering - o Bl . . ; T T !

. .g . g [-- Electrical Machines: : 1 B

i | e ; ‘ - Instrument transformers: potential transformer (PT).and current transformer
. . | (c7) R ‘ e

N _ S VS it _ e l—-———-] :

= e .
? e Introduction to auto transformer:

i Vaglle &2 Construction, working pringiple and Cu saving. three phasetransformets.
* Basic electrical symbols.

e Fluid n;echanic_s - |« Definition and properties of a fluid; types and uses of valve;-pressure {
. ’| and Hydraulics variations in a fluid; unit of pressure, absolute and gauge pressure; |
. manometers. '

e Measurement of fluid flow:
- Obstruction meters for incompressible and compressible fluids, variable area R | )
flow meter, measurement of fluid velocities, pressure probes,

« Experiment on fluid flow and temperature measurement.

* Static characteristics of measurement system: introduction; accuracy and
precision, tolerance, range or span, linearity, sensitivity of measurement threshold,
resolution, sensitivity to disturbance, hysteresis effects, dead space, pressure
intensity at a point. i

* Fluid flow: . -

- Laminar and turbulent flow: frictional resistance to flow in pipes; Darcey-

Weisbach equation, friction factor, use of Moody diagram, head loss in pipe flow;
head losses in bends, joint expansions, valves; loss coefficients; hydraulic and

energy grade lines (EGL).
5 |Fundamentals of [ « Definition and scope of engineering thermodynamics; system, surroundings, | __ 10
Thermodynamics boundary and universe; closed systems, open systems, and isolated
and Heat Transfer systems.

* Thermodynamic properties:
- Intensive, extensive and specific properties; thermodynamic equih’brium
e Common properties: ; :
- Pressure, specific volume, femperature; energy and its meaning.
« Refrigeration: ' .
- Principles of réfrigeration, basic refrigeration cycles and concept of vapor
compression cycle. : . .
.| » Refrigerants: .
e Ammonia, freon brines and their properties and comparison
* Introduction to humidity, relative humidity, water activity, dew point; Importance of
humidity in food. - -
| * Psychometry:
- Psycho_melrid properties.
- Psychometric process,
- Psychometric chart and its use.

* - Sensible heating and cooling, cooling and dehumidification, heating agg
~ humidification, mixing of two streams of air, humidification and

" dehumidification. - 2,
* Evaporative cooling/adiabatic humidification. %fe

P¥ vapor) systems: phase change; subcooled liquid,

i satury : mixture, critical point, quality, moisture content, saturated
i 4 vepdgen ted vapor. o /
Continued . _ \ - o /
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\ ATSREE T g e




——

R aE e L S SR SR =

2l 5 ]-_Fuﬂdﬂ!'lnentafs Of i . Defmftloﬂs— . = L . ) . ! | )
| % '__Thermodynamibs | ., . First Law and Szcond Law of thérmodynamic {3 |
I [and Heat Transfer | -mass; revarsible and irreversible processes, i o
i [ ' ideal gases and incompressible substances; h | |
i [ [z 4 .~ efficiency, heat pump: reffigerator and coefii ormance (COP;;. T _
- J _ basic cancepts angd modes of heat transfer. he: tion; Stefan's Law; |’
| - absorplivity; reflectivity and transmissivity: black body. white body and gray -
= body. L ! i
« Cold storage: _ v . J '
- “Infroduction, functional requirements, eondition of storage for perishable |
products. g [
|
6 | Mechanical Power | « Mechanical power transmission: |
| Transmission - Methods and principles; gear system and hydraulic transformation; bearings, ’
System ~ coupling, crank, shaft, etc. : e
| & Pumps: ' _ _ :
- Type, working principie and industrial application of centrifugal and
. reciprocating pumps, specific speed, pump head, pump characteristics,
- energy loss, cavitation, efficiency, effect of viscosity, series and parallel
“combination; selection of pump. . '
* Common mechanical measurement system and transducers:
- Temperature measurement; use of bi-materials, pressure thermometer,
thermoelectric thermometry, thermo-resistive elements, thermocouples and
_ circuitry, linear quartz thermometer, pyrometer. .
* Pressure measurement:
- Static and dynamic pressure measurement systems, p{_e_s_;gure transducers
‘types, measurement of low pressure, measurement of high pressure,
acoustical measurement, : !
¢ Pneumatic system: .
- Definition, components, working and application of pneumatics, use of
- pneumatics, advantages and disadvantages of pneumatics, hydraulic system
versus pneumatic system. zZl
- T |Boilersand Steam | « Boilers and steam genération, steam generators/steam boilers, basics of 6
Generation boiler and boiler process, types of boilers, steam generation devices and
their utilization. -
* Types and characteristics of fuels used in thermal power generation, =
¢ Properties of steam, T-Q diagram, heat recovery system.
« Steam nozzles and types; flow of steam through nozzlesf_
« Advantages and disadvantages of steam system — compared to hot
water and thermal oil system ;
[ ks : ; ~ Total 48
Reference materials
- 1. Arora, S.C.and S, Domkundwar, S. (2020). “A Course in Refrigeration & Air-conditioning” (8" ed.). Cengage Learning,
USA. [ISBN 9780357122273, : ' -
2. Nag, P.K. (2017). ‘Engineering Thermodynamics” (6t ed.). McGraw Hill Education. New York. [ISBN 97897% %) §'V
3. Mathur, S. B. and Domkundwar, S. (2019). “Elements of Mechanical Engineering” (5" &d.). Dhanpat Rai and B &
Delhi. [ISBN 9788177000287, LU W
4, 'Bhalt_, N.D. (2011). “Engineering Drawing” (50" ed., Refsed and enlargad). Charotar Publishing Housé%&t—tmr. 'GU,-'@?’ST-QQ
India. [978-9380358178]. : U Beay AW
5. Doebelin, E. O. (1590). “Measurement System

i s ND
Bhesign’ (47 ed.), Mc Graw-Hill, USA. [ISBN dssz&w«?:ﬂﬁé. 4
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: {'SBN’OZU‘|847055} S O s 2l e ' E .
: _ 'hathaknshnan E. (ZOQS) Fundamentals.-tlf Eng’i-ﬁéering Thermodynamics” (5" ed ). PHI Py, Ltd., India. [ISBN
. 978812032?900] %' et s : ' ’ N
' 8. . Howell, J: R and Buckius, R. O. (1987}, “Fundamentals of Engineering T.’]-.‘-)."mCJI'J'}-'.“:E"-‘!iCQ" MeGraw-Hill Book Co:, New York, .~
i . [ISBN0-07-079663-7). . : i o
. 9. Sonntag, R. E, Borgnakke, C. and VanWylen G.J. (‘:302) “Fus \damenta's of Thermodynamics* (6% ed ). Wiley, Nei
Jersey. [ISBN 0471152323} =
.. 10 Fox,R. W., McDonald, A. T. and Pritchard 2 J (2010) ‘Introduction to Fluid Pv‘le”hamgs r1D"Ed) Wiley, New York. {ISBN
. 9?8047056793{}]
1. Kumar, D. S. (2010). “Fluid Menhamcs BK Kaiarar and Sons Indra [978-2380027654).
12. Singer, J. G. (1981). “Combustion: Fossil Power Systems" (3 ed.). Combustion Engineering, Windsor. [ISBN 978-

- 0096059748),
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" Course: Bas_icIPrincip'ré's_ of Engineering
.| Semester:dl ...
| Nature of Course: Practical + Tutorial -

Teaching hours: 64 h ™

"Coursé Code: BFT 152(B)

- (Tutorial: 1 h, Lab: 3 h per sessiq_r}}

Credit Hour: 1~ 1

s FuHMari:cs:IZ‘ﬁ. B

List of pracfical fdr the laboratory session’

1. Simple engineering drawing,
2. Third angle projection method.
3. Use of 3-D modeling software, e.g.; Sketchup.
4. Exercises in relation to dimensional conversions.
5. Exercises in refation to uses of steam table. -
6. Exercises in relation to.uses of psychometric charts.
7. To study different parts and refrigeration controls of the following:
© - Refrigerator. u : !
- Water cooler, ; O
- Deep freezer, compare their cooling coil and internal systems.
8. Measurementof power in 3-phase circui:
- Forbalance load. -
- For unbalanced load by watt meters and power meters.
9. Polarity test, no load test, efficiency and regulation test of single-phase transformer.
10. Study of various measuring instruments. 5
11. Calculation of refrigeration load. - -
12. Layout of machines on building plan.
13. Measurement of Fluid viscosity and density.
14. Fluid flow in piping, friction losses in liquid flow.
15. Performance characteristics of different types of pumps.
Field Visit:

- - Two days field visit to nearb
industry.

*Attendance in fieldwork is comp'ulsory

Field visit practical:

e N

Demonstration of the energy and momentum equations.
Pressure distribution for flow through a Venturimeter. . -
Force developed by a steady impinging jet flow.
Calibration of flow: orifice, weir. :

- The hydraulic jumps.

Unit wise marks distribution for the final exam

Title Nk Total (%)

~Unit
-1 Introduction S e 10
2 Basicengineering drawing s '. 15
- 3. . Basicelectrical engineering _ ' 15
4 Flu_id mechanics and hydraulics I 15
5 Fundamentals of thermodynamics and heat transfer 20
6 Mechanical power transmission system o 15
b Boilers and steam generation 10

~Total 100%

y lab for lab-work and nearby industry/college to study the layout of different types of machines in the

Ute of 5ionce ®
Aean's O o
'/ Kittipt ¥

e
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& i-rh(%urse: Food C.:heﬁ]istry-l _ o i -‘-'__'"Eéur-s_,géaéﬂ:'ﬁﬁqﬁﬂﬁf Eﬁemé&? e
| Semester.Il - . S < Rk 5 Teaching hours: 32" . FuliMarks: 50
|._Nat_ure of Course: Theory s (2 lecture hours per week) . - -

- Coursedescription and 6bjectives o e . ) e i
Eood.Chemistry (Part 1) offers students a deep knowledge of the chemical aspects concerning-foad composition, Siructure, and .

- properties. Through a combination of theary and practical applications. students will gain a comprehensive understanding various
chemical processes involved in the production, preservation, and analysis of food. This course serves as an essential foundation for the

more advanced Food Chemisiry-11, which will be offered in the following semester.

In this coursé. students will be introduced (o the fundamental pri'nr_,:ipies and concepts of food chemistry. They wiI'I' gain an understanding
of the chemical componefts that make up food and explore their functional properties. Additionally, the course will defye inta’the crucial
role of chemistry in food processing and preservation techniques. Practical skills related to the chemical analysis of food constituents will

also be developed.

Course detail

!7U:_1'it Content Details of content i _ ok - - Teaching ?
- ' ' B hours
-1 |Introduction to * Definitions, examples, classification, composition and utilization in human 2
Food ; body. : : : i -
* Food Composition Table and its applications.
2 |Moisture in Food_. * Forms of moisture, role of moisture in food. ; - &
* Determination of moisture in food: direct/ indirect methods,
physical/chemical methods. _
e Water activity and food stability; Moisture sorption isotherm: types and
~ applications. : .
3 | Carbohydrates * Definition, classification and examples. il 1o 11
: . Munosaccharides: isomerism, chemistry and uses. '
. Oligosaccharides: glycosidic bond, chemistry of important disaccharides
and uses. -
* Polysaccharides: classifications, origin and uses.
| .+ Manufacture of starch, chemistry of starch, gelatinization and
retrogradation of starch, modified, resistant starch, chemistry of
ceIIuIIose, glycogen, inulin and hemicellulose.
* Crude and dietary fiber in food: sources, functions and harmful effects.
= Pectin: sources, chemistry, extraction of pectin, gel formation chemistry of
pectin; pectic enzymes and their applications. '
4 |Lipids  ° *. Classifications and examples. ' e 7
. Fatfy acids: chemistry, classifications, PUFA and their nutritional significance.
*  Triglycerides: composition, physical, chemical and functional properties.
* Characteristics of cooking, frying, salad, hydrogenated fat/oil.
* Characteristics of fat from animal sources. l
* Rancidity: types, mechanism, negative impacts, measurement of rancidity and
control measures. ' [
=
3 |Protein * Amino acids: chemistry, classification, importance of D and | - amino acid. J
» Protein and peptides: peptide bond, structure of protein, properties of

protein (precipitation/coagulation, denaturation, gefation, hydrolysis).

‘ say of protein by qualitative and quantitative methods,

]

s £
ey

Continued ...
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L

|- -6 | Vitamins and their _ | . Soﬂrces, bhysiologicai roles;, deﬁcien'cy and stability of fat-soluble and | 2 ]
] | Classification | water-soluble vitamins, ' i 4' & '
T o e Y 7 K ] = 7T g e e —'_._‘___. B “——‘_'i
g i _!_M‘:nera!s e _Micro and macro minerals. _ S A 2 i o) |

_ ‘ * Role of minerals in humart body.
| o Important sources, interactions with food components of iron,

| * -Heavy metals and their harmful impact in human body. < .7 o |

=

L

]
|
L | ’ e l calcium, phosphorus, iodine and zinc: . : |
|
I
|

Téataf r 32

—_—

Reference materials

£

Barbosa-Canovas, G. V., Fontana Jr, A.J., Schmidt, S.J. and Labuza, T. P. (2020). “Water Activity in Foods: Fundamentals
and Applications” (214 ed.). John Wiley & Sons, Inc., USA. (ISBN 9781118768310].

Bertolini, A. (2009). “Starches: Characterizatilon, Properties, and Applications” (1¢ted.). CRC Press, Boca Raton. [ISBN
9780429141720]. ' : :

Damodaran, S. and Parkin, K. L. (2017). "Fennema's Food Chemistry" (5" ed.). CRC Press, Boca Raton. [ISBN
9781482208148). _ p:

Eliasson, A. C. (2017). “Carboh ydrates in Foods: An Introduction” (3¢ ed.). Springer, New York. [eBook DO 10,1007/978-0-

- 387-69940-0_3), :

Gunstone, F. D. (2011). “Vegetables Oils in Food Technology: Composition, Properties and Uses” (2ed.). John Wiley &
Sons, Ltd., Chiche_ster, UK. [ISBN 978-1-4443-3268-1].

deMan, J. M., Finley, J. W., Hurst, W. J. and Lee, C. Y. (2018). “Principles of Food Chemistry” (4" ed.). Springer, USA.
[ISBN 978-3-319:A3607-8]. i5h L v
KC, J. B. and Rai, B. K. (2015). “Essentials of Food Chemistry" (21 ed.). Ms. Maya KC, Kathmandu. [978-99946-2-970-1),
Shi, Y. C., and Maningat, C. C. (2013). "Resistant Starch: Sources, Applications and Health Benefits” (1sted.). Wiley-

" Blackwell, USA. [ISBN 978-0813809519].

-.10.
o 3

- 978999462797).

Sikorski, Z. E. (2006) “Chemical and Functional Properties of Food Components” {3 ed.). CRC Press, Boca Raton. [IS.BN '
9780429124686).

*Stephen, A. M. and Phillips, G. O. (2006). “Food Polysaccharides and their Applicatiohs" (2Med.). [ISBN 97804291 16162].

KC, J. B. and Rai, B. K, (2019), “Basic Food Analysis Handbook” (37 ed.). Ms. Maya KC, Kathmandu. [I1SBN




'm'éurse: Food Chemistry-| -

| Semester: It
| Nature of Course; Practical

List of practlcal for the Iaboratory session ;
Determination of moisture content of food by d|fferen meth ds.

Unit wise marks distribution for the final exam

1

2
3
4.
5.
6
7
8
g

10,
1.
12,
13.
14,

Determination of water activity of food.
Canstruction of moisture sorption isotherm of various foods.

Determination of red ucing sugar by different methods
Determination of total sugar present in food.
Determination of starch content by hydrolysis methods.

Determination of fat by solvent extraction method.

Determination of acid value and FFA of fat/ail.

- Determination of various physic-chemical properties of fat/oil.

Quantitative measuremeniof protein by d|fferentmethod
Qualitative testing of presence of amino acid and protein in food,
Qualitative and quantitative measurements of vitamins.
Determination of calcium and iron by gravimetric and spectrophotometric method.

- Qualitative testing of heavy metals present in foods.

-

Unit  Title Total (%)

1 Introduction to food 7

2 Moisture in food 10

3 Carbohydrates 35

4 Lipids 20
5 Protein ; 18

6 Vitamins and their classification 5

7 . Minerals 5.

' Total  100%
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Course: Food Microbiology i o ey Course Code: BFT 154 (A) CreditHour: 2 . ] .

[

{ Semester: Il _ = e el) - - Teaching hours: 32 Full Marks: 50 ;
Nature of Course: Theory - B el " . (3lecture hours per vieek) - N
Course description and objectives § Ry ) A ) i o

Food Microbiolegy is a foundational course designed for students pursuing a bachelor's degrez in Faod Technology. This course is
intended to build upon the knowledge and skills acquired in & Food microbiotogy course and provide specific understanding of how
microorganisms impact quality of food, food borne disease acquired through the consumption of contaminated food, 'and beneficial effect
"of microorganisms in food, Students wil gain knowledge of the-microorganisms present in food, their impact on food quality. and various
types of foodborne illnesses. This course integrates both thearetical céncepv:- and practical applications to enhance students'
understanding and prepare them for future careers in the food industry or research. The course covers introduction to the subject,
microbial spoilage, foodborne iliness and safety, microbial safely and management guidelines and systems (GLP, GMP, FSMS, etc.).

In this course, students will become familiar with various types of spoilage caused by microorganisms in food. They will gain an
- understanding of major diseases caused by foodborne pathogens. Additionally, students will learn various techniques used to determine
microorganisms and their products in food. The course also aims to provide an understanding of the beneficial role of microorganisms
in food and introduce students to food safety management.

Coﬁrse detail
Unit | Content | Details of content : e . ) Teaéhing
: ' R j hours
1 |[Microbial Sources | o Primary sources of microorganisms in food. ' [th) [ 4
and Factors * Microorganisms important in food: Major groups of bacteria, yeast and mold.
Affecting. i . [2h]
Microorganiss  Factors affecting growth of microorganisms in food: Intrinsic and extrinsic
_ factors. : e ’ [1h]
2 Food _» Contamination and spoilage of cereals and cereal product; [1h] 7
(Slon;amrnatlon and |, poyltry products, eggs, fish: e - [1h)
riagn * Fruits and vegetables, spices. : o ' . §48]
e Beverages. [1h]
« Milk and milk products. , e [1h]
* Meatand meat products. : [1h
» Canned foods. _ : [1h]
3 | Analytical * Sampling techniques, electrical methods, ATP bioluminescence. = [1h) 5
:ﬂgchrzgt;es inFood | , Microscopy techniques: direct epifiuorescent fiter technique (DEFT). - [1h]
lc_fo _ro ogy  Immunological techniques: immunochromatography, enzyme-linked
' - immunofluorescent assays (ELIFA), agglutination techniques. : [1h]
« Genetic techniques: polymerase chain reaction (PCR), nucleic acid sequence-
based amplification (NASBA), hybridization: biosensars for microbiological
_ analysis of food. . S N [2h]
4 |FoodPoisoningand | « Food borne disease: introduction, types, toxins, infectious dose: Indicator 9
Disease organisms; Investigation of food borne disease outbreak. [2h]
* Microbiology, epidemiology, pathogenesis, laboratory diagnosis; _
prevention and control of food poisoning by microorganisms: Gram positive ,
-bacteria (Staphylococcus aureus, Listeria monocytogenes, Clostridium botulinum, A
Clostridium perfringens, Bacillus cereus). : [2h]
* Gram negative bacteria ( Campylobacter, Salmonella, Shigella, Escherichia
acoli, Vibrio cholerae). : [2h] |
| of M3 cotoxins (aflatoxins fumonisins). 1h '
ffBhucotgens (antoxin, fumorisins). (1 o
ORMEYne viruses (Hepatitis, Norovirus). [1h]

tagihes (Giardia lamblia, Entamoeba histolytica). 5@ [1h]
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.'Fr':iod"Sa'fety - - Good hy-giénic p.racti.ce'l{GHP)-..good manufacturing practice {GMP},hazér{f i i
‘| Management™- " .1 analysis critical confrol points (HACCP); microbiological criteria forfood .~ |-

|+ ‘products. = .- :

| Microorganisms in |
Food :

|

i

|

_ |

Beneficial Use of | Probiot_ic_S_..bacLériocin,nutraceutical:Introduction;types and uses. - |' "'y

i

i

i

Total”

Reference materials Ct

i |

Jay, J. M., Loessner, M. J, and Golden, D. A. ('2005). “‘Modern Food Microbiology” (7" ed.). Springer, USA. [ISBN 978-
0387231808]. ' :

Banwart, G. J. (2012). “Basic Food Microbiology” (2 ed.). Springer, USA. [ISEN 978-1468464535].

Frazier, C. W., Westhoff, C. W (2017). “Foad Microbiclogy” (5 ed.). McGraw Hill Education (India) Private Limited. [ISBN
978-9339203221), _ . i ' -

Ray, B. and Bhunia, A.-(2014). “Fundamental Food Microbiology” (5 ed.). CRC Press, Boca Raton. [ISBN 978-1-4865-
6444-2], : -

Cappucino, J. G and Welsh, C. T. (2021). “Microbiology, A Laboratory Manual” {12 ed.). Pearson, USA. [ISBN 978-
0137548527), .k . ; : - :

FDA. (1998). "FDA's Bacteriological Analytical Manual (BAM)" (continuous online update). Association of Official Analytical
Chemists, Chicago Division of Microbiology, Center for Food Safety and Applied Nutrition, U.S. Food and Drug

_ Administration. Available at:hnps_'.waw_fda.qowfoodflaboratorv-methOdé-foodfbacter:'o_loqical-analﬁica!-ma‘nual-bam‘ -

Adams, M. R., Moss, M. 0. and McClure, P. (2015). “Food Microbiology” (4" ed.). Royal Society of Chemistry, London.
[ISBN 9781849739603]. : S _ -
Shen, C. and Zhang, Y. (2023). “Food Microbiology Laboratory for the Food Science Student: A Practical Approach” (2nd
ed.). Springer Nature, Switzerland. [ISBN 978-3-031-26197-8).
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| Semester: If ;
[ Nature of Course: Practicai- _

[ Course Food Mmrobmlogy

Llst of pracucal for laboratory sesmn

i

© N @ B oW

o S ST O =

" To perform MBRT and er\U"’iefatﬂ total coliforms in milk sar mple. .

To determine microbial quality of meat and meat products.
To determine microbial quality of milk and milk products. '

To determine microbial q&ality of bakery product, bevera_gés, fruits and vegetable.

To e_numefaté bacteria in water sample by MPN and MF method.

To isolate and identify Bacillus cereus from different food samples.
To isolate and identify Salmonelia spp. from food sampies.

To isolate and screen aflatoxigenic fungi from different food samples.
To detect aflatoxin by TLC. el il

To perform {demonstrate} PCR for identification of bacteria.

. Toisolate and screen probiotic lactic acid bacteria from fermented food.

. Investigation of food borne disease oulbreak / Design HACCP module for pasteunzed milk, meat and other penshab!e food
_ product (group work! assignment). :

Unit wise marks distribution for the final exam

" Course. Code BFT 154, [B]
Teaching hours: 64 h
{Lab session-of 4 h)

Title _ : i _ Total (%)

Unit
1 Microbial sources and factors affecting microorganisms 15
2 Food contamination and.spoilage - 20
3 Analytical techniques in food microbiology 15
4 Food poisoning and disease + 30
5  Food safety management : 10
6 - Beneficial use ofmtcroorgamsms infood 10

Total 100%

T T Ciedit Hour:
 FulbMarks: 25 .
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| Course; Human Nutrition. - i "~ Course Code: .BF_THHS_SQE\_}__ CredrtHélz'r_*z o
[ Semester: |l : o _ h S Teaching hours: 32 «- Full Marks; 50
Nature of Gourse: Theory : !  -(2lecture hours perweek) . = - ’ {

e ]

Course descrzptlon and objectwes . - T
E\pnmx imately two-thirds of the population:in uavelcomg <countries suffer ffom various nutrifional D’Ju|""15 Most of these issues are
linked to food intake and its utilization, which significantly impact physical and mental development. Achieving good nutitional status
relies on eonsuming a balanced diet and effectively ulilizing its nutrients within_the body. To-achieve this. individuals need knowledge
about energy.and autritional values, nutrient requirements, and the effects of different nutritional di so-’dﬂrc and infections:

* The course covers essential toplt:s such as nutrition principles, malnulriion problems, nutritional disorders, and nutrition throughoul the
- life cycle. By addressing these subjects, the course aims to produce skilled professionals in this fi freld.

Course detail -

Unit | Content ' Details of content : ‘ Teaching
) S hours

1 Introduction « Introduction to nutrition: definition and scope; historical and 2
geographical development of nutritional science; key terminologies.

« “Nutrition and human development: role of nutrition in physical and
cognitive growth, nutritional impact on socr&economrc development; case
stud|es across regions. -

2 | Nutritional Physiology « Human body composition at different levels and measurement. 2
« Digestive and circulatory system.

3 Food Nutrients and  Nutrients and food classification: nutrients and their functions; 6
Energy .- : nutritional classification of food. S '

« Digestion, absorption and metabolism of carbohydrates, protein, and
fat and their utilization. P

« Protein quality and nitrogen balance: protein quality of food and Protein
“quality and nitrogen balance: determination of protein quality; body
nitrogen balance, way to improve protein quality of food.

« Energy and metabolism: energy value of foods {gross and physiological
value) and determination; energy and nutrients requirement and
allowance; measurement of energy requirement and expenditure (direct
and indirect methods), factors influencing energy requirement; basal
metabolism, determination of basal metabolism, standard for basal .
metabolism, basal conditions and factors affecting BMR.

e Dietary sfanda‘rdS' concept of RDA and RDA for specific nutrients.

- 4 | Nutritional Status and « Definition and factors influencing the nutritional status; nutritional 5
* | Measurement status of Nepalese population. : ; '
‘s Measurement of nutritional status (direct and indirect method):

- nufritional anthropometry; anthropometric measurement, indices and
indicators; classification of nutritional status based on anthropometric
measurement. _

» Biochemical assessment: limitations and advantages. ' ]
« Clinical assessment: limitations and advantages.

» Dietary assessment: methods, data analysis and mterpretation;

limitations and advantages.

srflcatlon of nutritional status: % !
STy nd anthropometric classifications. Gomez classificati or\"@@;xard
cation, Waterlow classification. € of Seic.r
ass ndex (BMI}: BMI classification categories; methods of BMI
ppent; factors influencing BMI; uses of BMI in nutritional

P \.’ o ’\'KW i
/ i e
V/ e\

[
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] 7 . ]
'Malnutrition and Nutrignt | --Ma!nutrmon definition; |J'H:.-P"14“ ';resr

1 s . :

uaeflc;)ency Dtisord’ers .and o Major nutnent defsc:ency d:sorders prote
I BiRE Y SSee] | VitA deficiency (VAD); iodine deficiency dis
: _ rickets, osteomalacia and osteoporosis, beribe

i £ = | » Public health aspects: prevalencé af nutrient deficiency diseases, -
prevention strategies, management approaches, - - -

‘ Nutrition of Life Cycle |« Nutrition of infant, preschool children, pregnant and-lactating : 3 i
: mother, and old people. . . | |

_| Dietand Diet Therapy -« Balanced diet and dietary standards: definition and componerts ofa i

balanced diet, dietary standard$ and reference values.

« Diet therapy: principles of diet therapy, objectives of therapeutic diets.
considerations in dietary planning for health conditions.

» Diet planning and using food exchange list: application of focd
exchange lists for diabetic individuals, use of food exchange lists for
general family meal planning. :

« Healthy eating concepts: concept of healthy food, dietary guidelines for
optimal nutrition, basic five food groups, food pyramid as a wsuai guide fo
balanced eating.

'| Complementary Foods and use cases.

Supplementary and » Supplementary vs. Complementary Foods: definitions, key differences, 2

* Infant food and weaning food: definitions, need, formulation, and
preparation.

Food Habit i Introduction, social function of food, influencing factors, and 2
dynamics of food habit. . s

10

Food Fortification and « Principles and purposes of fortification and enrichment; guidelines 1
Enrichment . for implementation; common food fortification practices in Nepal.

1

Applied Nutrition « Introduction; nutrition education and protective food preparation 1
Program (brief overview); nutrition programs and policies; current nutrition
initiatives at national and international levels.

Total | 32

B E

-10.

Jelliffe, D. B. and World Health Organization. (1966) “The Assessment of the Nutritional Status of the Communily“.

- WHO. (1978). “Health Aspects of Food and Nutrition: A Manual for Developing Countries in the Westem’ﬁﬁc Reg n of .‘eg
. the World Health Organization” (3¢ ed.). World Health Organization, Geneva,

Joshi, S.A. {2015}, “Nutgtion.and Dietetics” (4" ed.). Tata McGraw-Hill Education (India) Pvt Ltd. [ISBN 978%&%23' ? 09

Reference materials

Adelp P. den Hortlog and Wija A. van Staveren ( 1985) Manual for socnai survey on food hablts and consumpnon in
developing countries. ;
Begum, M. R. (2008). “A Textbook of Foods, Nutntlon & Dietetics” (39 ed.). Sterllng Pubhshers Pt Ltd ‘New Delhi. {9?8—
8120737143].

Available at hitps //iris who, intfhandle/10665/41780.

Whitney, E. N. and Rolfes, S. R. (2010). “Understanding Nutrition” (12t ed.).Wadsworlﬁ Publishing, Ne;n.r York. [ISBN
9780538734653, ' '

FNRI. (2014). “Food Exch_ahge Lists for Meal Planning” (4" ed.). Department of Science and Technology, the

Byrd-Bredbenner, C., Berning, J. R. Kelly, D. S. and Moe, G. (2019). WardlawsPerspectwes in Nut)on (11
McGraw-Hill Publication, USA. [ISBN 9781260163964,
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Garrow, J. 5 anf* Jam T. (1998). "Human Nutrition and Dietetics” Churchill Livingstone, London. [ISBN

9780443041211]
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1-,- sdeftials 4T Food and Nutrition, Vol | & 11 (2% ed, 2n¢ revision). Bangalore Printing and
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l Course: HumanNutrmon s iz .COufs'eCéde:éﬁiﬁ_'{&—‘f_’_: Cred[tHour 1
|Semester I - A . o Ll ST e Teaching hours: 64 h : - FullMarks: 25

ﬂatureofCourse:Practicai' IR - _(Lab session of 4 h)’

List of practical for Iaboratory session ,

%

2
3
4,
8
6
7
8
g

Det termination of energy value offoods by Elomb onmeter and food compasition table.
Calculation of energy requirement and expend['wre individua! adult and family -
Preparation of weaning food.
Preparation of balanced diet, .~ ,
Exercise on menu planning for weight gain and reductron diatetic person, normal mdmdua* aﬁd family.
Nutrition survey in the school chirdren community.

Food consumpt:on survey.

Determination of BM| of adult tstudents. -

Estimation of body fat, fat free mass and other oompositfon'based' on body densitometry and Bio Electric Impedance .
Analysis (BiA) : B .

Unit wise marks distribution for the final exam

Title - - o : Total (%)

Unit
1 Introduction B i _ ' - 5
2. Nutitional physiology L ; SRR 5
3 Food and energy ' il 20
4 Nutritiondl status 15
5 Malnutrition and nutrient defi iciency disorders and the|r prevenhon - 15
6 Nutrition of life cycle 10
-7 Diet and diet therapy : St . 10
8 Supplementary and complementary foods i 5
9 Food habit : 5
10 Food fortification and enrichment - i ' 5
11 Applied nutrition program b 5

Total 100%




| Course: Fundamentals bf Electrical Engineering Course Code: BFT 155 . - Eéﬁ'ggg}f@'

. Teaching hours: 32 .~ " Fyy Marks: 50 -

[ Semester: o= . __
I_Ijatareof'Cou'rse:.Theory o gl .

. Course description and objectives .

Electrical Engineering is a foundational discipline that permeates various fields of engineering. W

-analyzing power systems:or understanding control systems, electrical principles are essential, As-an ail :
" electricat engineering” aims to provide students with a solid groundng in these principlés, regardless of their primary engineering

In this introductory electrical encineerin course, students will gain a comprehensive understanding of
El g g ! 3

machinery, and the underlying principles and laws, - : : =
Coursé detail‘-.' ; | 3
Unit fContent Details of content ' ' e | Teaching —[
| - . _ | hours- |
-1 |DCFundamentals - | General concept of current, voltage and resistance. : h = B I

« Electric circuftcdmponents: source, conductor, load; controlling _ ]
device and protective device.

* Electrical sources: ideal and practical voltage and current sources,
* symbol and characteristic source conversion method.
* Ohm'’s law, limitation and application. '
* Series and parallel circuit, current divider rule, voltage divider rule.

~»  Electric power and energy.
* Kirchhoff's law and its application.

2 | DC Network Analysis * Nodal analysis method. | . 8
= » Mesh analysis method. i i
«  Star/Delta, Delta/Star transformation.
* Superposition theorem.

* Thevenin's theorem.

¢ Norton's theorem.

* - Maximum power transfer theorem.

*  Reciprocity theorem.

3 - |ACFundamentals | o Introduction of AC quantities. : 12
' * Generation of alternating sinusoidal voltage. '
« Different terminologies of AC system.

* RMS and average value: definition, derivation, and ir'nportari'ce.
form factor, peak factor. R
» Ways of phasor representation of AC quantities. conversion from one
- form to another, complex algebra (addition, subtraction,

| multiplication and division). - : . \
r * General concept of Inductance, capacitance, inductive reactance |
i and capacitive reactance.

: [ * Single phase AC circuit analysis with R,L,C, RL, RC, RLC series
I[ and parallel circuits.

|
|
|
3
'f

| * Introduction of three phase AC system, [ o
| = Advantages of three phase AC system. % ; (_t:.?ﬂ
1N o
' » Generation of three phase sinusoidal voltage; wave and phaso‘ﬁ{ffe oPhi co ;"X?-e\ I
[ ‘ i diagram; phase sequence. ;ﬂ:ﬂ‘: »
1- = I(‘)
K‘ni', i l'"

Continued ...




¢, Interconnection of th: ee phase coils; Ime and phase quanmles in Star -
-and Delta connechons.and their relahonsi‘np

] T A SR |I «. Voltage, current, powerandpowerfactorcomputatlonm

| 3 ‘ AC Fundamentals

- — ——

| 15 | balanced and unbalanced Joad. .~ - -. : . |

4 I Electrical Machines | « DC motor: sn[roducimn, construction and warking pringipie , 6
- ’ ; . ‘ * - Back EMF and its significance,types and application of.DC motor. |
. \ « Transformer: introduction, construction and working principle |
J of transformer.

o i .| » EMF equation, transformation ratio 1ype.s and apphcatlon of
I : ~ transformer.

* Three-phase induction motor: rntroducﬂon cont‘ru stion, working
principle, types and application of three- -phase induction motor.

.
JL " . Total 32

Reference materials
1. Cogdell, J.R. ‘Foundatmns of Electrical Engmeermg (2nd ed) Prentice-Hall, USA. [ISBN 9?80130927019]
2. Rizzoni, G. and Kearns, J. (2022). “Fundamentals of Electrical Engineering” (2n¢ ed) McGraw-Hill, New York. [ISBN
- .1266370773]. : ,
3. Alexander, C. K. and Sadiku, M. (2021 “Fundamentals of Electnc Circuits" (7 ed. Internaﬁfmal Student Edition). MC
Graw-Hill Education, New York. [ISBN 9781260570793]. 5
. Sahdev, S. K. (201?) “Basic Electrical Engmeenng Pearson Education, India. [ISBN 978-9332576797; 978- 9332578739]
5. HimaBindu, V., Madhuri, V. V. S. and Chandrashekar D. (2014). "Basic Electrical Engmeermg . Gokaraju Rangaraju
Institute of Engmeermg and Technology (Autonomous).
- 6. Gonen,T. (2023). "Electrical Machines and Their Applications". CRC Press. [ISBN 978-0367655013).
*TT7. Vinod, A. and Yadagiri, J. (2022). “Laboratory Manual: Basic Electrical Engineering Lab". Mefri Laxman Reddy Institute of
Technology and Management, India.
8. Asadi, F.(2023). “Electric Circuit Laboratory Manual". Springer Nature, Switzerland. [ISBN 978-3-031-24552-7],
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S b Course Fundamentais ofEIectrrcarEngmeermg e ‘Course Code: BFT 156 (B) el Credit Hour; 1

g Semester: 1l - ~* <Teaching hours: 64 = - . Full Marks: 25
1 | Nature ofCour_siﬁactlcaHTutonaf ' il {Tutor”al 1h t.ab 3 h per sessmr]J___'______-___-J'
. Listof practical for laboratory session
s - 1. Verification of Ohm's Law, - =T %z @ - 3
& 2. Series and parallel circuit analysis. _
3. Verification of Kirchhoff's Law, .
: 4. Verification of superposition theorem. :
. 5. Verification of maximum power transfer theorem,
6. Verification of reciprocity theorem,
7. Analysis of RL, RC series circuit
8. Analysis of RL, RC paralle! circuit i
9. Measurement of power in single-phase circuit.
10. Measurement of line and phase voltage in Star and Delta connection.
11, Transformation ratio test of single-phase transformer.
=45, Measurement.of speed (rpm) of DC Motor.
13, Measurementof rotor's EMF, frequency of rotor's EMF and S|Ip of three phase induction motor.
Umt wise marks distribution for the fmal exam
Unit  Title ' Total (%)
1 DCfundamentals - _ ; 20
2 DC network analysis 25
: 3 = ACfundamentals - 35 e .
' 4 Electrical machines 20 ,
= Total  100% . ﬂ,}“h/‘ ¢
- . R S i
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" CreditHour: 2

Ir Course: Computer Apphcatlon in Food Technology ; : |
| Semester: Il : - * Teaching hours: 32h FullMarks: 50 © |
| Nature of Gourse: : Theory (2 lecture hours per Weﬁk} — Lcaln |
Course descrlption and ob;ectwes _ -
“This course provides an essential infroduction o compuler applic at|on~ in food technology. emp fficient use of coffice productivity
tools (i.e, Office Suites), analytical software and data analysis techniques, basic Rython programming. and indusfry-relevant compuial tional
wthadc This will endble the students to apply computa ional approaches in food gqua w contro!, process optimization. and research,
Course detail =
% Unit |Content Details of content | Teaching
[ i | hours
1" |Introduction to « Overview of Office Suites: | 2
~ | Office Productivity Components (word processor, spreadsheet, precemaho file formats, ! '
Tools (Word, Excel, templates, version control, etc. i
PowerPoint, T e 'l
Publisher) « Document creation and formatting: ; .
- Styles, sections, headers/footers. tables, images, captions, etc. '
« Presentation principles:
- Slide layouts, master slides, use of text vs. VESt_jais,
« Collaboration and sharing: '
o - Track changes, comments, cloud saving. _
2 |Spreadsheets « Spreadsheet interface and navigation: 2
Basics for Data - Worksheets, workbooks, cell referencing, efc. -
Entry and . 5 :
Visualization « Dataentry and cleaning:
- Data types, input validation, find and replace, etc.
« Basic formulas and functions: d
- Arithmetic operators, SUM, AVERAGE, COUNT, efc.
« |Introduction to charts:
- Bar, line, pie charts; Selecting the nghtchan type.

.3 |Advanced- « Complex formulas and Lookup functions: ¢
Spreadsheets for 2 VLOOKUP/HLOOKUP, INDEX/MATCH
Graphical, S (ol
Statistical and « Statistical functt.ons.

Process Analysis - STDEV, VAR, CORREL, LINEST.
3 ‘| '« What-If analysis tools:
- Datatables, Goal Seek, Solver basics.
« Process modelling with spreadsheets:
- Building simple process-flow calculators. - -

4 |Python « Introduction to Python: ' : 6
Programming Interpreter vs. Script, IDEs (Jupyter, VS Code} ; (P
Fundamentals |

« Basic Syntax and Data types:
- Variables, strings. lists, dictionaries.
« Control structures:
- - iffelse statements, for- and while-loops.
« Functions and modules:
] Defining functians, importing standard libraries.
Continued ...




i

_Date’Ana'tysis N NumPy Refresherand Pandas for tabular data: - - R 21 A |

|Techniquesin * | " " '4imensional arfays; vectorized math operations; random sampling for

Python _(Paﬁdasa |t simulations: read.ng‘wrmng CSV and Excel; inde exing, fter.ng groupby .. .| T ..
NumPy, Matplotlib) |  aggregations. _ . I
-k . Basic statistical tests and data visualization with Matplotlib):" S -
Line, bar, scatter, histogram, 4abels, legends, subplots. N
- Using scipy.stats for t-tests, ANOVA. -
.- Interpreting p-values and confidence intervals
« _Introduetion to machine learning (ML) & Key ML libraries and workflows (2 h]
- Supervised vs. unsupervised learning. ¢
- Train-test splits, cross-validation fundamentals. : i
- scikit-learn: LinearRegression, KMeans, IsclationForest, etc.

- . Workflow example: feature selection — model training — evalyation.

= Neural networks overview: : . [2h] |
' When to use TensorFlow / Kerasvs. scikit-learn. ' '
- Building a simple feed-forward network.
« Alin food science case studies:. : ' [2h]
- Shelf-life prediction and similar.
- Image-based defect detection and similar.

Computational » Statistical process control (SPC) fundamentals and contro[ chart types and 4
Methods interpretation: [2h)

- Concepls of variation, in-control vs. oul of-control.
- Role of SPC in food manufacturing.
- -i:- and R-charts for continuous data.
- p- and np-charts for attribute data.
© - . Reading control limits and detecting signals.
« Process Capability analysis (Cp, Cpk) and Monte Carlo Simulation: = [2h]
- Defining specification limits (USL/LSL).
- - Calculating and interprefing Cp and Cpk indices.
- Visualizing capability with histograms overlaid by normal.
- Random sampling from common distributions (normal, uniform).
- Estimating oufput variability and risk. _
e Applications: shelf-life, ingredient mix'fng variability.

~ |Studies Integration | . work in lecture and lab class).

ijéc{ andCase | e Pre;ect work should have at least one act:wtyﬂeammg from each unit above (group | 6

Total 32

Reference materials

1

- Techniques fo Build Intelligent Systems” (2@ ed.), O'Reilly Media, Sebastopal, CA. [ISBN 978-1492032649].

Campbell, A. (2021). "Python Programmmg for Beginners — Comprehensive Guide to the Basncs of Programming,
Machine Learning, Data Science and Ana!ysm with Python”. Independently Published, United States. [ISBN 979-
8467134574].

Géron, A. (2019). "Hands-On Machme Learning with Scikit-Learn, Keras, and TensorFFow Concepts, Tools, and

McKinney, W. (2017). “Python for Data Analysis: Data Wrangling with Pandas, NumPy, and [Python", (2'¢ ed ),
O'Reilly Media, Sebastopol, CA. [ISBN 878-1481957660],

Montgomery, D. C (2020). “Introduction to Statistical Quality Control” (87 ed.), John Wiley and Sons, Het-oken., XY

[ISBN 9781119557118, 3 £
Singh, R. P. (1996). “Computer Food Technology: Use of Spreadsheets in Graphical, S@ﬁ%,a.
Process Analysis”. Academic Pres; ISB NC 12-646382-4] of Sc-ance &1
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Course: Computer Appllcatlonm Food Technology T -' gouré‘e Code: B_FTZ,2_U1- Bl . ..f LB Clr-edi_tHo'ur: 1
“Semester: Ill- - ; o _ " . Teachinghours:64h =~ . - - . FullMarks: 25
Nature of Ct_}urs_e.-Pracuca_I o te a0 ; - (Lab: 4 h per session) T CwEg

.- List 6'f'practicé| for the laboratory session '-

" 1. Unitt : :
" Create 2 formatted report with a table of contents, figures, and referer:ces and practice real-time collaboration: share, edrf
use comments and track changes and review a document with peer feedback. [6 h]
. » Build a slide deck summanzmg a simple food-tech concept using_ master shdes - [2 h]
2. Unit2 F
o Enter and clean a small dataset of food- -quality measurements.. N e [4 ﬁ]
s Use built-in funchons to compute summary statistics, create and format three to four different chart types to visualize key
. trends. i , . [4 h]
3. Unitd " <l
* Use INDEX/MATCH to merge two food-sensor datasets. : : [2 h]
» Compute and interpret standard deviation, correlatlon and regression outputs © [3h]
¢ Run a one-variable Data Table to see how changing cook time affects moisture content and build a small “Process
- Calculator” for pasteurization time vs. Iethahty . = - [Bh):
4. Unit4 T
 Fundamentals in a Food Technology Context. : ey “a " [4h)

- Write Python scripts to parse and clean a CSV of food-quality measurements (unit conversions, missing- ~value
handling, basic statistics).

. Implement core data structures (fists, dicts, tuples) to store ingredient recipes and lookup nutrient Qalues via functions.
» Applied Food-Science Tasks [6h]
"= - Develop loops and comprehensions to simulate batch-wise heating profiles (e.g. computé fémperature-time curves
and plot with matplotlib). ;
- Build and test small reusable functions for key calculations and conversion (such as pH «» { *], °F «°C), first-order
reaction kinetics) and package them into a module. '

5 Unit5

 Data Loading and Cleaning and Exploratory Data Analysis: -~ - _ . [2h]
- Import a CSV of food-quality metrics into pandas. ; i d
- Handle missing values and type conversions.
- Compute group means and standard deviations.
- - Plot time series of pH and histograms of moisture. :
» Statistical Testing and Linear Regress;on with scikit-learn: S - [Bh].

- Perform a two-sample t- test on two process batches, and perform ANOVA. -
- Report the test statistic, p-value, and practical interpretation.
- Predict moisture content from temperature and time.
- Evaluate with R? and mean squared error metrics. - :
. & - Clustering with K-Means: . ; [2 h]
- Apply k-means to multivariate sensor data. '
Visualize clusters and interpret centroids. ‘
« Anomaly Detection: ' ' [2 h]
- Use IsolationForest to flag outliers in process data.
- Overlay anomalies on control-chart-style plots. !
e Neural-Net Mini-Project [2h]

- Build a small Keras model fo classify samples (e.q., spoiled vs. fresh). 3
- Trainftest split, then and accuracy curves. ' 0L @ A >
= P ol 9
3 ,%(. At ) ‘-:—L ] ﬂ")‘.’ 1 e
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6. Unit 6 : L : Ly _
: . .= Control Char{s and Process Capabmty exermsesin Python Bl S o o ot T T [6h]
- Load batch data into Pandas and compute subgroup meansfranges ' '
- Use Matplotlib (or the spc library) to plolX and R-charts.. -
\dentify any out-of-control poirits - = - -
- Calculate Cp and Cpk from a sample datasel
- - Plot a histogram with normal curve and spec-ltmit lines. .
© - “Interpret whether the process meets speéiﬁcatibn"s,
7. Unit7 ; :
- Project work: - ' o [8h]

* Unit wise marks distribution for the final exam

Unit - Title 12 P ~ Total(%)
1 Introduction to Office productlwty tools (Word, Excel, PowerPoint, Publisher) 10
2 .Spreadsheet_s basics for data entry and visualization ; : 10
3 Advanced spreadsheets for graphical, statistical and process éﬁalysis : ' 10
4 ~  Python programming fundarnentalé O 5 7 ' 20
5 Data analysis techniques in Python (Pandas, Numpy, Matplotlib) L 5o 35
6 Computatmnal methods : . 15
' Total 100%

-
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Coﬁrsei—’Feod'Chemistry N
Semester: Il
Nature of Course Theory

_ _ e Course Code: BFT 202A ’CrediiHour: 2 =i
Sy " Teaching hours: 32 h _ - FullMarks: 50 . .

(2lecture hours per week)

Course descrlptlon and objectlves '

Food Chemistry-Il is an advanced course that builds upon the concepts Iearned in Food Chemistry-I. This course focuses on
exploring the chemistry behin_d food quality, flavor, sensory analysis, and food stability.

Course detail

L

/ L‘iy . \ I,"."fl /; /bl"f/.

(\:-\‘

Unit | Content Details of content Teaching :
hours -
1 Food Additives « Definition and classification (direct/indirect, naturallsynthetic, GRAS). 5
« Antioxidants, emulsifiers, stabilizers, flavor enhancer sweeteners and their
synergistic effects, and humectant.
« Synthetic vs. natural vs. nature-identical fIavor compounds (volatile
organic compounds). :
o - Certification, labeling and regulatory aspects (FDA, Codex Alimentarius).
2 BrowninginFoods | « Definition, classification, advantages and disadvantages. 5
o Chenmistry, toxicant formation and flavor development of Maillard reaction,
caramelization, ascorbic acid browning, lipid peroxidation and enzymatic
browning in foods.
o Prevention of browning in foods.
3 | Food Components | e Protein-polyphenol interactions. 4
Ia':d th‘“:!' « Protein-carbohydrate Interactions: stabilization of emulsions and foams,
Maractions thickening and gelling effect.
'« Protein-lipid interactions: effect on texture, flavor release and emulsion
stability.
e Minerals interactions with food components: examples.
4  |Natural « Source, chemistry and stability of natural pigments: chlorophyll, 3
Pigment anthocyanins, carotenoids, betalains, etc.
ghefmistry » Natural food colorant: annatto, turmeric, saffron.
5 Netraceutical and « Definition, classifications and examples. 3
_ groactwed « . Extraction and characterization of polyphenols (e.g., curcumin), -
IMPGUNLS phytosterols, peptides.
o Stability, bioavailability and metabolism of nutraceuticals.
6 | Toxins, toxicants and| « Naturally occurring toxins (lectins, solanine, cyanogenic glycosides). 5
Contaminants in : . : . ]
Food e Process-induced toxins (acrylamide, PAHs, heterocyclic amines).
o Heavy metals contamination in foods.
« Sources, health impacts, detection and mitigation strategies.
¢ Non-food dyes and toxicants detection (rhodamine B, malachite green,
metanil yellow, formalin in fish, calcium carbide residue).
7 |Surface Chemistryin| o Interfacial phenomena, colloidal systems. 3
Reod o Surface active agents: chemistry and working mechanism.
e Food applications.
8 |Effect of Processing | « Effect of frying on fat/oil quality.
on:Food o Trans fat, its formation, and health implications.
Componentg- A
W/ _ i’ CEffectof heating on carbohydrate and protein quality. 5
il T,
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Reference matena!s-

!
2.

10.

Bagchi, D. (2018). “Food Toxicolegy”. CRC Press, USA. (ISEN 9?8 1-4987-6273-2).

Belitz, H.-D., Grosch, W. and Schleber[e P. (2009). “Food Chermstry (4 ed.). Sprlnger Germany. {ISBN 978- 3 540-69934-
P :

Bot, A, Floter E: and van Duynhoven J.P. M. (Eds.). {2021). “Lipids i in Food Structure and Funct:onahty". Royal Society of
Chem:slry, UK. [ISBN 978-1-78801-752-5].

Coultate, T. P. (2020). “Food: The Chemistry of Its Components (7 ed} Royal Society of Chemistry, UK. [ISBN 978-1-

78801-636-8). ‘

Damodaran, S. and Parkin, K. L. 2017} “FennemasFood Chemistry” (5t ed.). CRC Press, USA. {ISBN 978-1-4398- 0453
5].

deMan, J. M. (2018} “Advanced Food Chemistry”. Sprlnger USA. [ISBN 978-1 -4939-7778- 61

deMan, J. M., Finley, J. W. Hurst W. J.and Lee, C. Y. (2018). "Pnnmptes of Food Chemistry” (4 ed.). Springer, USA. {lSBN
978-3-319-89677-0).

Galanakis, C. M. (2022). “Nutraceutlcal and Funciional Food Components” (21 ed.). Academic Press, USA [ISBN 978 0-12-

823630-8].

Hettiarachchy, N. S., Sato, K., Marshall, M. R and Kannan, A. (Eds.). (2012). “Food Proteins and Peptldes Chemlstry.
Functionality, Interacbons and Commercialization”. CRC Press, USA. [ISBN 978-1-4398-2213-3].

Sikorski, Z. E. (Ed.). (2017). "Chemlcal and Functional Properties of Food Components” (4" ed.). CRC Press, USA. [ISBN
978-1-4987-2643-7).
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Credit Hour: 1

Course:Food Chemistry -1I" -~ . Course.Code: BFT 202 (B)
Semester: Il . - S i . Teachinghours: 64h = - i Full Marks: 25
j Nature of Course Practlcal T i R - (Lab: 4hper session) /

Llst of prac’ucal for the laboratory session

2 S

o

L © © N DG s N

e - S
03_01.-]:-.9}!\}——‘_@

Rheological analysis of hydfocoliords {rheorrreter) :

Protein sclubility and émulsification Studies.

Oxidative stability of oils (Rancimat | Thars assay}

In=vitro bioavailability assays of nutrients (simulated digestion models),
Vitamin C &sfimation (htnmetncﬁspectmphofomelnc) '

" Extraction and estimation of polyphenols and antioxidant activity.

Determination of food crude fiber and dietary fiber.
Enzymatic browning inhibition experiments.

Study-of Maillard reaction under different conditions.

Analysis of food additives (e.q., benzoates, sulfites)..

. Colorant identification (paper chromatography).

Determination of natural toxicants in food. -
Determination of trans fat and total polar compounds of processed fat/oil.

. Measurement of surface tension (drop count method) of food emulsions.

Study the effect of pH, light, and temperature on .pigments (e.g. anthocyamns chlorophyll carotenmds etc.).

. Quantitative determination of chlorophyll.

Unit wise marks distribution for the final exam

Unit  Title ___ ‘Total (%)
1 Food addiives - | 15
9 Browning in foods 10
Y@ Food components and their interactions ' 20
4 Pigment and flavor chemistry b e 15
5 Nutraceuticals and bioactive compounds = 10
B s quicants and contaminants in food 15
7 Surface chemistry in food 5
8 Effect of processing on food components 5
9 Emerging trends and research = - 5

Total  100%

-
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Course: SugarTechnology 1 T M, BARE 3E o . i -'-Cburs'eCO'de:-BlFT 203 (A). .;_ CredifHour:Q

' Semester:lll -~ - . . . " Teachinghours:32h - * ‘. Full Marks:50
NatureofC_ourse:Theory Sk e : * (2lecture hours per week) S Pamt

e -Course descrlptmn and ob;ectwes

Sugar technology is a specualized field that focuses on the productlon of sugar f(om sugar cane. Through this course, students wil
learn about the various methods employed for the extraction and refi ining of sugar from different sources (with emphasis ori sugar cane),”
as well as the technology and equipment used in the sugar industry. The course will also cover the byproduct and co-product processing
associated with sugar cane production, further enhancing students' understanding of the industry.

L

Course detail
Unit | Content Details of content. ; e : Teaching
' hours
.17 |Introduction to « History and global significance of sugar production. - -
Sugar Industry « Sources of sugar (sugarcane, sugar beet, etc.). - -
« Industrial applications of sugars and their standards.
+ Overview of the sugar industry and its economic impact.
2 |Chemistry of. * Review of structures and properties of sucrose, glucose, and fructose. . 3
Sugars - « Chemical reactions of sucrose (hydrolysis, inversion, caramelization).
s Enzymes involved in sugar pfucessmg (lnvertase amy!ase dextranase
_ etc)
3 | Cultivation and o Agricultural practices for sugarcane and sugar beet. 3
Harvesting of « Factors affecting yield and sugar content.
Sugarcane/Sugar sl e ;
Beet ¢ Harvesting techniques and post-harvest handling:
4 -~18ugar Production » Raw sugar production: . ===48.5N] 12
Process - Extraction: milling, diffusion, and juice extraction.. :
- Purification: clarification, liming, carbonation, sulfitation, and fi Ilratlon
Specifications of chemicals and equipment detail.
- Evaporation and crystallization: multiple-effect evaporators, vacuum pans,
seeding.
- Centrifugation and drying: separation of molasses, sugar drying and
conditioning, types of centrifuge and dryers.
¢ Refining of raw sugar: [3h]
- Affination process. ' '
- Carbonation and phosphotation.
- Decolorization (bone char, activated carbon, ion exchange)
- Crystall:zatron and final refining. ; _
_ . '« Manufacture of brown sugar and sulfurless sugar. : [0,5 h]
5 |Steamand Energy | « Energy performance index (EPI). 5% 2
~|Auditin Sugar - |, Bgiler efficiency assessment. - ' ; = ]
B « Steam distribution system audit.
= Steam utilization in process equipment.
* Condensate and waste heat recovery
s Electrical energy audit.
6 | Co-products and « Composition and utilization of molasses, bagasse and press mud, beet 3
By-products of " pulp and molasses,
Sugar Industry
7 QU&'“Y_C_OntroI and | « Pol, brix, and purity measurements.
ﬁ&;ﬂ:frf inSugar | . geducing sugars and color analysis.
ory techniques for sugar testing.




g h Automationand « Role of—automatibn in sugar mills. % J-CHEN et DRI I
| Modern R 'Advan'cesin'sugarprécessing'(membra_he'fiitration;_.enzymatic_ : e
Technologies in processes). S I
Sugarindusfry . Energy'efficiéhcy'and waste reduction techniques.
9 Glucopse Syrupand | - Glucose syrup and applieqtiohs,. : e b Lk |2
- . |Glucose Powder | , Production of glucose syrup from stareh by enzymatic and chemical
hydrolysis process.
* Production of glucose powder, high-fructose corn syrup (HFCS).
10/ Post Production * Grading of sugar, packing of sugar. ~. . : JEels " 8
Operations - * Keeping quality of sugar in storage and storage requirements - '
¢ Storage of molasses. :
Total | 32

Reference materials

o
2.

9.

Asadi, M. (2006). “Beet-Sugar Handbook”. John Wi!ey‘ ahd Sens, USA. [ISBN 978-0-471-76327-4). - -
Baikow, V. E. (1982). “Manufacturing and Refining of Raw Sugar" (21¢ ed.). Krieger Publishing Company, USA. [ISBN 978-
0-88275-885-2). . ) -

* Chen, J. C. P.and Chou, C. C. (1993). “Cane Sugar Handbook: A Manual for Cane Sﬁgar Manufacturers and Chemists”

(12% ed.). John Wiley and Sons, USA. [ISBN 978-0-471-93070-7). e
Chou, Chung Chi (2000). “Handbook of Sugar Refining: A Manual for the Design and Operation of Sugar Refining
Facilities.” John Wiley and Sons, New York. [ISBN 9780471183570). : '

Honig, P. (Ed.). (1953-1963). “Principles of Sugar Technology” (Vols. I-V). Elsevier, Netherlands. [ISBN varies by volume;
reprints available]. i :

Hugot, E. (1 986). “Handbook of Cane Sugar Engineering” (3 ed.). Elsevier, Netherlands. [ISBN 978-0-444-42748-1]. .
Jenkins, G. H. (2013), ‘“Introduction to Cane Sugar Technology.” ElseVrer; Amsterdam. [ISBN 9781483255200].
Mathur, R. B. L. (1975). "Handbook of Cane Sugar Technology: Together with Description of the Machinery.” Oxford and

; IBH Publishing Company, New Delhi. [ISBN 9780862494971).

Park, G. M. {1975). "Manufacture of Sugar from Sugar Cane". Park _Pubfish_ing,‘ UK.

10. van der Poel, P. W. (1998). “Sugar Technology: Beet and Cane Sugar Manufacture”. Bartens, Germany. [ISBN 978-3-

1.

87040-067-2).

Zerban, F. W. (1948). By-Products of the Cane Sugar Industry. Elsevier, Netherlands. (ISBN unavailable; reprints

available].




Course Sugar Techno[ogy ; S T _~ Course Code: BFT 203 (B) . :
Semester: M- .°- - .70 v L. .o 0«2 Tdaching hours: 84 h )
. Nature of Course: Practical Cte oo oo oo L (Laby 41 per session)

Credit Hour: 1
Full Marks: 25

List of practlcal forthe Iabaratory session

16

: '
© 0 - W

e ST s T S
O =

Determine the pH and titratable amdrly of sugarcane juice and molasses.
Determine the brix of the given sample by brix hydrometer and hand refractometer

Determine sucrose content of given sample of juice.

Determine the purity of syrup and molasses.,

Determine the Pol-% and moisture of the bagasse. - -

Determine the phosphate contents in the.given sample by spectrophotometer.
Determine the reducing sugar content,

Determine residual SOz in white sugar.

Sugar analysis of juice (polarimetry).

Estimate total ash and sulphated ash in sugar samples.

. Evaluate the separation of molasses from sugar crystals (centrifugation efficiency). -

Observe and monitor the crystallization process in lab-scale pans.
Study the effect of lime and heat on juice clarification.
Steam economy calculations.

. Visits to sugar mills/refineries. -

Unit wise marks distribution for the final exam

Unit  Title . Total (%)
1 Introduction to sugar industry ' 5
2°  Chemistry of sugars ' g 10
3 Cultivation and harvesting of sugarcane/sugar beet . 10
4 Sugarproduction process ; ; 35
5  Steamand energy audit in sugar refineries * - 10
6 By-products of sugz_a_r industry ' 5
7 Quiality control and analysis in sugar industry = £
8  Automation and modern technologies in sugar industry 5
9 Glucose syrup and glucose powder production e
10 Post production operati'ons ' U 5
' Total  100%

-




: Course Food Engmeenng‘! e A T CourseCode; BFT.204(A)  Credit Hour: 2

‘Semester: Il . et L 8 “Teaching hoursi82h - Full Marks: 50
NatureofCourse'Theory o g gt O e Rd {2 lecture hours per week) '

Course descnptlon and objectwes

Food Engmeermg disa foundatmnaf course that focuses on the fundamental prmmples of food engineering, prowdmg studenls wnh a
. strong foundation.in the core concepta and techniques essential for understanding the physical, chemical, and biological pmcesses in
food production. Topics include mass and energy balances, thermodynamics, fluid mechanics, heat transfer, and the application. of
~ engineering principles to food preservation and processing methods. This course serves as a precursor to Food Engineering-1l and Iays
the groundwork for advanced topics. - * . g

Course detail

Unit | Content Detdils of content : : Teaching
j ' . hours
1 |Basic Concepts | e Dlmensmns and units: base, derived, sumjiementaryr Wi 1
and M_atler_lal ' . Quantity of materials.
Properties

« Classification of matter.
« Properties of solid, liquid, and gas.

2 |Unit Operation e« System: o ' : : 4
' . - Introduction, system propemes system process, equilibrium state. §
e Material balances:

- - Definition, overall balance, cbmponent balance:
¢ Energy balances:

- Definition, overall balance, component balance.
« Solving mass and-energy balance problems.

3 |Fluid Flow in  Basic concepts of fluid pressure: [1h] 1
Food 2 - « Infroduction on absolute pressure, gauge pressure, vacuum pressure.
Processing ; :
» Steady flow of fluids: = - [2h]

- Energy equation (pressure energy, kinetic energy, potential energy,
frictional energy loss). . _

- Continuity equation and Bernoulli's theorem (derivation, application).

o Fluid dynamics: ' [6h]
- Fluid flow patterns.
- Flow measurement (pitot tube, orifice meter ventunmeter rotameter).

- Vlsoosqiy (introduction, viscosity measuring equipment - capillary
viscometer, falling ball viscometer, rotational viscometer). -

- Reynold's number.
- Newtonian fluids, non-'Newtonian fluids.
- Flow of air and-industrial gases.
¢ Pump selection (Ref. BFT 152, unit 6): [1h]
- Centrifugal pumps, gear pumps, peristaltic pumps.
- Net positive suction head.
- Pump performance characteristics.

Continued ....




4 | Heat Transfer - | s 'Thermaipropemesof{ood 5 MU e TR : [1 [ R R

< |inFood . - Specific heat, thernial conductrwty, and thermal dsffusmty {mtrdduct:on}
Pro‘cg"{ﬁ:ng « Introduction to heat transfer: Steady and unsteady heat transfer Teu)
«-. Conduction: » ' : ‘[5h]
. - - Fourier's law. - - NS sl - = - s

- Conduction th'rough aslaband a cylinder.
- - Heat conduction in multilayered systems.
- Resistance in series. - )
o Convection: & o PR
- Natural and forced convection, ’
- Surface coefficient and overall heat transfer coefficient.
; - DimensiOnEess numbers and their application. _ _
* Heatexchangers: ‘ R
- Batch and continuous heat exchangers
- Parallel flow and countercurrent flow heat exchangers.
- LMTD, NTU and NTU a'na[ysis'
- Shell and tube heat exchangers (single shell pass and multi tube pass).
- Plate heatexchanger.
- Steam infusion heat exchanger.
.- Fouling factors.
- Insulation materials.

9 |Extrusion ___ .| e Introduction to extruders: ' [2h] = P
Definition and terminology : -
- Mechanism of extrusion cooking.
Functions and appllcanon of extruders
- Advantages of extrusion over conventional cooking.
« Types of extruders: ; [2h]

- Single screw extruder (ciassrf ication based on extent of shear, heat
generation, design).

- - Twin screw extruder (classification based on the basis of screw position).
- Components of extruders. '
‘s Extrusion processing variables: - _ [1 h]
- Dependent variables. :
-~ Independent variables.
- Final product characteristics.

Total 32

Reference materials .
1. Berk, Z (2018) "Food Process Engineering and Technology" Academic Press, Cambridge. [ISBN 979-0-12-812018-7] ; !
2. Raiz, M. N. (2000). “Extruders in Food Applications’, CRC Press, Boca Raton. [ISBN 978-1-56676-779-8].

3. Rizvi, S. S. H. (2024). “Food Engineering Principles and Practices: A One-Semester Course”. Springer Nature,

- Switzerland. [ISBN 978-3-031-34123-6].

4. Singh, P. R., and Heldman. D.R., Erdogdu, F (2023). “Introduction to Food Engineering". California: Academic Presg -
(ISBN 978-0-12-823129-6). 4

5. Toledo, R: T (2007). “Fundamentals of Food Process Engine

978-0-387-29019-5].




Ceurse Food Engmeermg ! i . . Course Code: BFT 204 (B) . i T Cr,editlHeur:_- 1
Semester: IIl - el o ; Teaching hours: 64h - . - Full Marks: 25
Nature quuurse Practical .' ey (Lab 4 h per sessmn] ' LE REY :

Ldst of practlcal fer the iaboratory session

.‘0.05,“49’-',‘-"'_4‘-‘9-‘1\3..—‘

B S S L (I
B0 @S o

Measurement of basic and denved units using Iaberatory mstruments (Iength mass, t|me temperature pressure, volume).
Deterrnlnahon of physical properhes of solids, liquids, and.gases (densﬂy, speeaf ¢ gravity, phase transitions).

To compute mass and energy balance.
Determination of viscosity using capillary viscometer, falling ball vrscometer and Brookfield viscometer.

- Determination of flow rate using flow meters: pitot tube, orifice meter; uenlunmeter rolameter o

Calculation of Reynolds number for flow characterization. .
Comparison of Newtonian vs non-Newtonian fluids using various food liquids.

 Determination of type of fluid flow and calculation of critical velocity.

Demonstration of centrifugal pump and gear pump operation and performance. . _ _
Determination of thermal conductivity, thermal dfffusivi_t_y, and speciﬁc heat capacity of the food materials.

. Determination of conductive heat transfer coefficient using LMTD.

Study of plate heat exchanger.

To study the heat transfer phenomena in parallel and counter current flow arrangements.

Demonstratlon of lab-scale single or twin-screw extruder.

Unit wise marks-distribution for the final exam

- Unit.- Title Total (%)
1 Basic concepts and material properties 5
.2._ Unitoperation . 15 ) e
3 Fluid flow in food processing 30,
4 Heat transfer in food prooessmg 35
§ % Extrusmn ' ' 15
ekt Total  100%

.. gy



Yoo o Course Code: BFT 205 (A). -
Y e L 7 |eeture hour:48h. 35
(3 lecture hours per week) . .

Credit Hour: 3

Course: Principles of Food Processing - _ fia oy 3
£ Full Marks: 75 - [

Semester: Il . o
Nature of Course: Theory-

Course description and objectives _ Xk

This course introduces the fundamemal'concep.ts"and'tech'nicjues involved in transforming raw agricultural products into consumable food
items that- are more stable, convenient, and “appealing. Topics include thermal processing, drying,” milling, fermentation, canning
(transformative steps, equipment and parameters, industrial practices, efc.) and packaging methods. Emphasis is placed on understanding
the science behind food quality, safety, and shelf-life enhancement during processing.

Course detail i ; i
" Unit | Content . Details of content Teaching
) hours
1 | Size Reduction * _Introduction; size reduction of solid and liquid foods; equipment; effect on 4
' foods. % : ;
2 | Screening and « Introduction; types of screens: revolving screens, shaking screen, rotating 6
Mixing screens, vibratory screen, horizontal screens, perforated screen, wire mesh screen; | -
mixing of solid and fluid; equipment. e
3 | Separation and - ¢ Introduction, separation techniques and equipment: [2h] 8
Extraction s Leaching, supercritical fluid extraction, sub-critical water extraction,
: distillation, essence recovery. 5 [4 h]
4 Drying - « Drying process, equipment, and applications; osmotic, IR, micro wave, ; 4
radio frequency, and superheated steam drying.
e Changes in foods during drying.
5 |HeatProcessing | « Pasteurization and sterilization: 5 ' 6
- Definition, time-temp combination, and eqtsipment.
- Blanching and evaporation.
- Microwave cooking.
- IR, ohmic, and dielectric heating.
- Aseptic food processing.
6 |Freezingand » Freezing point of food, rate of freezing, freezing curve, crystallization 8
Crystallization equilibrium, crystal growth, and nucleation. :
» Freezing methods: air freezing, plate freezing, liquid immersion freezing, and
cryogenic freezing. :
« . Thawing: principle and application :
« Changes in food during freezing and thawing
"7 |Food _ | '« General principle and applications of single- and multiple effects 4
Concentration evaporators; freeze concentration; equ‘ipm‘ent. : '
8 |Membrane « General principle and advantages; membrane process classification 4
Processing and application in food industries: ]
9 | Extrusion « Definition and terminologies; principle; cold extrusion, extrusion 3
Processing cooking (single and twin); effect of extrusion on properties of foods.
10 | Miscellaneous » High pressure processing; processing using light and sound; pulsed 3
Processing  electric fields (PEFs); hurdle technology.
: Total 8/

Reference materials

g8

Fellows, P. J. (Ed.) (2000). "Food Processitggi
Woodhead Publishing Ltd. [ISBN 978-08493%%8

Rahman, M. S. (Ed.) (1999). "Handbogk of P&

Zeuthen, P. and Bogh-Sorensen, L. {EME;‘QDB'!_ Fead®Pies
Publishing Ltd, [ISBN 9?8-18557353?9].\ tRus

-

.. b I % k. _ sl
"Hiservatidd. New York: Marcel Dekker Inc. [ISBN 978%;1?033!7]

? )
ervation Techniques”. England: CRC Press, 'v'v'ootﬂfgg\%‘?“ce .
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Course: Prmuples of Food Processmg s =N “Course Code: BFT 205 (B)- ey CreditHour: 1.
Semester: Il L e . Teaching hours:_64h * ) : Full Marks: 25 _
NatureofCourse Practlca[ i T . (Lab: 4 h per session) . SR RS SR G

Llst of pract:cal for-the iabora_tory session
1. Testing for adequacyof Blanching. :

Test of adequacy of pasteurization based on microorganism or enzyme.

Process time calculation {from data or real time- temp studies).

Test of water activity of dn‘ferent foods.

Plotting of water. sqrptlon isotherm. "~

Extraction and separation of components by distillation.

Pearson's square rule and its application in fluid mixing.

Extraction of active components from herbs and Spicés._

TDT curve. v

One-day visit to nearby food proce33|ng mdustrles (can be merged with one- day industrial visit for other courses of the same

semester). )

oo Td e b L K

—
=

Unit wise marks distribution for the final exam

Unit _ Title e Total (%)
1 Size reduction : 10
2 Screening and mixing _ 10
3 Separation and extraction - 10
4 Drying 10
5 Heat processing i 5
6 Freezing and crystallization _ 15
7 Food concentration ; : 10
8 ‘Membrane processing 2 S S
9 - Extrusion processing 5
10 Miscellaneous processing = - 5

Total  100%
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o -_'Ce_u_'r's.e: Principles of'Fj_o"qd Pr_eée{vation :

* | ‘Semester: Il .

éredit Hour; 3 .

~ CourseCode; BFT 206 (A) =
' ~ FultMarks: 75

 Teaching hours: 48 .~

Nature of Course: Theory

" Course descriptioh and objectives
This cotirse explores the methods and

(3 lecture hours per week) -

principles used to prevent food spoilage and extend shelf life. Topies include refrigeration,

- freezing, canning (to extend shelf-life and ensure microbial safety, .contamination, ‘etc:), chemical preservation, and”emerging
technologies like irradiation. The focus is on maintaining nutritiortal value, sensory afiributes, and microbial safety of food products.

‘Course detail .

-« General concept of drying mechanism, drying curve, and sorptioh isotherm.

. Quality evaluation of dehydrated products.

[ Unit” [Content Details of content Téaching
I . hours
1 |Introduction to * Principles and objectives of food preservation, 3 2

Food _ « Factors affecting shelf life of foods. .
Preservation ; - ; _ -

-~ 2 |Preservation by * Definition and differences between drying and dehydration. ‘ 8

‘ drying/ * - Importance of drying/dehydration. ' . '

dehydration * Concept of moisture content, water activity and intermediate moisture foods

* Pretreatment in drying/dehydration (blanching, sulfiting, different dipping
treatments). i -

* Concept of case hardening, browning, shrinkage, rehydration properties.’

«  Principles of drying equipment’s (spray drier, freeze drier, tunnel drier, drum
drier, osmotic dehydration, vacuum drier, fluidized bed drier, microwave
drying, infrared drying, hybrid drying).

« Concept of rehydration and methods of improving rehydration properties of
dried products.

-

3 Preservation by
High
Temperature.

- * Thermo-bacteriology, 12D concept, hot pack methods, flash-18 proceés.'

s Introduction and'principte of food pasteurization, sterilization, 8
conventional and modern aseptic canning process (Dole process), cold
point of can, fillers used in canning.

« Spoilage and discoloration of canned foods.
o Effect of heat treatments on foods.

4 |Preservation by
Low Temperature

~* Principle and theory of food freezing (freezing curve). - 7

'+ Theory, methods and effect of slow freezing and quick freezing (air blast

* Pretreatments in freezing: blanching, sulfiting, different dipping treatments.
* Concentration effect of food freezing. :

freezer, still air freezer, fluidized bed freezer, plate freezer, liquid immersion
freezer, cryogenic freezer) and cryoprotectant, cold storage, chilling
storage, hypobaric storage. . '

* Thawing principle, methods, effect of thawing on foods (drip, leakage,
freeze burn).

5 | Novel Methods of |

Food Preservation|

* ' Introduction, principles, mechanisms of action, and safety considerations T
for food preservation technologies — including irradiation (with dose and
dosimetry), high-pressure processing, ohmic heating, pulsed electric
fields, magnetic fields, ultrasound, cold plasma, nanotechnology, and the

- hurdle concept - with emphasis on their applications.

* Preservation effect of genetically modified foods.

6 Traditionall
Indigenous
Methods of Food
Preservation

e Introduction to traditional food and indigenous foods. 3 »

* Classification of traditionall indigenous foods based on raw materials
used.

» Principle of food preservation by traditional and indigenous methods.

* Methods of preparing gundruk, sinki, kinema, dahi, dried fish (sidra),
dried meat (sukuti), pickle (khalpi); associated challenges and
opportunities; isstiks and potential improvements in traditional methods
of presewingﬁ{éﬁ

““logy
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" | Preservationby . | o Prmcfples ﬂeflmtlon and types offood fermentation; orderoffood PETEY

Fermentation - . ~fermentation, additional beneflts from food fermentation.

Ar ' » Definition, types, and process of, frujts. fermentation (wine makmg,\,
vegetables fermentation, grain !ermentatfen(beer} milkfermentatmn :
(yoghurt).

¢ Vinegar: definition-and types of vinegar; Mechamsm of acetic acid
fermentation, methods of wuegar progluction, post -production operations.

o Pickling of fruits and vegetab!es introduction, process and uses of salt
stock.

j Concentration = - and characteristics of fruit jellies, jam, marmalade, RTS; nectar, cordials;

Preservationby | «  Principles behind food preservation by high TSS and acidity; definition .

commercial methods of jam, jelly and-marmafade making; jelly strength,
pectin grade, gel formations by LMPs and HMPs; problems in jelly
making.

 Definition and methods of jam, marmalades and.presérves' making. .

« Differences among jam, jelly and marmalades, jam and jelly calculation.

* Methods of determining end point of concentrate products.

« Industrial methods of making fruit concentrates.

Preservationby -| e Definition, classification, legislation (national and internatlonal), mode of ¢ B
Preservatives - action of food preservatives.
 Theory of natural preservatives (salt, sugar, alcohol spices, herbs),
chemical preservatives (sulfur di-oxide, nitrate and nitrite, sorbic acid,
. benzoic acid, propionic acid), and bio-preservatives (nisin, pediocin,
natamycin, tetracyclines, streptomycin, competitive microflora).

10

Specific Food » Preservation of dairy products, bakery products, confectionary products, 2
Preservation meat and meat products, grains, and legumes.

Total 48

&

10.

. Reference materials

Desrosier, N. W. and Desrosier, J. N. (1987). “The Technc){ogy of Food Preservallon (4"‘ ed.). Delhi: CBS Publishers

and Distributors. [ISBN 9788123911281).

Fellows, P. (2000). “Principles of Food Processing Technology Principles and Practlces (2" ed.). Woodhead
Publishing Limited, Cambridge, England. [ISBN 9781855735330)].

Insel, P., Tumner, R. E. and Ross, D. (2003). “Discovering Nutnt;on". Massachusetts: Jones and Bartlett Publishers.
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i Course Principles of Food Preservahon g RE R Goures Code: BFT 206 (B)
Semester: Il ' _ S Teachmg hours: 64 h._

-Credi}tHéI)u'r:-1. £
- FullMarks; 25 0

Nature of Course: Pracﬂcal A ... .+ <Lab session of 4 h)

List of practical for the faboratory session .

—
M
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Study of different food processing and preservatlon equ rpmenl ’
Preparation, calculations and testing of strength of frun juices, brines and syrups
Construction of drying curve and sorption isotherm.

Tests for the pectin contents in fruit extract, . L
Drying/Dehydration of fruits and vegetables and their quality evaluatlon
Canning of fruits and vegetables.

To study about canned and canned products,

Preparation of fruit beverage' i

Preparation of jam, jelly and preserves

Preparation of salt stock.

. Preparation of wine.

Study of industrial preservation methods (visit to nearby food processing industries.)
A survey of traditional foods and methods of food preservation, :

Unit wise marks distribution for the final exam

Unit Title : ' Total (%)
1 Introduction to food preservation ' 5
2 Food preservation by drying/dehydration 20

- 3 Food preservation by high temperature 15. s
¢ 4 Food preservation by low temperature 15
5 Novel methods of food preservation - = 10
% - 6 Traditionall indigenous method of food preservation g

7 Principles of food preservation by fermentation.
8 - Principles of food concentrate : 10
9  Food preservation by preservatives 5

10 Specific food preservation 5

Total  100%




Gourse Workshop Techno[ogy

I Semester V- )
Nature of Course: Theory

“Course Code: BFT 251 (A) .

Teaching hours: 32 h
- (2lecture hours per week)

Cred|t Hour 2
FuII Marks 50

: Course description and objectwes

The course Workshop Technology is desigried to equip food technology sludents with-essential engineering workshop sks!ls It focuses” .
on practical applications of mechanical operations+hat are integral to the food industry, such as welding, drilling, eutting, woodworking.-
and fabrication. A 2-credit workshop practical session is allocated in the course to provide hands-on experiente with basic workshop
operations relevant to food process;ng equ:pment and their mamtenanoe

Course detail ' , ¢
Unit | Content Details.of content Teaching’
hours
.1 |Introduction * Introduction to workshop technology and its importance in food technology. 1
« Safety rules, Personal Profective Equipment (PPE} and safe chemical handling, ' i
_ " material safety data sheet (MSDS). .
2 |Engineering « Ferrous metal: iniroduction, classification and properties of steel and alloy steel. - 2
Waterials » Non-ferrous metal: introduction, aluminum and its alloy, copper and its alloy.
« . Non-metal: introduction, classification, structure and properties of wood,
plastics, glass, and composites.
3 Measurin_g . Introouction classifications : 2
'F‘S‘”‘""ems s Steel rule, try square, Vernier cahper mncrometer he|ght gauge, dial indicator '
and their calibration.
: « _Protractor, bevel protractor and all types gauges.
4 (HandToolsand | e Introduction: to bench tools, machinist’s hammers, screw drivers, punches, 3
Hand Operation chisels, scraper, scribers, files, pliers and cutters, wrenches, hacksaw, bench
- vise (vice), hand drill, taps and dies, hand shear, rivets and other.
* Introduction to hand working operation, measuring, marking, sawing, filing,
threading, scribing, shearing, soldering, riveting.
5 | Sheet Metal * Metals of sheet, tools used in sheet metal work, standards of thickness and 3
Work sizes of sheet metal. : :
« Operations: layout preparation, shearing, cutting, bending, folding, rolling, joining
(hems, seams, rivets), edge and corner preparation.
6. |Welding » Introduction, classification, application 4
' + Arc welding: m[roductuon Tools and equipment, edge preparation, methods and
operations.
« Gas welding: mtroducllon and classifi cahon too sand equ:pment types of
flames, method and [processes.
* Introduction to resistant welding, thermit welding, brazing, soldering, non-
- conventional welding (laser beam, electron beam), TIG, MIG, metal cutting
and welding testing. -
«  Hygienic welding (sanitary welding).
T Carpentry Work | « Introduction and safety practices. : _ 4
* Tools and equipment: hand tools (saws, hammers, chisels, planes, measuring
tape, square, mallet); power tools (circular saw, jigsaw, scroll saw, drill, router,
sander); care and maintenance of tools; fasteners and adhesives (nails, screws,
bolts, wood glue)
« Basic woodworking: measuring and marking, types of joints (butt joint, lap joint,
mortise and tenon, dovetail, dado); carpentry operations (cutting, planing,

chiseling, boring, nailing and screwing, sandingAnishing).

~ Continued ...




~ |Plumbing . |«

Introductlon classmcat:on of plpes matenai used for plpes (steel PVC 4

CPVC, G, copper PEX, HDPE), safety measures. 2 ] e =

Fittings (elbows tees, coupllngs unions, nipples, valves); Fixtures (taps, ' g B
showers, basins, WC, flush tanks); sealants andjommg matenals {tefion

tape, thread sealants, gaskets). . : - :
Hand tools (pipe wrench,-slide wrench hacksaw, pliers, cutters, spanner, L ) i
tape and dies); power tools (drill, pipe-threading machine, pipe bender)

care and maintenance of tools.

Pipe work and joints: meaaurin'g! marking, and cutting pipes; threading and ;
bending of pipes; joining methods (solvent cementing, threading, welding,
compression fittings); testing for leaks and pressure. i

Hygienic design.

Machine Tools .| e

I Dnt’ling machine: classification, construction, working, operations (drilling, 8

_Introduction to non-conventional machine tools.

reaming, tapping, countersinking, etc.); tool holding and work holdmg devices,
tools and accessories; safety and precaution. .

Lathe: classification, construchon working principle, basic Matmns lathe
operations (turning, facing, taper turning, center drilling, threading, knurling, etc.);
lathe accessories (chucks, centers, rests, mandrel, etc.); safety and precaution.

Grinding machines: classification, construction, working; grinding wheels
(materials, bonding, grades); dressing and truing of wheels; operations (grinding,
lapping, honing, superfinishing, pohsh:ng and buffing, cutfing tool sharpening,
etc.).

Shaper and planner: classifi catlcn constructlon working and operations.
Milling machine: classification, construction, working and operations.

10

Repair and .
Maintenance -

Introduction, néed for repair and maintehance types (scheduled, 1
predictive, breakdown, corrective), maintenance planning and controlling.

. Total 32. -

Reference matenais

Choudhury, S. K., Choudhury, A. K. and Roy, . (2010). Workshop Technology ‘v‘ol 1 Zand 3" (Latest ed.). Med|a
Promoters and Publishers Pvt. Ltd., India. [ISBN 978-8185099206].

Raghuwanshi, B. S. (2013). “Elements of Workshop Technology Vol. 1 and 2" (13" ed.). Dhanpat Rai and Co., India.

1,'

[ISBN 978-8177000120].

Rao, P. N. (2013). “Manufacturing Technology Vol. 1and2" (41 ed.). McGraw- H!Ii Educatlon India. [ISBN 9?8-

0070681934).

Reddy, K. V. (2020). Workshop Practice Manual® (6™ ed.). BSP Books, India. [ISBN 978-9386584090]. -
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' Course Workshop Technology _' S " "Course Code: EF’T 28T1B¥-" s B Credit Hour:. 2
Semester: IV . Lo : Teaching hours: 128h - - " Full Marks: 50 -
Nature of Course: Practical ; et e '{Lab 4 hper sessmn}

List of. practical for the iaboratory-sessi,on

SIN  Practical content " ¢ Details of prébticat work
1 Basic bench work practice  Use of bench vise, hacksaw, files, chisels.
: i « Marking and measuring Using scribers, punch, steel rule.
o Sawing and filing a rectangular metatfilock. '
» Thread cutting using taps and dies.

2 Sheet metal fabrication : » Layout preparation on Gl sheet.
i ") : « Cutting with snips, bending, folding.
« Forming basic shapes: tréy or box.
« Joining with rivets, forming seams and hems.

3 Basic welding operations- * Arc welding demonstration and practice: Lap and butt joints.
' e e (as wélding: Flame setting, bead laying.
» Practice brazing and soldering.
_ _ ] . « _ Safety precautions and PPE usage.
4 Basic woodworking skills ¢ Measuring and marking on wood, sawing, chiseling, planning.
« Making basic joints: Butt, lap, mortise and tenon.
_ "« Assembly and finishing of a wooden stool/frame.
__E. Pipe fitting and installation i « Measuring, cutting, and threading F’VC or Gl p|pes practice with elbow, tees,
i unions, valves :
« Use of pipe wrench, hacksaw, threading dies.
= Joining with solvent cementing and compression fittings, leak testing.

6_ : Operation of basi¢ machine tools ¢ Drilling machine: Centering, drilling, reaming.
« Lathe: Turning and facing demo, knurling.
« Grinding machine: Surface grinding and tool sharpening.
« Shaping and milling machine demonstrations.
« Tool and work holding demonstrations.

7 Visit to nearby workshops, '« Demonstration of working of different machine tools.
Engineering institutions - - ' o :

Unit wise marks distribution for the final exam

_Unit__ Title . ' ~ Total (%)
.1 Inlroduction - : - 3
2z Engineering materials 5
3 Measuring instruments . 5
4 Hand tools and hand operation #1
5 Sheet metal work : 10
6 Welding ; 13
7 Carpentry work 13
8 Plumbing ) 13
9 Machine tools ' 25
10 Repair and maintenance a9

Total ?QM, ; f ;;ﬁ).. /: .
A O HY
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. | Course: Cereals, Legumes and Oilseeds Technology - - . Course Code: BFT 252 (A) . CreditHour: 2
CapSembslee W S0 T T L w0 ... Teachinghours:32h- . " FullMarks:50
_Nat.'ure_quOUrSQ: ‘]:hearyl . : . '_ ', {2 lecture hOU_I'S per week) . Y ' " *

Course description and objectives : ; .

- Cereals,:lequmes, and oilseeds are essential components of the human diet and play a significant role in the food industry. To exploit
the full potential of these agricultural commodities, itis crucial tounderstand the technology involved in their processing and utilization.
This course aims to provide students with a comprehensive understanding of the processing, preservation, and utilization of cereals,
legumes, and oilseeds. Topics include the structural composition, nufritional value, and functional properties of these food groups.
Students will explore traditional and modern processing techniques, quality assessment methods, and emerging technologies in the

- Industry. Emphasis'is placed on optimizing product development and ensx_fring sustainability in food production. : :

Coﬁrse detail

Unit | Content Details of content _ Teaching
: . . ) S E ) hours
1 Introduction . * Formiation of grain seeds; production, post-harvest handling of cereals, . &
legumes and oilseeds. '

2 |Physical Properties | « Geometrical properties: shape, size, volume, roundness, sphericity, porosity. 2

of Grains, Legumes | s ™ : i ity, 1000 kernel weigh
N Gravimetric properties: bulk density, specific grawly,_w. ernef weight.

3 Structure of Grain e * Structure of wheat, rice, maize, barley and legumes: nutrition distribution, 1
- _ chemical composition. : ' Ny

4 |Wheat Milling e Varieties, classification. , 6
« Milling: '

- Pre-milling operation-separation: surface cleaning, conditioning and

grading.

- Traditional milling: attrition mill, hammer mill. —~

- Modern flour milling: milling process by roller, white flour, extraction rate.
« Wheat flour: y - 8 '

- Flour quality, gluten determination.

- Flour bleaching and maturation, flour for various uses.

5 Doughand lts - * Dough formation and water absurptibn,-'alve'ograph,.f_arinogréph,' 2
Properties extensograph,
. 6 |Technology of ¢ Technology of breéd, biscu'rls, cake, pasta products and noodles S
Wheat Products .- o ' ' ; al
7 |Rice |« Varieties, classification. _ e _ : . k
« . Milling: '

- Traditidn_al and modern milling system: intrdducition', hullers mills, sheller
and modern milling. ' R :

8 F'arboi_ling and « Traditional and modern system of-pa'rboiling. : A _ 2
s:%ad";'"g of * Cooking quality of rice, processed food from rice, enrichment and ageing. !
| = Production of steam rice (light- and full steam).
9  |Maize (corn) '__  Dry milling of maize (corn) for maize flour, grits and meal. | 2
10 | Malting * Malting of barley. N
11 Legumes * Legume processing, dal milling, anti-nutritional and toxic factors in . 2
L legumes and oilseeds. ; ; i
12 | Oilseeds and » Conventional and non-conventional oilseeds; traditional and modern 0|I—h_2—i
Nuts extraction methods.

| ¢ Seed composition; gl oilseed meal.

- " L S %
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13

Protein .~ ] e Prbtein_-éoncentratesandisn!étes_;_.. . 5 5 L7 =3

[T esholagy > . "y « Meat analogs and textured vegetable protein, . . L ]

Total| - 32

Reference matenals

1.

' Bandhopadhyaya S.and Roy, N C {1992) "R|ce Process Te,chnology Oxford and IBH Pubhshmu New Delhi. [ISBN

978-8120407510).
Chakraverty, A. and Singh, R. P. (2014). "Postharvest Technology and Food Process Engmeenng {191 ed.). CRC Press,

Boca Raton. [ISBN 978-1466553200]. - .
Delcour, J. A. and Hoseney, R. C. (2010).. Prmcrples of Cereal” Sc:ience and Technology" (3f“ ed). AACC International

~(Cereals and Grains Assocratlon) [ISBN 978-1891427632].

Pillaiyar, P. (1988). "Rice Postproduction Manual®. Wiley Eastern Ltd., New Delhi. [ISBN §78-8122400076].

Rosentrater, K. A. and Evers, A. D. (2017). "Kent's Technology of Cereals: An Introduction for Students of Food Smence
and Agriculture” (5% ed.). Woodhead Publishing, UK. [ISBN 978-0081005293]. :

. Sahay, K. M. and Singh, K. K. (2004). "Unit Operatlons of Agricultural Processmg (2"f' ed.). Vikas Publishing House, India.

[ISBN 978-812591 1425].
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.! ' Course: Cereals, Legumes and Oilseeds Technology .~ Course Code: BFT 252 (B) ' -, CreditHour: 1 :
! ‘Semester: IV S o g AT " Teaching hours: 64 h : & - FullMarks: 25 -
3 ‘Nature'of Course: Practical - (Lab:4hpersession) - ' ot ]
List of practical for the laboratory session b ey S ) ' SN TR =
1, Assessment on post-harvest process of grains in Nepal. & -
2. Determination of moisture content of grains, ' y
3. Determination of Geometrical Propérties: Shape, size, volume, roundness, sphericity and gravimelric properties of grain. , ;
H 4. Determination of gluten-content of wb_eét flour. : T
5. Determine cooking quality of rice, steamed and parboiled rice.
6. Experimental malting of barley.
! . 7. Experimental preparation of noodles and.macaroni. ;
8. Cooking quality of roll and cut noodles.
9. Préparation of bread and its quality evaluation.
10.  Preparation of biscuits and its quality evaluation.
11. Preparation of cake and its quality evaluation.
12. Determination of oil from solvent extraction, mechanical expeller.
13. Tofu preparation.
14. Production of protein concentrate and isolates.
15. Visit to cereal industries.
~ Unit wise marks distribution for the final exam
Unit = Title Total (%)
1 Introduction : T T 0
4 2 Physical properties of grains, legumes and oilseeds 10
2 Structure of grain . , _ 5
3 4 Wheat milling _ - Rl 20
5  Dough and its properties : 5
6 Technology of wheat products : : 10.
7 - Ries, - ' il e Tl
8 Parboiling and steaming of paddy : 5
. .9 Maize (corn) _ ¢ R _ : 10
10-  Maling . . = g
11 Legumes . B 2 e ol
) 12 Oilseeds and nuts R sy 5
"13  Protein technology T . 5

Total ~ 100%




' Course Industrial M;crobloiogyl A : e Course Code: BFT 253 (A). - Credit Hour: 2

2 :
‘Semesfer: V. . . . : . ...+ Teachinghours:32 .~ - FultMarks:50 - . - }
Nature of Course'Theery ©L .t . (2lecture hours per week] I

e Course descrlptlon and ob;ectwes Ly
. Industrial Microblology I introduces the foundational principles of industrial mv"obroloey emnheew 1g the biological, biochemical,

and technological underpinnings of microbial applzcahens in industry.” Students will explore. microbial physiology~ metabolism, and
growth dynamics in the context of industrial processes, .gaining a broad understanding of microbial cellfaclories ahd their role in food,
health, and biotechnology. Key techniques such as microbial cultivation, strain improvement, and growth.control will be covered.

This course is designed to introduce students to the fundamental principles of industrial microbiology. with a focus on micrgbial
physiology, énergy.metabolism, and tools for microbial cultivation and coritrol. Upon successful completion of the coufse, students will-

be able to:

i Explaln the historical development and sugmﬁcanca of industrial mlcrobmlogy and its contributions to food systems, health,
- and b:olechnology ;
2. Understand and. describe the cellular structure, physmiogy, and metabolic pathways of mdustnally impori&nt

. microorganisms, including bacteria, fungi, yeast, and algae.

3. Differentiate between primary and secondary metabolites and explain their relevance in |ndus1nal microbial processes.

4. Analyze microbial growth kinetics and interpret their importance in bioprocess development and scale-up.

5. 'Understand key energy conversion processes in rnlcrobes mc!udmg glucose metabolism, oxidative phosphorylation,
photosynthesis, and nitrogen fixation.

6. Identify and apply tools and techniques for microbial strain cultivation, screening, preservation, and improvement to enhance

- industrial productivity. -

7. Formulate and optimize microbial culture media based on microbia! nutritional and physiological needs.

‘Course detail
Unit | Content ' Detai'I.s of content ' i Teaching
i ; : hours=

1 Foundations of « History of industrial microbiology. 4
|n_dustr__|al i « Contributions to food systems and health.
Microbiology :

«  Concept of microbial cell factories.
_ » Overview of fermentation technology.

2 Micrebial _ ' Anatomy and physiology of bacteria, yeast, fungi etc. - ' 8

g?gjﬁ‘;ﬁ?&;’ﬁr » Microbial metabolism: primary vs. secondary metabolites.

Industrial Use » Types of microbial growth kinetics and their relevance in bioprocess.

3 |Energy Conversion | « Review on glucose metabolism. : _ ] 4
in Biology | & Photosynthesis and nitrogen fixation. s .
3 | = Bacterial growth modes (aerobic and anaerobic fermentatlon)

4 |Tools end . _ | Microbial cultivation and strain preservation techniques. ' s 9
r;‘ec;::;;':i‘;es"" . 'Screenmg and selection of high yield strains. .
Microbiology + Classical and molecular strain improvement (lnc!udmg auxotrophy and

- ' ~ analog resistance).
-« Culture media formulation and optimization.

5 | Bacterial Growth . Sterilization_ techniques: physiﬁal and chemical. ” 5
Control | = Monitoring of sterilization

« Biological competition and bio-control.
6 | Microbiological | « General principles. types, and examples. | 2

Assay




"

Reference materlals ) , ' 7o e e : £ ;
1. “Baltz, R H,, Davies, J. E. and Demaln AL {Edsj {2010) 'Manual of Industmar l«’licrobm ogy and B|0.Lchnf:.|nr“,r ( ed).
“.' ASMPress, USA [ISBN 978-1+55581- 512-7]. TR

2. Casrda L. E. (1968). "Industrial Microbiology" (1% ed.). Wﬂey Eastern ermfed India. [|u5'\J QrB 04711406031

) 3, Hewitt, W. (1977). “Microbiological Assay. An Introduction. to Quantitative Prmmples anc Eval at.on Af‘ar*ﬂm'c Dress
USA. [ISBN 978-0-12-346450-7].

4. Thermo Fisher Scientific. (Undated) “Bacterial Growth Guwes Analysns through VD Measurements”. Lesson Plan.
Thermo Fisher Scientific. Available at  https://assets.thermofisher.com/TFS- -Assets/CAD/Flyers/genesys-0d600-
measurements-lesson-plan-FLG64716.pdf, : E ' :

5. Waites, M. J., Morgan, N. L, Rockey, J. S. and Higton, G. (2001). "Industrial Micrqbioi'ogy:_An Introduction” (15 ed.). Wiley
Blackwell, UK. [ISBN 978- 06320530?0] e ?

6. Wilson, D. B,, Sahm, H., Stahmann, K.-P. and Koffas, M. (2020). "Industrial Microbiology" (Latest ed.). Wiley-VCH,
Germany. [ISBN 978-3-527-69729-8). ' :




Credit Hour: 1

Course: Industrial Microbiology-|
“Semester; IV ' &
Nature of Course: Practical

“Course Code: BFT 253 )

Teaching hours: 64h = ‘Full Marks: 25

List of practical for the laboratory session

(Lab: 4 h per session)-

SIN

Lab Title

Description / Skills Developed

1

Aseptg’c handling and isolation of
industrial microbes

Quantitative g'rowth analysis

Substrate effect on growth and
metabolism

Screening of fermentative molds and

'yeasts from murcha

Solid-state fermentation (SSF) setup
and evaluation '

. Sterilization and contamination risk
: evaluanon

Ant|b|ot:c producer screemng
(crowded plate method)

- Inoculate and isolatg S: cerévisiae, Lactobacillus, and A. niger from mixed sources.

Introduce slreaking, microscopy and colony ID with industrial focus.

ODsoo measurement across time points; construct growth curves and calculate Wrnax
and doubling time.

Compare glucose, starch, and molasses substrates for microbial biomass and acid
production.

Piale isolate, and characterize fermentatwe strains from trao'monar starter cultures.

Ferment agficultural substrate with Aspergillus or yeast and evaluate bromass and
enzyme activity. s

Compare filter, heat, and chemical sterilizétion; inoculate to test sterility.

Use Bacillus and other soil isolates to screen for antibiotic activity against £, col.

Unjt wise marks distribu{ion for the final exam

~ Unit  Title Total (%) .
1~ Foundations of industrial microbiology _ _ 10- - -
2 Microbial physiology and biochemistry for industrial use 25
3 Energy conversion in biology ' 15
4 Tools and technrques in industrial m:crobrorogy ey 00
5 Bacterial growth control 15
6 Microbiological assay : 5
; Total 100%

“
Y of Science®
Dean's
Kirti - 2



] Course: Food Engineering-ll . _- i e T Course Code: BFT 254 (A) - Credit Hour: 2
Semester:IlV. = - .. el EE L ey . Teaching hours: 32 Full Marks: 50
‘ Nature of Course: Theory - - . .. = (2lecture hours per week) '

Course description and objectives s !

Building upon the foundational knowledge acquired in Food Engineering-l, this advanced course emphasizes both process
engineering and specialized applications in food production: Topics include advanced heat and mass transfer mechanisms, rheology
and texture analysis, process engineering principles, the design and optimizatien of food processing equipment, and sustainable
engineering practices. ' B ' '

Course detail
Unit | Content Details of content _ . Teaching
; ' ' : hours
1 Evaporation o 'Boilin-g point elevation: - [0.5h] 4
; ' - Introduction, colligative properties, mechanism, and applications,
 Types of evaporators and their working principles_: = [1h]
- Batch type pan evaporator, - ' '
- Rising-film evaporator.
- Falling-film evaporator.
- Rising/falling-film evaporator.
- Plate heat evaporator.
- Agitated thin-film evaporator. -
* Mass and heat balance in single-effect evaporator. [1.5h]
» Principle of a multiple- effect evaporator (forward feed, backward feed). [1 h]
2 | Dehydration e Drying fundamentals: ' (2 | 4
- - Unsaturated vapor-gas mixture. - :
- Equilibrium moisture content.
- Heat and mass fransfer. _ _
- Drying rate curve and drying time calculation. ' [2h]
3 |Distillation « Definition and types of distillation ' 8
| » Liquid-vapor equilibrium, laws of_ljalton. Raoult and Henry.
¢ Relative volatility, boiling point diagram of binary mix_tures'. (3 h]
« Rectification of binary mixtures: ' [4h]
- Rectification column -+ _ i
- . Equations of operating Iinesj enriching section, and stripping section
- Effect of feed condiions - o
- Calculation of number of plates using McCabe Thiele method
* Reflux ratio: _ o : [1h]
- Minimum reflux ratio
- Number of plates for total reflux
4 | Crystallization * Basic principle, solubility, nucleation, cry'stai growth rate, Mier's theory, ' 4
Ostwald ripening. . [2h] '
« Mass and heat balance. _ [1h]
« Crystallization equipment: h | =
itated batch crystallizer, and vacuum crystallizer.
Continued ... i
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5 _Méc_'h.alnic_a'l W + . Introduction, methods. : ¥ ok i
- | Separation ,. .Flllra.tloh b e 1 e e E4 s : ‘2h) | ' L
' © - Theory, operating euuat'ons P - | ~ |
- Eqmpment (rotary fiter, plate and frame flter press, ceﬁtnfuqa' fuer) | : ' I
Centnfuga! separatlon » ) _ _ 1 h}’ y ‘ ) |
-~ Methods and principle. x | ;
- Equipment (micro centrifuge, disc stack centrifuge. tubular bowl centrifuge] ;
Settling and sedimentation: i P (1 h] _
_ = Methods and pr:ncrples :
| " Eqmpment(seitl:ng tanks, classifiers, thmkeners)
Membrane separation: | ' [2h]
- Principles. - ' '
" = Electro dialysis systems.
- Reverse osmosis membrane systemé,
- Ultrafiltration membrane systems.
- Types of membrane devices (plaie and frame tubu1ar spiral-wound,
* hollow-fiber). :
6 | Mixing Definition, operation, mixing mechanism, types of mixing (solid-solid, liquid- 3.
' ' liquid, solid-liquid) (Ref. BFT 205). . L “[2h]
Mixing time and efficiency. ' Ll
- Mixing index. ;
- End-point determination of mixing.
7 | Size Reduction Definition, prireipkes (Kick's law, Bond's law, Rittinger’s law). [1h] 3
' Screening, different screen series, factors affecting the efficiency of
. screening (Ref. BFT 205). [1h]
Size 'reductibn'equipment (jaw crusher, gyratory crusher, roll crusher,
hammer mill, ball mill). D [EH
Total | .. 32
Reference materials
1. Berk, Z (2018) "Food Process Engineering and Technology" Academic Press, Cambridge. [ISBN 979-0-12-812018-7] .
2. deHaan, A. B, Bosch, H. (2013) "FndustriaJ'Separation Process" De Gruyter, Berlin. [ISBN 978-3-11-030669-9] . '
3. Heldman, D. R.; Lund, D. B and Sabliov, C. M. (2019). “Handbook of Food Engineering” (3¢ ed). CRC Press, Boca
_Raton. [ISBN 9780429449?3] :
"4, Singh, P. R. and Heldman. D.R., Erdogdu, F(2023 Introduclion to Food Engmeerm'g" (6™ ed). Academic Press,
California. [ISBN 978-0-12- 823129 -6]. :
5. Toledo, R. T(2007). Fundamenta!s of Food Process Engrneermg (3¢ ed). Springer Science + Busmess Media,
Germany. [ISBN 978-0-387-29019-5].
6. Varzakas, T.and Tzia, C (2015). "Food Engineering Handbook”. CRC Press. Boca Raton. [ISBN 978-1-4822-6168-4].
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Semester: V- T N " Teaching hours: 64h . . Full Marks: 25

Nature of Course Practical ..~ -~ ' .~ (Lab session of 4 h)

List ofpractwal for Iaboratory session )

Determination of bomng point elevation using d;ﬁefen: coiuies

Calculafion of mass-and energy balances of multiple effect evaporator.

Determination.of drying rate curve of the food sample.

Determmahon of equ1l1br|um moisture content (EMC) of a food sampre using the stahc desiccator method, .
Separation of a binary mixture of ethanol and water usmg simple distillation and analyzing the composition of the disti l'aL
and residue.

Determination of number of theoretical plates in the rectification column using McCabe- Thmle method.
Conduction of the mass balance during crystallization and determination of the solubility of crystals.
Determination of thickness of filter cloth used in the constant pressure filtration system,

Separation of cream from whole milk using a centrifuge. ;

Demonstration of a disc stack centrifuge or tubular bow! centrifuge operation.

. Determination of the settling velocity of solid particles in a liquid medium under gravitational settling.

Determination of mixing time in a solid-liquid system using a colored tracer.

Calculation of mixing index of provided binary-solid particles. .

Performing sieve analysis of the provided sample.

Unit wise marks distribution for the.final eiam

Unit  Title __ Total (%)
1 Evaporation 15

2 Dehydration . ' 10

3 Distillation S - 25
4 Crystallization T 10
15 Mechanical separation 20

6 - Mixing R
"7 Size reduction ' 10

" Total . 100%

Course Food Engmeenng-li a 5 _ '- Ca.urse Code:; BFT 254 (_B.}..._...._. Cfedii Hour; 1 ___._!
|




| .Course: Food Quality- Contro! and Standards : I_ .. 7 - Course _Clod;é!':f—?_-ﬁ-ﬁ_fﬁ'}- ~ -CreditHour; 2 - |
| ‘Semester:IV. - ; Nl Sy .. .Teaching hours: 32" - = . FullMarks:50 ~. . II

Nature of Course Theory om0 o 3 “(2 lecture hours per wieek) 5 ' A < )

Course descrjpt[on and-objectives

The course is designed to provide:students a comprehﬂnswﬂ understanding of the principies. rule 25, reguiations, and siandards
governing food safety and qualily control.” - b W B oz 3 s

The course aims to equip students with the necessary knowledge and skills to ensure food safety and quaiity in the foed industry, with
specific focus on the Food Act, laws, regulations, and standards of Nepal. Additionally, students will I out onal standards -
sueh as Codex, 1SQ 22000, as well as various quality control tools and technigues. The course aligns with current industry practices,

 International standards,-and academic benchmarks. It integrates both technological and managerial principles to ensure students ga,n
a comprehensive understanding of food quality assurance systems, requlatory compliance, and risi-based control strategies,

The course siruc_ture includes:
o Core_ concepts of food quality anld safety. - ; A
o Statistical quality control methods. .
o Nat:j'onal and international food-standardé. ]
o Inspection, certification, and auditing procedures.
o) Erﬁerging trends in foo& quality mahagemenlt

Course detail

" Unit | Content : Details of content 7 : Teaching.
i ' hours
1 Quality Control « Concept: quality and food quality control. _ 3 _

« Principles of food quality control.
« Dimensions of quality.
« Standards of quality.
« Quality from a food product perspective.
» Quality from business perspective.
e Methods for determining quality.
- Subjective methads.
- Objective methods. .
s Quality control-production relat:onshlp
= Quality control-vendor relationship.
« Quality control-customer relationship.
« Quality control-regulatory agency relationship.

-

2 | Food Quality « Conceptand definitions. . § Ay
A  Food system: - .
- Product composition.
- Food processes.
« Food quality perception. -
Food quality attributes: Intrinsic and extrinsic attributes.
» Food quality from a chain perspective:
- Food quality perspective in food supply chains.
- Food quality from a food authority perspective.

Continued ...
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Quality Assurance, .

Theories éhd application. .
Methods of quahty assurance..

' Functions of a quahty assurance program (anIny control, quallty

evaluation and quality audit-internal and external).

. Functions of quality assurance department (education and training,

process improvement, standacds, special projects, consultmg]
responsibilities of QA department.

Types of audits in the food industry:
Produgt manufacturing.

- Plant sanitation and GMP.

- Product quality.

- HACCP.

.

The Computer and
Process Control

Computer integrated management.
Artificial intelligence and expert systems.
Computer-controlled processing.

Toxicology

Relevance of toxicology in food 'safety.

‘Legislative aspects relevant to toxicity (food additives, heavy metals,
_ toxins, pesticide residues, etc.).

-| Food Standards

Importance of quality and safety standards.
Mandatory and voluntary food standards of Nepal.

Baseline for food standards (Codex, FSSAI, ESO, FDA & USDA,
ARSO, etc.).

Formulation process for food standards in Nepal.

Food Control System

National and international Food control systems.

Acts, Regulations, Policies, Plans, Guidelines, Directives relevant to
food safety.

Feed Act and Regulatlon

Drafting, promulgation and enforcement of Acts and Regulations
related to food safety and.qqality.

Importance and practicality of market surveillance and monitoring,
factory inspection, hotellrestaurant categorization (star rating).

Import/Export: sampling, inspection, certification, quality control.

Pre-requisite Program, .
HACCP and ISO Series

‘Pre-requisites: GAP, GVP, GHP, GMP, GLP.

HACCP.
- Concept.

- Scope of HACCP.

- Importance and advantages of HACCP.
HACCP program prerequisite.
- Devel_opmént of HACCP program,
- HACCP principles
MS: ISO 9000 series, ISO 17000 series, ISQ 22000 series.

Statistical Quality Control

Tools of descriptive statistics.

Tools statistical process control (SPC).
- Control charts for variables.

- Confrol charts for attributes

Tools for acceptance sam
- Types of sampling p “-

Operatin Characterssz C‘u‘r
g
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| World Trade _O;r.ga'nization'}' « ‘Introduction on GATT and WTO. “ = T4 SR Y
B | . .| = .Structure of WTO. ' 4 ' g o '
SN : « Napal's accession to WTO. . - : e
) « WTO and Nepal: opportumtles and chailenges # = [ i
"« Sanitary and phytosanitary agreement {SPS}. g = ] = |
) : - Objectives. T
- Constraints/chall enges for obtaining trm sanitary and phytosanitary
agreements.

| - Elements-
« TBT Agreement.

- Terminology in the TBT agreement.
LI - Technical regulation,
= § i - Standard.
' e Conformity assessment procedure.
- Structure and scope of the TBT agreement,

« SPSvs, TBT measures.

. .

Total 32

. Reference materials

1.

o

Banks, J. (1989). "Principles of Quality Control". John Wiley and Sons, New York. [ESBN 978- 04?1635512]

Codex Alimentarius Commission. (Latest). "Relevant CODEX Texts and Guidelines on Food Quality Control and Standards
FAO/WHO.

'DFTQC and MoALD. (Latest). "Relevant Directives and Guidelines on Food Safety". Department of Food Technology and -

Quality Control, Government of Nepal. L
Gould, W.A. (2002). *Total Quality Assurance for the Food Industries” (3 ed.). CTI Publications. [ISBN: 978-0930027322)
Government of Nepal. (1976). "Feed Act, 2033 and Feed Regulation, 2041". Nepal Gazette. Available via CFPCC.
Government of Nepal. (2023). "Food Safety and Quality Act, 2080 and Food Regulation, 2027". Nepal Gazette. -
Government of Nepal. (Latest). "Mandatory Standards for Food and Feed Products”. Nepal Gazette.

Herschdoerfer, S.M. (1980). "Quality Control in the Food Industry" (Vols. 1-3). Academic Press, London.

Hubbard, M. R. (2003). "Statistical Quality Control for the Food Industry". Springer, New York. [doi:10.1007/978- 1-4615-0148-7).

. Luning, P. A. and Marcelis, W. J. (2020). "Food Quality Management: Technological and Managerial Pnncnples and

Practices". Wageningen Academic Publishers, Wageningen. [doi:10.3920/978-90-8685-899-5].

. Mizuno, S. (1988). "Cumpany-mde Total Quality Control". Asian Productivity Organization, Tokyo. [ISBN: 978-9283311 003].
. Omaye, S.T. (2004). “Food and-Nutritional Toxicology". CRC Press, Boca Raton. [ISBN: 978-1587160714].

Ranganna, S. (1986). "Handbook of Analysis and Quality Control for Fruit and Vegetable Products” (2 ed.). Tata McGraw-
Hill, New Delhi. [ISBN: 978-0074518519].

Vasconcellos, J. A. (2003). "Quality Assurance for the Food Industry A Practical Approach”. CRC F’ress Boca
Raton [doi:10: 1201!9?80203498101}

Unit wise marks distribution for the final exam

Unit  Title : Total (%)
1 Quality control _ _ 10
L Food quality . : 10
, 3 Quality assurance - o ; 10
4 The computer and process control 5}
5 Toxicology 5
i B Food standards
; 7 Food coritrol system
8 Pre-requisite program, HACCP and IS0 series
g Statistical quality control
10 World Trade Organization
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[Course: Food Analysis GISETCE T ,_f:ourse Codet BFT 256 {AJ " CreditHour: 3
Semester: IV - . - i B : "+ Teaching hours: 48 . FulMarks:75 .
‘- | Nature of Course: Theory O ; i _{3_Iectun°: hours perweek) : o

: Course descrxptmn and objecuves

This course provides & comprehensive mlroductron to the principles and methodelogies used in the analys's of foods.-focusing on -
chemical, physical, microbiological, and biochemical parameters. Studénts will leamn standard analytical techni ques for determining fne
proximate composition of foods including moisture, protein, fat, carbohydrates, fiber, and ash. Additicnally, the course cavers the
qudlitative and quantitative analysis of vitamins, phytochemicals (such as polypkenols, flavonoids, andant uxdanis, minerals, and food
toxicants (intluding pest icides, mycotoxins, and heavy metals).

'The theoretical aspects are complemented by prachcal sessions that involve the use o‘modem msfrun.ema ion and standardized assays
such as UV-Vis spectroscopy, chromatography, titration methods, and sensory evaluation fechniques. This course prepares students for
roles in food quahty assurance, research and development, regulatory affairs, and safety monitoring within the food mdustrv

Course detail

Unit | Content " | Details of content A s ) | Teaching
! i hours
1 Introduction to Food . Introduct:on - 4
Analysis ' "« Reasons for analyzing foods and types of samples ana[yzed

- Overview, consumer trends and demands, government regulations
and international standards and pollmes food mdustry management
of product quahty

e Stepsin ana!ysm.

- Selection and preparation of the sample, assaying, calculation, and
interpretation of the results.

of - = -

« Method selection:

- Objective of the assay, characteristics of the method, validity of the
methad, consideration of food composition.

= Official methods:
AOAC International, and other endorsed methods.

2 |Sampling and Sample | e Definitions: i I' 8
. [Preparation - Sample, population, laboratory sample and sampling (attribuite and

: ' variable sampling). ;

. Sarhpling plan and factors affecting the choice of sampling plans,

& Acceptance samphng and risk assoclated with samplmg

« Sampling procedure:

- Introduction and examples, homogeneous vs. helerogeneous
populations, manual vs. continuous sampling, statistical
considerations. :

-« Preparation of samples:

- General size reduction considerations, grinding, enzymatic
inactivation, lipid oxidation protection, microbial growth and
contamination.

Continued ...




| 3 |Determination of. © 4| . Propemes ofwaterm foods, mechamsm ofdrymg{r“msture {oss; b P |

| Moisture Contents of | factors affectmgtheratﬂ of moisture removal, factors affecting - il = .i
' Foods _ "sample preparation for moisture determination. .~ - ' ' .

| | ' ) - | e Direct methods for mmsture determmation
- - Brief concept, admnta'ws and disadvantages (oven.drying
. . -vacuum-oven drying, Treeze- -drying, distilfation met .1uLI:» Karl_
l a . Fischermethod, chemical desiccation. thermogravimetric c anal ysis,
' | gas chromatagraphy). |
e |Indirect methods for moisture determination: i
- Brief concept, ad\u,r*lag“s and disadvanteges (refractometry, =
infrared absorption, neaf-infrared reflectance spectroscopy,
microwave absorption, dielectric capacitance, conductivity, sonic
and ultrasonic absorption, mass spectrometry, NMR spectroscopy).

4 | Ash Analysis « Introduction, definitions, and importance of ash'in food analysis.’ 2
« Ash contents in foods methods:

- Sample preparation, dry ashing and wet ashing, acid insoluble ash
(AIA) and their applications.

5. Fat Analysis « Introduction, definitions, general clasalfcatmn lipid content in T 2
foods, importance of analysis.

» Solvent extraction methods:

"r Introduction, sample preparation, solvent selection.
- Continuous solvent extraction method: Goldfisch method,
- Semi-continuous solvent extraction method: Soxhlet method.
- Discontinuous solvent extraction methods.

-

6 | Protein Analysis « Introduction, classification and géfiéral considerations, importance. -3
of analysis.

* Introduction to methods: ;
- Nitrogen-based methods: Kjeldahl methud Dumas method.

- Different types of colorimetric methods: Biuret Method, Lowry
method.

7 |Carbohydrate and Fiber| « Introduction, samplepreparatlon s 4

Analysis « Extraction and cleanup for determination of mono- and
ollgosacchandes

» Total carbohydrate: phenol sulfunc acid method (pnnmple and
characteristics)

« Total reducing sugars {Somogyl—Nelson method and Lane and
Eynon method).

« Total starch (principle and procedﬂre). :
e Crude fiber, -

 Dietary fiber (definition, total, soluble, and insoluble dietary fiber
determination - principle and procedure).

8 Vitamin Analysis « Definition and importance of analysis, vitamin units. L
s Analysis of vitamin (principle and procedure):
- Vitamin C: 2 6-dichloroindophenol titration method.
- Niacin: Chemical method. '
Riboflavin (Vitamin Bz) and Thiamin: Fluorometric method
- Vitamin A: Rapid Carr-Prige method, using spectrophatometar
' in food producls wwg hPL 3

Continued .
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I g 'Water-Standard and !_ .
o Anafy51s ' &

> Standards for drmkmg water (in context of Nepal Go-.rernmem)

Watér used for public supply purposes (physwal cha-"acterustrcs

- chenﬂca[ characteristics).’

-Bacteriological examination of water.

Quality of waterin dairy, fish mdustry, brewmg and soft drink
industry. * -

Chlorination of water (chlorine demand‘ chlorine dose and residua-l
chlorine)

ey D pu L P

10 | Extraneous Mattérs in 1
Food :

Definition of ferms, d|agnost|c character:stlcs of filth.

“Basic analysis:

- Sieving method, sedimentation methad, flotation methods,
objectivity/subjectivity of methods;

Other techniques: -

- Overview, X-Ray radiography, X-Ray m!crotc:mography electrical
conductance method, impact-acoustic emission, microscopy
techniques, near-infrared spectroscopy, enzyme-linked
immunosorbent assay (ELISA)

11 [Analytical Methods for | «
Food Additives

Analyms of food colors: annatto extracts (color reaction and
spectroscopic method).

Sorbic acid and its saﬂé (gas chromatographlc method).

Benzoic acid (volumetric titration and gas chromatographic
method).

Sulfites (total and free sulfur dioxide by the modified Rlpper titration
and distillation method).

Nitrites and nitrates in meat (colorimetric).
BHA, BHT, TBHQ (colorimetric method).

- Saccharin in food (sublimation method] aspartame and saccharin

(HPLC)

12 |Common Adulterants | «
and Contaminants .

Definition, types and effects on human health.

' Chemi'{:ai contaminants (acrylamide, benzene, dioxins and

polychlorinated biphenyls, melamine).

Mycotoxins (aflatoxins, fumonisins, trichothecenes, zearalenone
citrinin, patulin).

Heavy metals {chromiuﬁl cadmium, Iead mercury).

Introduction to Electrochemical biosensor, piezoelectric biosensors
(microbial pathogens, viruses, toxins, pesticides and heavy metals)

Analysis of non-food colors: malachite green, rhodamine B, Metanil
yellow, efc. -

Calcium carbide residue in foods.
. Formalin and its impacts.

o

Total

Reference materials

1. AQAC International. (2023). “Official Methods of Analysis of AOAC INTERNATIONAL” (22“ ed., 3-volume set). Oxford
University Press, New York. [ISBN 9780197610138].

2. BeMiller, J. N., Bradley, J. R. L., Carpenter, C. E., Chang, S. K. C., Daubert, C. R., Dogan, H., E|tenmnler R. R. and Ellefson,
W. C. (2010). “Food Analysis" (4‘“ ed.). Springer, New York {ISB'\I 9?814«1“147?4]

Apa ysis of Foods™ (8™ ed.). Churchill Livingstone, Edjgburgh
5.8

3. Egan, H., Kirk, R. and Sawyer, R. (1981). “Pearson’s Chemical

[ISBN 9780443{]2149?]

India Pvt Ltd.. Nﬂw Delhi. [ISBN 978 9?144?0}
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: Jha, SAN. (2016), “Rapid Detection of Food Adulterants and .Contalmma_n s: Theory and Pr act n-c'

Herschd oL,rfer M. (Fd (1968). Qualny Conlrol in the Fooci nduqtry f‘|3‘= :j} %.'Jes_'_ﬂ.'-zm_i-:_'F:r—\-.e:.s_ Londan. [ISBN. ;-
87801243 034} i 4 8 e B ,

Ismail, 8. P ‘and Nie1sen . S:(Eds.). 2024) NLE]Ser‘SFOOd Ana ysis (S“ed .3 inges [Srj .-83[5315'3&20}. "
e ) Elsevier, London.

© {ISBN 9780124200845].

o

- 0.
1.
12,

13,

c Nolle't LML (Ed.). {200?)."‘Handbook of Wéter Analysis”" (200 ed:). CF!C Ffe’s’s Tay;:or and Frer'rcis Group, Boca Raton.

[ISBN 0?808493"0335[

Park, Y. W. and Bell, L. N. (2004). Determ:nalmn of moisture and ash comerhs of foods." In: L. M. L. Noilet {Ed.), *Handbook
of Eood Analysis” (Vol. 1, pp. 55-82). Marcel Dekker, Inc., New York. [ISBN9;80824f5u36 o

Ranganna, . (1986). “Handbook of Analysis and Quality Control for Fruit and Vegptabne Products’ (1* ed.). Tata McGraw

-Hill Education, New Dethi. [ISBN 0074518518].

Sadasivam, S. and Manickam, A. (2008). “Biochemical Methods" (3 ed.). New Age Internahor‘ai Pubinshnrs New Delhi,
[ISBN 9789393159653].

Sathe, A. Y. (1999). “A First Course in Food Analyms {15t ed.). Nen_.v\.r Age International (P) Lid., Publishers, New Delhi. [ISBN- -
9788122411740]. _ - _ 5 : i
Wood, R., Foster, L., Damant, A. and Key, P. (2004). “Analytical Methods for Food Additives.” Woodhead Publishing,
Cambridge. [ISBN 9781855737297]. '
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‘Course: Food Analysis . - . CoirseCode: BFT 256(8) - . .~ CréditHour. 1 |
[ {-Semester:lv - . -~ . ;e , Teaching hours: 64 Full Marks: 25 '_
| Nature of Course: Practical - . . . "+ (Lab:4h persession) *- )

' _List of practical for laboratory session .
1.- Proximate analysis of foods . i = ke e -
2. Determination of specific gravity by pycnometer method. - '
3. Estimation of food additives- SO, benzoic acid, formaldehyde, boric ac:a .
4.- . B-glucose (dextrose) - enzymic assay using GOD-POD reagent (spectrophotcmetne}.
5. Fructose-"enzymic assay using hexokinase (spectrophotometric). -
6. Analysis of food items like jam, jelly, instant noodles, cooking oil, biscuits with reference to minimum quality standards of Nepal
_ Government. o :
= 7. - Pectin content - spectrophotometric. m-Hydroxydiphenyl-sulfuric acid method. S
8. Total reducing sugars - spectrophotometric. Somogyi Nelson and related methods.
9. Dietary fiber - gravimetric method, 5
10. Complete analysis of table salt with reference to minimum qualt[y standards of Nepal Government.
11. Water analysis - physicochemical and bactenologlcai with reference to minimum quality standards of Nepa! Government
12. Determination of hydrocolloid content.
13. Determination of acid-insoluble ash.

14. Determination of mlneral contents (calcium - volumetric method, Iron - colorfmetn; and cahbratlon curve method, potassmm and
sodium - flame photometric method). -

- 15, Determination of (vitamin C) (2,6-dichlorophenol indophenol titration method).
16. Determination of phytic acid, tannins, total phenolics, antioxidant activity. _
1Z .. Determination of aflatoxin. ' M -

_ Unit wise marks distribution for the final exam

Unit  Title ' Total (%)
1~ Introduction to food analysis ' : 8
X Sampling and sample preparation - i 10
3 Determination of moisture contents of foods _ ' ' 10
4 Ash analysis 5
5 Fatanalysis , 5
6 Proteinanalysis - - - - 6
7 Carbohydrate analysis ; 55U
8 Vitamin analysis 8
-9 Water- standard and analysis ' i 10
.10 Extraneous matters in food and their methods of detechon and removal 8

11 ‘Analytical methods for food additives . . A2
12 Common aduiterants and contaminants . 10

Total 100%




[Course: Industrial Micrabiology Il -~ .. + ." .~ .. . CourseCode: BFT 301 (&) ' Credit Hour. 2
_ Semester: V ' ' ! : C ' : Teaching hours: 32 . Fullﬁf‘!ar-ks_; 50
J Nature of Course: Theory o g 30 NP *__ (2lecture hours per week) ; ; : |

Course description and objectives

Building on foundational knowledge in Industria! Micrabiology - 1. this course focuses on the applied aspects of industrial microbiology
t\t1i|nrn.nn the design, operation, and optimization of microbial processes for the production of foods, bioactive compounds and indust r|a|
materials. Topics include fermentation technology, modern biosynthetic too!s. microbial product safety, regulatory frameworks, and
sustainable bioprocessing. ; . > g

Course objectives:

This course aims to provide students with comprehensive theoretical and practical knowledge of industrial microbiology and fermentation
processes, By the end of the course, students will be capable of integrating theoretical knowledge with laboratory experience to address
challenges in industrial microbiology and bioprocessing, with an emphasis on innovation, safety, and sustainability.

The objective is to eqmp learners with the abllrly to:

1 Understand and explam the principles and applications of microbial fﬂrmentatrm in the production of alco!‘ol non- da.ry
fermented products, baker's yeast, and srngle -cell protein. -

2. Explore the microbial synthesis of mdustna!!y relevant compounds, tncludlng bmpolymers organic amds ant:rmcroblals
enzymes, amino acids, vitamins, and pigments.

3. Critically evaluate modern approaches in microbial blotechno1ogy such as synthenc blology, metabolic engmeenng, and multi-
emics tools for improving microbial productivity:

4. Apply quality control measures and regulatory standards relevant to industrial microbiology, inc{udlng pathogen monitering,
GMP, and comphance with international food and safety regulations.

5. Analyze the sustainability and economic feasibility of bioprocesses, emphasmng resource optimization, waste reduction,
and the role of microbiology in the circular bioeconomy. T

6. Develop hands-on laboratory skills related to fermentation, microbial biomass production, traditional food processing,
enzymatic activity assays, and microbial quality assessment,

Course detail

Unit | Content Details of content : . _ Teaching
: B : i : hours
1 Industrial Fermentation | « Alcoholic fermentations: . : 13
Processes _ - Ethyl alcohol (from molasses, lignocellulosic materials and grains).
- - Beer (raw materials, beer typés and styles, and b'rewing technology).
- Wine technology. -

e Distilled products (brandy, whlsky, and rum production).
» Commercial non-dairy fermented products:
- Tempeh, miso, natto, sake, and kaffir beer.
» Single cell protein (SCP) and microbial biomass.
+ Production of baker's yeast.

2 Microbial Production of| - Synthesis of biomacromolecules including proteins, lipids, 6
Industrial Compounds polysaccharides.

- Antimicrobial production: classical and novel (AMPs, etc.).

- Supplemental compounds including enzymes (invertase, lactase
and lipase), vitamins (riboflavin) and flavors (diacetyl and

lactones).
3 Modern Trends in : ! « Overview of synthetic biology and metabolic engineering of 3
‘Industrial Microbiology | microbes. -

¢ Overview of multi-omic for hlgh throughput screening and
bioinformatics.

/\5,, | ‘.f;fL’
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!Bioprocess E * Raw materials, separation methods, and integrated systems | 4 = -
|Su'stainabﬂity and | " “approach. P A ' . [ !
Economics « Efficient energy conservation, water consumption, reduction and [ .[
: ) reuse. : - : I l
1 * Role of microbiology in circular bio-economy and sustainability. | [-
B | - Total | 32 |
Referenc.emateriafs ' _
1 Agrawa!, R. (2024). “Textbook of Industrial Microbiology” (1¢t ed.), Singapore: Springer Nature. [ISBN 9?_'8—98_1 -97-9582-6).
2. Baltz, RH., Davies. J.E. and Demain, AL., eds. (2010). “Manual of Industrial Microbiology and Biotechnology" (3% ed.),
Washington, DC: ASM Press. [ISBN 978-1-55581-512-7. ' _
3. ElMansi, EM.T., Nielsen, J. Meusdale, D., Carlson, R.P, and Stephanopoulos, G. (2019). “Fermentation Microbiology and
Biotechnology” (41 ed.), Boca Raton: CRC Press. [ISBN 978-1138581 029). o :
4. Gajbhiye, M.H., ed. (2025). “Fundamentals of Fermentation Technology". Newcastle upon Tyne: Cambridge Scholars
Publishing. [ISBN 1-0364-4560-7). - ; i :
5. Kiistiansen, B, Linden, J., Mattey, M. (1999) "Citric Acid Biotechnology" London: Taylor and Frangis. [ISBN 9780748405145], :
6. Reed, G. (1982). Prescoft.and Dunn's Industrial Microbiology (41 ed). Westport, CT: AVI Publishing Company. [ISBN_ __
9780870553745], -
7.

Yokota, A. and lkeda, M. (201 7) "Amino Acid Fermentation”. Advances in Biochemical Engineering/Biotechnology, Vol. 159,
Tokyo: Springer._. [9784431568100). i .
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| Course Industnai Microblology IE " 7" Course Code: BFT 301 B = CredstHour L
| Semester:V - . N e : - Teaching hours: 64 - 2 * Full Marks: 25
[Nature of Course Practical . " T {Lab: 4 h per sessson! '

- List of practicat for laboratory session

SIN  LabTitle ' : - Description / Skills Developed - =N
1 Ethanol production from sugar Fermentg!ucosefsucrosefmofaase:; manitor ethanol yreic!, pH. CO, _
"substrates (batch) 5 . evolution. .
2 Ethyl alcohol yield, analysis and Calculate yield (g/L), productrwtv and fermentation efficiency using
efficiency analysis a[coho[meterfpycnometer
3 Citic acid fermentation and recovery Fermentusing A. niger, precipitate and analyze citric acid output.
4 Wine fermentation from local fruits . ' Preparé fermented beverages; monitor sugar content, pH, and flavor
_ profile. 6
5 Tradmcnar fermented foods p*eparauon Prepare foods (e.q., kmema gundruk); document and propose process
and improvement proposals - improvements. ; _
6 SCP production using yeastialgae -~ Cultivate, harvest, and quantify biomass from protein-rich fermentations,
T Microbi_al enzyme production via SSF . Use mold cultures on solid substrates to produce amylase or protease;

analyze activity. _ .
8 GMP and contamination monitoring in Microbial plahng of end products; identify contamination and calculate

fermented products CFUs.

Unit wise marks distribution for the final exam

Onit™  Title _ “Total (%)
1 Industrial fermentation processes ; . ; 40
2 - Microbial production of industrial compounds : 20
3 Modemn trends in industrial microbiology ' 10
4 Organic acids and amino acids s 20
5 Bioprocess sustainability and economics 8 e 10

Total  100%
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.| Semester:V - ' oy + . Teaching hours:32 - "--." . FullMarks:50 - |

— b ES— S S 3 :

i '__"-C(}urse Code: BFT 302 (A) --_C}eaf”H_é_uﬁrTé—m-—!

—

Course: Biochemical Engineering - | -

Il NatureofCourse:The‘qry ; £ L K " (2lecture hours per week)

Course description and objectives

Biochemical Engineering = | is a foundational course designed to provide students with a comprehensive understanding. of the
interaction between biochemistry, microbiology, chemical engineering and allied areas, with a focus on biachemical engineering. Students
will learn about mass and heat transfer phenomena, various fermentation processes and the essential prerequisites for the advanced
course, i. e. Biochemical Engineering - 11 ' <N : :

This course serves as the essential groundwork for Biochemical Engineering — Il, where students build on fundamental concepts and
delve deeper into advanced biochemical processes. The first course provides a strong understanding of mass transfer, microbial kinefics,
aeration, agitation, and sterilization - key principles that are further expanded in Biochemical Engineering - |l. :

Course detail ' %

Unit | Content - Details of content ! _ Teaching
' ' : ' hours
1 |Introduction : * Interaction of biochemistry, microbiology, chemical engineering | - 1

and other allied areas with biochemical engineering.

2 |Mass and Heat Transfer| e Different types of mass transfer in bio-processes, Mass transport 9
- phenomenon in microbial system, nutrient uptake rate of
‘microorganisms. ) '

* Basic mass transfer concept, gas-liquid mass transfer process,
inter-phase mass transfer (two film theory), diffusion and forced
convective mass transfer. s

* Measurement of dissolved oxygen concantration and volumetric
oxygen transfer coefficient in a fermentation system (methods and
principles). : :

¢ Factors affecting Kia and oxygen transfer rate in bio-process and

- determination of K.a by different techniques. . :

 Heat transfer in bio-process.

j 3 |Enzyme Kinetics - e Enzyme catalyze_d reaction, activation énergy of enzyme catalyzed 2
reaction, experimental rate parameters and interpretation of Km and
Vinax.
4 |Microbial Kinetics | « Microbial growth kinetics. SO T 2
* Microbial death kinetics. 2
5 |Kinetics of Substrate | e Stoichiometry of microbial growth, substrate utilization and - o
Utilization and Product product formation. R T
Formation * Kinetics of substrate utilization.

* Kinetics of product formation.

* Relationship between growth yield, substréte_utilization and
product formation coefficient, : '

6 Fermenter Design » Basis of design Idesign criteria for fermenter. = : 3
« Function of the fermenter,
¢ Aseptic operation and containment.

* Design of component parts of a fermenter and its functions. |
« Types of fermenters. ; ' I

i
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E [ e e as . e A T
| T [|Air Sterilization, - ] Obj_ectl-vesb_f.ai[stgrifizatmn. W s Lk . 3, 4 P

_ TS : snier = T S T =i R S

S | U _ " |- Methods of air sterilizatior. 2 =N e : “ R it

i! a ; R | o Types of filters used apd its limitations. * : | Al B |

| | . Me;hanism olf'air sterilization through filter (absolute and depth), ! i |

/ . Theory a’r_x_d Kinetics of fibrous filter (fog penetration theory). " A
. . Désign of fibrous filfer (calculation with examples), { |

’ { * Filtration efficiency. ; '

| ' |‘ = Effect of velocity on desigr parameter and filtration efficienc_y.

8 f'Medi_a Sterilization * Objectives of media sterilization (w}th consideration on nutrient 4

and microbial destruction).
* Methods of media sterilization. _
* Theory and kinetics of media sterilization by thermal destruction
mechanism.. : e =

ﬁ____' o

| @ Kinetics of nutrients destruction by heat.

* Arrhenius equation, Del factor, sterilization cycle, nutrient quality
criteria, ' T E

* Continuous sterilization performance chart and its significance.

* Design of batch and continuous sterilization process (calculation
with examples). 3 ST -

* Effect of media volume on nutrient quality criteria and del factor
during media sterilization in batch process.

* Bigalow's Bio theory.

9 | Aeration and Agitation | « Objectives, functions and importance of agitation and aeration. 5

* Oxygen requirement in aerobic process (justification with
various mathematical ex pression/models).

« Formation of separate air bubbles, swarm of bubbles.

* Effect of bubble size, shape and ascending velocity on the
performance of aerobic bioreactor,

* Bubble aeration with mechanical agitation.

* Power requirement for mechanical agitation in both gassed and
non-gassed system in Newtonian fluid using dimensionless

equation, el _ :
_ ) . * Relationship between operating variables and Kia.
L . e e Totall 32
Reference materiafs _ i - M .
1. Aiba, S., Humphrey, AE. and Millis, N.F. (1973). *Biochemical Engineering”. 2nd ed. New York and London: Academic Press,
Inc.. B £ ]

2 Bailey, E.J. and Olfis, D.F. {1986), *Biochemical Engineering Fundamentals” (2’“’ ed.), New Delhi: Tata McGraw-Hill Publishfng.
[ISBN: 8780070032125, Be .

3. Geankoplis, C.J., Hersel, A. and Lepek, D.H. (2018). “Transport Processes and Separation Process Principles (Includes Unit
Operations)” (4* ed.), Upper Saddle River, NJ: Prentice Hall. [ISBN: 9780134181028). '

4. Katoh, S., Horiuchi, J. and Yoshida, F. (2009). ‘Biochemical Engineering: A Textbook for Engineers, Chemists and Biologists”.

' (2"¢ completely revised and enlarged ed.) Singapore: Wiley-VCH Verlag GmbH and Co. KGaA (1SBN: 9783527338047)

5. Shuler, M.L. and Kargi, F, (2017). “Bioprocess Engineering: Basic Concepts” (29 ed ), Eastern Economy Edition, New Delhi:
Prentice-Hall of India Pvt. Ltd. [ISBN: 9780137062706 :

6. Stanbury, P.F., Whitaker, A. and Hall, S.J. (1999). “Principles of Fermentation Technclogy” (2 ed.), Gurugram, Haryana:
Elsevier, a division of Reed Elsevier India Pvi Ltd.
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Course BmchemlcaIEngmeermg l T ey .Course Code: BFT3_(_'"_' R g 8 L C.redit'Hour-;W 2
f Semester v . - s ... - Teaching hours: 64 . S Full Marks: 25

NatureofCourse Practrca! . (Lab: 4 h per session)

List of practical for laboratory session ,
1. Layoutofafermenter. - . . . T .
2. "Heat inactivation of enzymes. _
3. Determination of Km and Vimax in an enzyme catalyzed reaction.
4 Plotlmg of growth curve (biomass vs tm’re)*of yeast culture (ba{ch)
3. Design of batch ste_nlrzahon of media by lherma_?degradatron, '
6. Design of fibrous filter for air sterilization by filtration
7. Effect of scale up on the batch sterilization process.
8. Caleulation of oxygen demand of aerobic fermentation sys!em i
9. ' Measurement of Kia of the aerobic fermenter.
10. Study on the kinetics of product formation in bio-process.
11, Study on the kinetics of substrate utilization in bio- -process.
12. Study on the kinetics of microbial growth and growth curve. :
13. Study on the effect of aeration and ag:tatron on the productivity of aerobic bio-process.

- Unit wise marks distribution for the final exam . _
Unit  Title ' ~ Total (%)

1 Introduction e 5
2 Mass and heat transfer 30
3 Enzyme kinetics i T g
4 Microbial kinetics : 5
3 Kinetics of substrate utilization and product formatlon } 10
- 6. Fermenter design : W .
7 Airsterilization ' 10
8 . Mediasteriizaion - - = a 10
9 Aeration and agitation : B

Total 100%




| Course: Fats and Oils 'T_es'hnorggy R ST el " Course'Code: BFT 303 EA) '.‘I._C-rediilH'odr:J?f__mj '
][ Semester: V. Kot R "y - - 7 Tn Teaching hours: 32 - . . Full Marks: 50
[ Nature of Course: Theory Ens - : (2 lecture hours per week)

Course description and objectives = ) 2 _ ¥ s B

This Fats and Oils Technology course covers the chemistry, processing, and applications of edible fats and oils, inciuding refining,
bleaching, hydrogenation, deodorization, winterization, extraction, expeller operation, and transesterification. It emphasizes quality control,
regulatory standards, and sustainability, With practical sessions in ol pro'cessfng-and analysis. By the end, students will gain essentigl skilis -
fo evaluate, process, and optimize fats and oils fr food-and industrial applications. :

Course detail

_ Unit | Content Details of content ; ; ]. Teaching
- - Lo A y hours
1 Introduction to Fats « Basic chemistry of fats and oils: Definition and classification of lipids; 5
and Qils structure of triglycerides and fatty acids: saturated vs. unsaturated fats: =

cis and trans fatty acids; physicochemical properties and constants
(melting point, saponification value, iodine value, free fatty acid,
refractive index, RM value). : ' ©[2h)
» Sources and classification of edible oils: animal vs. vegetable fats;
- .common edible oils (soybean, palm, olive, coconut, mustard, sunflower,
rice bran, cottonseed, niger seed, efc.). - Ay " [2n]
+ Importance in food processing and nutrition: role of fats in food
texture and flavor; essential fatty acids and health benefits; shortening

and margarine. _ : : [1h]
2 | Solvent Extraction and| e Pripgiples of solvent extraction: solvent selection and efficiency; 4
Expeller Operation hexane extraction process. (2h]

~» Expeller operation and oil recovery: traditional methods (dunedi,
pecha, and kol/ghani), screw press mechanism; optimization of yield and
quality. : [2h]

< Crude Qil Processing | « Crude oil storage and handling: storage conditions and oxidation 4
and Refining prevention; contaminants and spoilage factors: [1h]

« Degumming and neutralization processes: removal of phospholipids
and impurities (gums): alkali neutralization. [1h]

* Refining techniques and quality parameters: physical vs. chemical
- refining; quality indicators (FFA, PV, V). R [2h] -

4 | Bleachingand -~ | o Bleaching of vegetable oils: adsorbents used in bleaching; removal of 4.
Hydrogenation : pigments and impurities (bleaching and filtration process); chemical
~ bleaching. 2k [1h]
« Hydrogenation process and its impact on oil properties: catalysts
and reaction conditions; formation of trans fats; outline of hydrogen gas
production and storage; industrial hydrogenation process fo produce
hydrogenated vegetable oil (vanaspati); selective hydrogenation. [3h]

5 Deodorization and * Principles of deodorization: steam stripping and vacuum 4
Winterization ' deodorization; removal of volatile compounds. - [2h]
» Winterization and fractionation techniques: separation of high-melting
fractions; applications in margarine and shortening. : [2h]
6 Animal Fat Processing | e Extraction and refining of lard/tallow: rendering techniques for animal 2
fats. ' . [1h)
¢ Ghee and butter making: pinciples and methods. [1h] _&‘

7 Special Vegetable Oil | « Commercial producti

Extraction , AN
LAY
.60 e

t__ /37 40 '_\,.., g e
LTRSS A %-OfScience&‘ ;
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':-__8

: . - ~ - .
e |

| Trans-esterification - | « Mechanism and applrcat:ons of mterestenﬁcaﬂon .ﬁc* cation of fat ' = 3

| | | and Regulatory } for food applications. - - P T e T !

Sl Asﬁpects : -7 | e Oil quality management and regu!atory standards” food safety e el 1

| e | regulations; Analyfical techniques.for qualny COleuf _ [ar. g |

"9 | By-products.in fat and | « By-products: types, ufiizaion, . - R R SR I

- oil processing - e _ AR s g o y 4 i
10 | Spoilage and e Flavor reversion. ] ' 3

De;erigration of Fats +  Rancidity: definition, types mechanism, de.ectm and pre\ /ention{Ref. f
andod BFT 153A).

*» Microbial spoilage: causes s and prevention - - |

Total ' i i 32

. Reference materials

1.

2

Cheong. L-Z and Xu, X. (2019). "che Bran and Rice Bran Ol{ Chen'nstry, Processing and Ut:llzauon . AOCS Press, London
[ISBN §78-0-12- 812828 2],
FSSA (2016). “Manual of Methods. of Analysis of Foods: Oils and Fats”. Food Safety and Standards Authority of India, Ministry

_of Health and Family Welfare, Government of India.

Gupta, M. K. (2017). “Practical Guide to Vegetable Oil Processing”, (2" ed.). AOCS Press, USA. [ESBN 978-1 6306?0504]

4. _Lai,O-M,, Tan, C-P. and Akoh, C. C. (2012) “Palm Qil Production Processing, Characterization, and Uses” AOCS Press. Urbana.
[ISBN 9?8-0 9818936-9-3]. i .

10.

List, G. R. (2009). “Bleaching and Punfylng Fats and Oils: Theory and Practice” (2 ed.). AOCS Press. Urbana. [ISBN 978-1-
893997-91-2). .

List, G. R. and King, J. W. (2011). “Hydrogenation of Fats and Oils: Theory and Practice” (2" ed.). AOCS Press, Urbana USA.
[ISBN 978-1-893997-93-6).

O'Brien, R. D., Farr, W. E. and Wan, P. J. (2000). “Introduction to Fats and Oils Technology", (21 ed). AOCS Press, lllinois. [ISBN
1-893997- 13~8}

Sabine Krist, S. (2020). “Vegetable Fats and Qils. Springer, Switzerland. [ISBN 978-3-030- 3031 4.3 (eBook)]

+ Shahidi, F. (2005). “Bailey's Industrial Oil and Fat Products: Edible Ol and Fat Products: Chemistry, Propertiés, and Health

Effects” (6" ed.) Vaol. 1. John Wlley and Sons, Inc. [ISBN 0-471-38546-8 (v. 6)].
Vadke, V. S. {2(}24 ). “Principles of Vegetable Oil Extraction’ (1-"t ed.). CRC Press Boca Raton. [9?810033094?5 (ebk)].
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[_—ourse Fatsand Orrs Technology S e -'-CourseCode BFT3 (B} 5 Creuthou" T
| Semester;V .. " ' -~ Teaching hours; 64 . © o FullMarks: 25 . |

Ty | Nature of Course: Practical : e s iltalt 4hper 5955"—*") ' ) H ':

List of practical for laboratory session

1

LS T 7 Y Y

10

. Holde test, Crismer test, Helphen test, and Baudouin test.’

Oetermination of iodine value, saponification value, free'fatty acid, refractive index, melling peint of fat, and
moisture of crude and refined oil. ' :

Refining loss after alkali neutralization and bleaching of crude oil, residual s0ap testlin aikali neutralizationy.

Soxhlet extraction of oilseed, Gerber methods for butter and cream.

+ Calculation of holding capacity of vessels (conical boitom with heating/cocling coils) and high-pressure hydregen

1

storage cylinders.

Lab-scale bleaching (color reduchon} test against various temperatures methylene blue adaorpcon test of
activated carbon, use of Lovibond tintometer

Determination of trans fat, . -

Determination of peroxide value. ]

Determination of deterioration of bleachability index (DOB!}
Operate oil expel}er and determine oil yield.

Visit to nearby fat and oil plant (expeller or refinery).

Unit wise marks distribution for the final exam .

Unit  Title - ' Total (%)
1 Introduction to fats and oils 15
. Crude oil processing and refining 15
3 Bleaching and hydrogenation ' 15
4 Deodorization and winterization i 10
5 Animal fat processing. : 5
6  Solvent extraction and expeller operation 1 ' 15
7 Special vegetable fat extraction - i =l
8 Interesterification and regulatory aspects 240

Total 100%




.| Semester:V . ot TaachinghoufsiiZ - BullMarke:so-
‘| Nature of Course: Theory i e 2 (Zfecturehoursper_week} . =

[ ‘Course: Sensory Assessment: Colrse Code: BFT 304 {A) - - CreditHour- 2.
| ¥ . ; f

Course description and objectives

This course introduces students to_the principles, methodologies, and applications of sensory evalution in food technology. It focuses
on the integration of sensory science with chemomeltry to analyze and interpret data effectively. Topics include the physiology of human
sensory systems, sensory testing methods, sensory panel management, and the statistical analysis of sensory data using chemometric
techniques. Laboratory sessions will provide hands-on experignce in conducting sensory tests, including discrimination, descriptive, and’
consumer preference analyses. The course emphasizes the role.of sensory assessment in food quality control and product development,
with a focus on applying chemometric tools to enhance decisior-making processes. ' '

Course detail

Unit | Content Details of content g y : Teaching
' : ) hours
1 |Introduction » Definition, scope, terminologies; historical background; human ' 2
subjects as instruments; factors to consider during sensory )
evaluation. : :
2 | Sensory Attributes and | « Sensory attributes: i ' : 4
Humaﬂ Senses in - .Appearance‘

_Sgnsory Evaluation . - . Odorlaroma.

- Consistency and texture.
- - Flavor and taste.
¢ Human senses;
- Vision/sight,
- Olfaction,
-. Gestation.
- Hearing, i _ :
- Touch and their interactions.
- Chemicalftrigeminal factors.
«  Factors influencing sensory evaluation results:
-~ Physiological. '
- Psychological and cultural factors.
- Physical conditions of panelist.

3 [Laboratory Setup and | « Testcontrol: e B 3
Faciliti_es. ‘1 . - Design. - . : )
; - Location.

- Testroom design: booth, evaluation and training area, preparation
~ area, faciliies, entrance and exit area, storage.

- General design factors: color, lighting, air circulation, temperature

and humidity, construction materials. ;
* Product control: '

- Equipment.

- Sample preparation (supplies and equipment materials,
procedure).

“

- Sample presentation: container, sample size, order, coding, etc
- Product sampling.

* Panelists control;
Panel training or orientation.
- Product/ time of day.
- -Panelist environment,

~/ | * Reception and briefing area.
e A

\l




4. !Seiéct'_ioﬁ ar}d.-'i'r'alinin'g- "..- 'PanelEie'veiopme_nt::_iJ'ersénneI, facilities, data callection - Tl e -
"‘d'fPa_ne'fists- : © Hhandling,andcost. ..~ * ', . i F ek R SRR

| "

o Selectioriand training: - . el ol 31 =
- Selection from different tests, e.g., matching, detaction, raing !~ . ‘ S

-+ ranking test; descriptive testing — flavor profile and texture profile. ' Y
28 < -Sele{:téon from questionnaire, personal interview. =% lgow a e
| ’ - Training. : " :
| .| » Panelist performance and motivation.

5 |General Procedure for -'_beneralsteps:' : <H ESC
_[?::{:”wng Sensory” .| + . Pgod sample preparation.
' - Presentation of samples.
Taste threshold.. -
- - Use of reference samples. -
- Preparation of mastersheet.

- Evaiuati_én and data analysis.

6 |Measuring Responses | e Introduction, classification, grading, ranking, scaling-category, 2
and Judging Quality -line and magnitude estimation. '

« Conditions, requirements, preparing evaluation cards.

7 - [Sensory Evaluation . Introduction, objective, principles, examples of conducting test 11
Methods and statistical analysis applicable for each test. : '

- Overall difference test: (i) paired comparison tes, (ii) duo-trio test,
-(iif) triangle test, (iv) other tests (introduction and application only):

two out of five, same/difference test, A / not A test, difference from

.control test, sequential test. [2h]

.- Attribute/quantitative difference tests: (i) paired comparison design,
(ii) pairwise ranking test, (iii) multi-sample difference test (ranking,
rating, completely randomized block design (CRBD), balanced
incomplete block design (BIBD). : [2h]

- Sensitivity test: (i) threshold (ii) dilution. [1h]

-~ Descriptive analysis (definition, field of application, components): (i)
flavor profile method, (ii) texture profile method, (i) quantitative
descriptive analysis (QDA) method, (iv) time-intensity descriptive
analysis (DA), (v) free-choice profiling. [2h]

- Affective test: 'oonsumer test and in-house: panel acceptance test
. (applications, consumers/subjects, test location, design and
examples) (i) qualitative tests (ii) quantitative: (a) preference test

~ (b) acceptance test. : _[2h]

- Guidelines for choice of techniques/methods: general instructions

for conducting different tests. [1h]

Seénsory lexicon development forindigenous foods. [1h]
8  |Planning - Planning a sensory experiment or project. : 1
9  |Data Analysis and - Methods for analysis of sensory evaluation data: - 3

Reporting - Basic and advanced statistical methods (Ref. BFT 104).

- Chemometric technique for sensory data analysis (objective,
applications and benefits); appropriate techniques (principal
component analysis (PCA), partial least square (PLS) regression,
cluster analysis). i

|
Purpose and guidelines for'writing sensory evaluation reports i !
|

T‘gfa{,!_ 5 32

Deap's office
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_Reference materials i i SEPS ey e L e e R
. Burgard, DR: and Kuznicki, J.T. (1 990). "Chiemometrics; Chemical and Sensory Data” -Boca Raton: CRC Press [ISBN &78: -
0849348648] .- S P D e ey AN
Clark, 8.; Costello, M., Drake, M.A. and Bodyfelt, F. (2009). "The Sensory Evaluation of Dairy Products” {21 ed.), New York.~

-

10..
- 978-1482216905].

.

12.

&
chr Ao

Springer. [ISEN 9.?8-148__99984-22]_ ; ; ol A o Iy
Heinfz, C.M..and Kader, *AA. (1883). Procedure for sensory evaluation of Horticultural crops. In: “Sensory Evaluation
Procedures”.'UC Davis, California, [ISBN not available] H : - Rl N T A T *
Kemp, S.E., Hollowood, T. and Hort, J. (2009). "Sensory Evaluation; A Practical Handbook", Oxford, Wiley-Blackweall, [I1SBN
978-1405162104] X i i o

Larmond, E. (1977). "Lz_aboralory Methods for Sensory Evaluation of Food" Ottawa: Minister of Supply and Services, Canadian
Government Publishing Centre. [ISBN 978-0662012719] . 25 ®

. Lawless, H.T. (2013). "Laboratory Exercises for Sensory Evaluation”. New York: Springer Science+Business Media, [ISBN 978-

1461456827]

Mabesa, L.B. (1986). "Sensory Evaiuaiion of Foods: Principles and Methods". University of the Philippines at Los Baios. [|SBN

not available] _ :
Marsili, R. (2007). "Sensory-Directed Flavor Analysis". New York: CRC Press, Taylor and Francis. [ISBN 978-0367390326)
Mason, R. and Nottingham, S. (2002). “Sensory Evaluation Manual”. Workshop manual used in FOOD 3007 and FOOD 7012

courses. University of Queensland and Naresuan University. Available at: .
https://www.researchgate.netffile.PostF iieLoade_r.htmI?id=5?59635(148954cbc5d621e46&assetKey=AS%3A37682706440601 '

6%401466853981385. _ : .
Meilgaard, M.C., Civille, G.V. and Carr, B.T, (2015). "Sensory Evaluation Techniques" (S"ed.), Boca Raton, CRC Press. [ISBN

Stone, H. and Sidel, J.L. (2004}. "Sensory Evaluation Practices” (3% ed.), San Diego, Elsevier Academic F‘ress. [ISBN 978-

0126726909].
Watts, B.M., Ylimaki, G.L., Jeffery, L.E. and Elias, L.G. (1989). "Basic Sensory Methods for Food Evaluation". Ottawa,

International Development Research Centre. [ISBN 978-0889365636).
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| Course: Sensory Assessment oy : 2 Cﬁ'urs-eCocji'e: BF-T,3'{'1'4(E§}.

Credit Hour: 1 .- {l

']'Semester_."\/._ R R % . 'Teaching hours: 64 e IS Full Marks: 25 . 15 '
Nature of Course: Practical ; . (Lab; 4 h-persession) - - ) . i

List of practical for laboratory session

'

Introduction, objectives and scope of practical work: and general instruction for sfudents: guide for partoipation, option for
individual or partner work; Report format- lab, industry and R & D; and Instruction to instructor-teacher or teaching assistant,
Screening panelists using sirhpie sensory test: (1) odor idenification and (2) ranking test . -
Comparison of discrimination test methods: triangle test, paired comparison, etc., using different food products. ~
Ferced-choice threshold hsing an ascending method of limit. LS
Signal detection theory and the effect of criterion on response.

Determinirig sweetness of fructose and sucrose by different scaling methods.

Carrying descriptive analysis of given fruit juice.

Using reference standard in panel training with different optiohs _ _
Cérrying preference and acceptance test of different food products — hedoriic test and like or dislike.
Group exercise in descriptive analysis.

. Planning for sensory evaluation of a product or panel training. y

Developing a procedure for discrimination test of new product.

Calculating (i) mean, standard deviation and standard error of sensory data, (ii) binomial based statistic for discrimination test,
(ilf) t-test, (iv) simple correlation, (v) one-way and two-way ANOVA, (vi) rank order test using sample problem set for statistic

given.

Unit wise marks distribution for the final exam

Unit . Title ===v Total (%) -
1 Introduction ' 5
2, - Sensory atfributes and-human senses in sensory evaluation 15
3 Laboratory setup and facilies 10
4 Selection and training of panelists 10
5 General procedure for conducting sensory tests 5
6 Measuring responses and judging quality 5
7 Sensory evaluation methods 35
8  Planning - . . g~ 8
9 Data analysis and reporting i o 10

Total-  100%

il

100 1




[ Course Daiy Tech'www T e PR R T
. i Semester v . . ! .- F . - ; . Teaching houts: 32. h _'- s Markslse n
.T Nature of Course: Th“OW ) : - s - (2 lecture hours per week) : e i

g _Course description and objectives

”':v science. The course explores -
its will study the chemistry and

Dairy Technolegy-l provides a compréhensive introduction to the fundamental aspe ts of mitk-and
milk secretion and. synthesis, focusing on the physiological processes involved in milk production,
physicochemica! properties of milk, its composition, nutritional value, and factors influencing milk yield. Additionally, the course covers the
scope and field of dairy technology, hi ighlighting its mportance in food science and industry appljcations ~

Course detail

Unit | Content Details of content e = | Teaching
_ ’ i hours
1 .| Generai Aspects of * General introduction; history of dairy industry in Nepal = I 3
Milk

 Proximate composition of milk; major and minor constltuents
differences between milk produced from different herds.

* -Biosynthesis and secretion of milk; factors affecting the
composition of milk; factors influencing the miik yield.

2 | Physico-chemical * Color, flavor, density and specific gravity, specmc heat capacity, 2
: Properties of Milk - freezing point, boiling point, acidity and pH, surface tension,

- viscosity, redox-potential, refractive index, adhesiveness, action of
milk on metals. :

* Processing implications; changes during processing.

3 | Milk Components « Water: free, bound and crystallized water a 10

e ' « Carbohydrates: chemical praperties of lactose, physicochemical  «m...
' aspects of lactose, lactic acid fermentation.

* Milk fat: composition, properties, autooxidation, crystallization: fat
globules: emulsion stability, interaction with air bubbles, creammg
lipalysis.

e Milk protein: chemistry, structure, casein and its precipitation: caséin
micelles: description, models, colloidal stability, whey proteins: -
composition, characteristics, differences between casein and whey .
proteins.

« Milk enzymes: activity and inactivation.

e Milk salts: composition and distribution among the phase, properties of -
salt solution, coi!oudal calcium phosphate, changes in salts.

«  Other components natural components, contaminants, radionuclldes
flavor components, pigments (carotenoids, riboflavin). ;

A Microbiology of Milk * General aspects, milk as a substrate for bacteria. : 2 . 2

- | * Undesirable microorganisms: spoilage and pathogenic
microorganisms.

* Sources of contamination (microorganisms present in the udder,
contamination during and after milking).

L' : o Measures against contamination.

Continued ...
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| Milk Processing . [*s Milk collection and-reception, platform and quality tests (including- | ~ 15 _ | -

(Operations . * . | “adulteration test); storage and transport of mitk in dairy.” ~ .. |
| ’ | ' Filtration and clarification: ceritrifugal clarifier and membrane fitration - Ll i
" process. i - - |

| : «  Standardization: batch and continbious i ;
« Homogenization: theory -type, and eperation of homegenizer, effects - : ,
of homogenization, statility, creaming. =

« Heat treatment; objectives,'c_hang% caused by healing; pasteurization; |

batch and continuous process. - v
+ Cooling, filling operation, packaging. !

| |

5 | v o |
( types, batch and continuous.process, HTST, UHT: sterifjzation: types, P R ‘r
|

Total 2 . |

|
|
|

Reference materials

1.

 Springer. Switzertand. [1SBN 976-3-319-14892.2)

10.
1.

12.

- Press. Boca Raton. [ISBN 9781482235029).

Britz, T. J. and Rob'fnson, R. K. (2008). “Advanced Dairy Science and Technology” (1¢! ed.). Wiley-Blackwell. UK. HSBN a78-
1405136181]. - G,
Bylund, G. (2003). “Dairy Processing Handbook” (2" ed.). Tetra Pak Processing Systems AB. Sweden.
De, S. K. (1991). “Outlines of Dairy Technology”. Oxford University Press. India. [ISBN 978-0-19-561194-6). '
Fox, P. F., Uniacke-Lowe, T., McSweeney, P. L. H. and O'Mahony, J. A. (2015). “Dairy Chemistry and Biochemistry” (2nd ed.).
Huppertz, T. (2025). "Dairy Science and Technology” (3 ed.). CRC Press. Boca Raton. [ISBN 9781003271 769]. :
McSweeney, P. L. H and McNamara, J. P (2022). “Encyclopedia of Dairy Sciences” (37 ed.). Elsevier. USA. [ISBNS78-0-12-
818766-1). : _ ‘ _ _ .
Kessler, H.G. (2002). “Food and Bioprocess Engineering: Dairy Technology” (5% ed.). Verlag A. Kessler. Germany, [ISBN
9783980237857]. ; o
Ozer, B. and Akdemir-Evrendilek, G. (2014). *Dairy Microbiology and Biochemistry; Recent Developments” (15t ed.). CRC
Papademas, P. (2020). “Dairy Microbiology: A Practical Approach” (1st ed.). CRS Press. Boca Raton. [ISBN 978-0367738693],
Truong, T, Lopez, C., Bhandari, B., Prakash, S. (2020). “Dairy Fat Products and Functionality” Springer. Switzerland. [ISBN
978-3-030-41661-4). ; _ / _ :
Varam, A. H. and Sutherland, J. P. (2001). “Milk and Milk Products: Technology, Chemistry and Microbiology”. Aspen
Publishers. Gaithersburg. [ISBN 0-8342-1955-7). :
Walstra, P., Wouters, J. T. M. and Geurts, T. J. (2006). “Dairy Science and Technology” (2" ed.). CRC Press. BocaRaton.
[ISBN 0-8247-2763-0] ; ; \ \r P
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|'__Course:'Dai:y_Techno_r§)}T ; " e .. - Course C_ode: BFT 305 8) .. -__-__H_Cr_efi‘f{ H{)urfT_-‘ _
{ Semester:V. _ .+ . ... "+ Teaching hours: 64 : Full Marks: 25 '
| Nature of Course: Practical - - ' (Lab: 4 h per sessioh}_ o o '

‘List of practical for laboratory session

1.
2,
3.

S

Study of milk processing equipment in nearby milk industries.

Study of milk sampling techniques. L . . :

Platform testing of milk: Physical test: sediment, organoleptic, lactométsr, COB, alcohol test, specific-gravity, freezing point,
SNF/TS, Chemical test: acidity, water, fat, protein, lactose, Microbiological test. -

Quality testing of raw and processed milk. “ 3

- Detection of adulteration of milk.

Adequacy of milk pasteurization by phosphatase test.
Cream separation and estimale the efficiency of cream separator.-

Unit wise marks distribution for the final exam

Unit Title Total (%)
1 General aspects of milk 15
2 Physico-chemical properties of milk 10
3" Milk components . ' w25
4 Microbiology of milk 10-
5 Milk processing operations 40

Total  100%
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| CaurserMeatTechnology =1 - 2"~ .-G Code: BFT 306 (A] - Gredi Hour 2 7]

|J Semeste: V. © o s ke .- Teaching hours: 32 © FullMarks: 50 .
| Nature of Course: Theory =~ - . .. : : (2 lecture hours per week) L A

Course description and objectives -

Meat Technology-| introduce students to the fundamental -espects of meat, fish’ and poultry science. The course covers glebal ‘and-
Nepalese perspectives on livestock fish, and poultry production, alang with the role of lvestock-based industries in Negal. Students will
explore national requlations governing meat production and food safety, Additionally, the course delves into the general principles of meat
animal slaughter and inspection, muscle structure, chemical composition, nutritionai value, and grading standards. Egg quality assessment.
struclure, spoilage factors, meat quality evalyation, and various preservation techniques re also included. '

" Course detail

Unit | Content - | Details of content _ _ (" Teachi'ng—|
' X : = ' ' hours
o It Intro'duct_io'n to « Definitions of meat, fish, and potifti’y. _ 2
Meat, Fish, and | '« Overview of Nepalese and global meat, fish, and poultry production.

Poultry Industry” * Economic and social significance of livestock-based industries in Nepal,

2 |Regulations and * Slaughterhouse Spet_:ifi'cation and Meat Inspection Regulation (Nepal). 2
| Quality Control of _ _ : = [1h]
| Meat "« Meat inspection systems and role of regulatory agencies (e.g., USDA,
FDA). : : ; [1h]
3 | Slaughtering and * General principles and steps of slaughter. [5h] 10
- |Inspection * Zoonotic disease . ' [1h)
¢ Ante- and post-mortem inspection of meat. R )
* USDA grades of livestock and meat animals. ' [2h]
4 |Structure, -  Structure and types of muscles. [1h] 4
| Composition and * Major muscle systems and muscle contractions. © R
ﬂz;r_t:twe e ol « Chemical composition and nutritive value of meat. DR
5 |Post-slaughter ~ | « Normal and-abnormal changes in meat. _ [3h] 3
Changes in Meat 0 :

6 Egg Structure and » Egg formation, structure and composition, [2.5h] 4
Quality | * Visual and instrumental grading of eggs. [1.5h]
Assessment - _ i - -

7 . |Meatand Egg - | = Spoilage méchanisms {iﬁicrobial_, biochemical, physical). 2h] . 7

~ |Spoilageand * Preservation methods: chiling, freezing, drying; curing, smoking, irradiation,
Preservation - vacuum packaging. . ' ot e

* Storage and shelf-life enhancement. [1h]
! ' _ Total 32

—_—

Reference materials i _
1. "Hui, Y.H. (2012). “Handbook of Meat and Meat Processing”. CRC Press, Boca Raton, Florida, USA. [ISBN 978-1-4398-3683-5),
2. Kerry,J.P. Kerry, J.F. and Ledward, D. (2002). “Meat Processing: Improving Quality” Elsevier, Cambridge, UK. [ISBN 1-85573-
583-0]. A
3. Ninios, T., Lundén, J., Korkeala, H. and Fredriksson-Ahomaa, M. (2014). "Meat Inspection and Control in the Slaughterhouse”,
John Wiley and Sons, Hoboken, New Jersey,_ USA. [ISBN 978-1-1 18-52586-9].
4. Nollet, L.M.L. (2008). “Handbook of Meat, Poultry and Seafood Quality”. John Wiley and Sons, Hoboken, New Jersey, USA.
(ISBN 978-0-470-27782-9). :
5. Stadelman, W.J., Newkirk, D. and Newby, L. (2017). “Egg Science and Technology” CRC Press, Boca Ratoff
[ISBN 1-56022-855-5]. _ N
6. Toldré, F. (2022). “Lawrie's Meat Science”. Woodhega b
Warriss, P.D. (2010). “Meat Science: An Introdyefory )

Fgford, Oxfordshire, UK, {[_5’@%7313-34 _.3-%9-}@& /
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.| Course: Meat Tachiology -1 = T " Course Code: BFT 306 (8)
| Semester: V- ) : ¢ ; e '

_ : oy e Teaching hours: 64
| Nature of Course: Practical ' ~ (Lab: 4h per session) ‘-

0

1
2
3
4,
5.
6
”
8
.

-List of practical for laboratory session

Inrodiiction tb laboratory safety and hygiéne practices i meat laboratory.
Observation of slaughtering process of major meat animals (pig and buffalo) and poultry.

Jdenﬁﬁcatic‘}nkof different meat cuts from major meat animals (pig and buffalo) and poultry,

Determination of pH and water holding capacity of meat,

Estimation of moféture, protein, fat, and ash content in meat

Determination of €gg quality (candling test, Haugh unit and yolk index),
Demonstration of meat preservalion methods (chilling, freezing, curing, elc.)

. Packaging and labeling of meat and meat products.

Evaluation of sensory atributes of meat products, !
Visit to the nearby slaughterhouse or meat processing facilities.

Unit wise marks distribution for the final exam

Title Total (%)

Unit
1 Introduction to meat, fish, and poultry industry . - b
2 Regulations and quality control of meat . ' "5
3 Slaughtering and inspection : 30
- Structure, composition and nutritive value of meat TR
5 Post-slaughter changes in meat 10
6 Egg structure and quality-assessment 15
7 Meat and egg spoilage and preservation 20

- Total 100%

~CreditHour T 7] -
FullMarks: 25" .- |
‘- L




| Course: F.r.[:its_a ,ad_hd Vegetables, Tea,

-J_Sehés’ter:\ﬂ' SR
| Nature of Course: Theory

Coffee and Spices :

TR Course Code: BFT 351 (4]
~ Teaching hours: 48

£ _C}édfﬂ-_{éur: 3
Full Marks: 75 .

|

.. (3lecture hours per weék}_

Course description and objectives

This course explores postharvest: handling, processing technologies: and-value addition in fruits. vegetables, tea, coffee, and spices.
Students will learn about fruit ripening physiology, storage methods, "and preservation techniques. Processing topics include fruit juice and
concentrate production, preserves and crystallized fruits, pectin manufacture, and vinegar.utilization. The courss also covers fomato-based
broducts, chutneys, sauces, pickles, and sustainability through byproduct utilization Emphasis-is placed on nutritional aspects and
advanced packaging methods, incliding aseptic processing for fruit beverages. Hands-on fab sessions complement theoretica! leaming.

Course detail

Cu ]

Unit ‘Content Details of content Teaching
' : . hours
1 [Introduction to Fruits | « Definition, types and difference between fruits and vegetables. 22
tahngr\’;f;t;::::;gd |« Physicochemical and structural properties of fruits and vegetables.
Physiology | * . Importance of fruits and vegetables_ in human.
: : * Postharvest physiological processes:’
- Ontogeny.
- Respiration.
- Transpiration and water stress.
- Ripening and senescence.
- Phytochrome effects
» Factors affecting quality:
ey . - Preharvest factors. T
- Harvesting factors.
- Postharvest factors.
2 Maturity, Harvesting, | e Definitiun'. types and desirable characteristics of matu rity indices. 5

Postharvest Handling

45d Treatnents of * Methods of predicting maturity: computational, physical, chemtcai

Frots and and physiological. _

Vegetables; Fresh ¢ Methods of harvesting.-

Produce Storage and * Post-harvest handling operations: sorting and grading, packaging,
Fruit Ripening transportation, precooling (definition, objectives, and methods).

| * Postharvest treatments: a brief introduction to physical (heat, edible
~ coating, irradiation), chemical (antimicrobial and anti-browning agents,
nitric oxide, sulfur dioxide) and gaseous treatments (ozone, ethylene, 1-
methylcyclopropene) : _ ' 3
«  Storage systems: room temperature, low temperature and gas
_storage, S ] :
 Fruit ripening by ethylene and calcium carbide treatments.

\_ : . : * Water loss: basic principles. affecting factors and water loss control.

Continued ...




|3 [FruitJuice - [ * Steps involved-in fruit juice-production: -eéxtraction methods; juice - | - "3- [

il 1Production clarification (physical, chemical and enzymatic methods); - ] ..
r ; : * preservation of fruit jUices (pasteurization, chemical treatments, | . -

' freezing, carbonation); produiction of apple and orange juices.

« Juice concentrates and pdwders:_da’ﬁniiicr:. methads of concentration

' . anddrying. .

Definitions and methods of preparation of dilutables and ready-to-
serve (RTS) drinks: cordials, squash, nectar. :

Aseptic processing.

] Novel Packaging

Systems for Fruits
and Vegetables

General introduction and systems for active and intelligent
packaging: oxygen scavenging, moisture regulating, carbon dioxide
generating and scavenging, ethylene scavenging and blocking,
antimicrobial packaging, integrity indicator, ripenéss indicator, time
temperature indicator.

'Preserves, Candied

and Crystallized
Fruits

Préserves: definition, preliminary processing, syrup trea{ments,
cooling, and packaging; improvement in preserve man ufacturing.

Candied and crystallized fruits: definition and method of preparation.
Fruit leather: definition and method of preparation.

Pectin Manufacture

Pectin produc_:ﬁon process from apple and citrus fruits; uses of
pectin. ' !

Standardization and characterization of pectin.

Tbmato Products

Requirements for high-quality tomato juice production

Definition and production processes of tomato juice, pulp, paste
and ketchup. '

Chutneys, Sauces
and Pickles

Chutneys: definition and general method of preparation; process flow
chart for apple and mango chutneys production.

Sauces: definition, general method of preparation of thin and thick
sauces, process flow chart for apple sauce production.

Pickles: definition, raw rnat'eriai's_ and their roles, pickling process,
process flow chart for mango pickle production.

Vinegar

Definition, types, raw material pfeparation. fermentation,
clarification and storage. # A

~ Current industrial methods of vinegar prod uction’,-post-produ_c{ion

processes. - | : ]
Process flow chart for the-productio_n of malt and apple cider -

“vinegars,

10

Fruits and
Vegetables By-

Products

Utilization of various waste materials from different sources, viz.,

~ apple, grape, jack fruit, mango, pineapple, tomato, citrus fruits,

banana, papaya, etc. -

_ Continued .




. | 11 }Coffee.-Technolog'y | » Definition and classification, cultivation and production in.Nepal. .
ek . . ... .| » Greentoffee production methods: dry and we processing, coffee - . o _ .
i beans grading, terminologies used in coffee processing, green coffea - |- - il
beans defgots. : T : e opsiiat
5 en Packaging and storage of green and roasted coffes beans. -0 -
" - © | * Quality evaluation of coffee: green coffes, roasted coffed and cup. ’
+ Chemical.composition of green and roasted coffee beans.

s Coffee roasting: intrbduction, industrial roasters (traditional, fluidized
- - bed and packed bed), coffee roasting stages and characteristics of
. . coffee beans during roasting, changes during coffee roasting. *

* Decaffeinated and instant coffee: definition, production methods.

12 | Tea Technology *  Definition and classification of tea, tea cultivation and production 9
j in Nepal. S|
 Tea manufacturing process.
 Black tea manufacturing: R _
- Tealeaf plucking: methods, standard, chemical composition of tea

leaf. s -

* - - Withering: definition, objectives, rhethlods, changes during
withering, requirements for optimum withering, assessment of
withering, affecting factors.

- Maceration / rolling of tea leaves: definition, objeclives, methods of
rolling.

- Fermentation (oxidation): introduction, objeciives, methods,
formation of TF ahd TR, biochemical changes, affecting factors,
$ assessment of fermentation.

= Drying /firing: objectives, methods.
- Cleaning and grading of made tea.

- Chemical composition and compounds responsible for flavor, color
and taste of black tea. '

- Packaging and storage requirements.

« Green and semi-fermented teas: introduction, manufacturing process
(process flow chart only), health benefits.
* Instant and decaffeinated teas: introduction, proqulcfion process

(process flow diagram only).
« Quality evaluation of tea.

13 | Spices Technology * Definition of spices and condiments, classification and uses of 6
o spices. Gk S '
. ill=. * Ginger, large cardamom, turmeric, black pepper, and chilli:

: introduction, chemical compasition (raw and dried), maturity indices,
' i harvesting, post-harvest technology, quality factors, packaging and
storage, uses, adulteration.

4 o : * Pungency measurement in spices (subjective and objectives
methods). ; '

® s « Volatile oil and oleoresin: definition, production methods, chemical ,
composition. P

i | | ' - Total| 48

Reference materials
1. Bekatorou, A. (2020). “Advances in Vinegar Production”. CRC F_’re_ss T
2. Clarke, R.J. and Macrae, R. (1985). *Coffeg (Vol. 1): Chemistry” (# &

010-8693-6] A
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10.

.1.1.
12.
. 13.
14.
15.
16.

~ Delhi, India. [ISBN 978-81-7387-108-5).

1Z.

18.
Handling of Fruit and Vegetables® (2 ed.), The AVI Publishing Company Inc., USA. [ISBN 0-87055~402-6].

" Gaikwad, K K. and Singr*}-. S. (2025}.-"Novel Packaging Systens far Fruiis_ and Vegetables” (18 ed.) Apple Acadamic Press Inc.” "

USA. [ISBN 978-1003415701] ) Aoy ; . R 4
Gould, W.A. [1'§92)._"Ter_1'"|ata Production, Processing and Technology” (3= ed,),.GTl'Pgbricat_icﬂS'In'c., USA. [1S8N 0-G3 027-18-3],

“Hara,'Y. (2001). “Green Tea: Health Benefits and Applications’, Marcel Dekker, Inc.; New York, USA. [ISEN 0-8247-0470-3].

Harbawy, ME. and Lipton, D.AB. (1997). *Tea Chemistry: Critical Review". Plant- Sciences, 16(5): _455—485!. {doi.
10.1080/07352689709701 956]. . . '

Hui; Y.H. and Evranuz, E.O. (2016). “Handbook of Vegetable Preservation and Processing” (2 ed.). CRC Press, USA. [ISBN
978-1-4822-1229-7): : o o ) . L J %

Lal, G., Siddappa, G.S. and Tandon, G.L. (1960). “Preservation of Fruits and Vegetables". Indian Council of Agricultural Research,”
India. [ISBN 978-81-7164-090-4]. ' - Z

Nelson, P. and Tressler, D.K. (1980). “Fruit and Vegetable Juice Processing Technology” (39 ed.), The AV Publishing Company
Inc., USA. [ISBN 978-0-87055-362-2]. ; ' ) :
Nsanzabera, F., Ndiwayezu, B., Irakoze, E., Mwiseneza, A., Mubashankwaya, |, Manishimwe, A., Nsengiyumva, J.B. and
Nkurikiyimana, F. (2024). “Biochemistry of Tea Leaves and Tea Processing Technology”. Univ. J. Agric. Res. 12(5): 615-628.
[doi: 10.13189/ujar.2024.12050]. : ¢ i il | : _

Parthasarathy, V.A.,, Chempakam, B. and Zachariah, T.J. (2008). “Chemistry of Spices”. CAB International, UK. [ISBN 978-1-
84593-405-7). s A

Paudel, S. and Sherma, G, (2023). “Technology of -Food Prbducis_ = Il Fruits and Vegetables, Tea, Coffee and Spices,
Confectionery” (15 ed.), Samudayik Prakashan Pvt. Lid., Itahari, Sunsari, Nepal. [ISBN 987-9937-1-3924-3). _

Rahman, M.S. (2007). “Handbook of Food Preservation” (21 ed.), CRC Press Taylor and Francis Group, USA. [ISBN 1-57444-
606-1]. ' - ' :

Ranganna, S. (1986). “Handbook of Analysis and Quality Contro! for Fruit and Vegetables Products” (2 ed.), Tata McGraw-Hill |
Publishing, India. [ISBN 978-0-07-451851-9). '
Salunkhe, D.K. (1974). “Storage, Processing, and Nutritional Quality of Fruits and Vegetables”. CRC Press, Inc., Ohio, USA.
[ISBN 0-87819-125-9]. .__. ' : i
Verma, L.R. and Joshi, V.K. (2000). “Postharvest Technology of Fruits and Vegetables (Vol. 1)". Indus Publishing Company, New

Walter, R.H. (1991). “The Chemistry and Technology of Pectin”. Academic Press Limited, London, UK. [ISBN b-12-?338?0-5].'
Wills, RB.H., Lee, T.H., Gram, D., McGlasson, W.B. and Hall, E.G. (1982). “Postharvest: An Introduction to the Physiology and
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J Course Fruits and Vegetab!es Tea, Coffee and Sp;ces " "Course Code: BFT 3518 Credit Hour: 1.
Semester: VI 5 * - Teaching hours: 64 .. e CFull Marks: 25

. Nature of Course. Practical : e ok Bk {(Lab: 4 h pér sess:on)

List of practical for lahoratory session

dp o Thal e

© o N @

Extraction, estimation, characterization and grading of péctin from citrus fruits and apple.
Determination of lycopene, chlorophyll (total, chi a and chl.'b_) in fruits and vegetables.
Preparation. of fruit juice concentrates and méasurement of non- -enzymalic browning. .

* Clarification of juices using enzymes and chemicals (bentonite and tannm gelatin).

Preparation of squash, nectar, cordials and RTS,
Preparation of tomato keichup, preserves and candied fruit.

. :Preparation. preservation and quality analyses of fruit and vegetable juices.-

Determination of volatile oil, oleoresin and pungency of spices.
Preparation and quality evaluation of tea and coffee.
Determination of theaflavin (TF) and thearublgm (TR), tannms caffein, total phenolics, total f'avono:ds antioxidant activity

in tea, coffee and spices.

Unit wise marks dlstrlbutlon for the final exam

Unit  Title oy - ' ' T Total (%)
1 Introduction to fruits and vegetables and their postharvest physiology 5
2 Maturity, harvesting, postharvest handling and treatments of fruits and =~ 15
vegetables, fresh produce storage and fruit ripening
3 Fruit juice production ' _ wonidl]
4 Novel packaging systems for fruits and vegetables 10
5 Preserves, candied and crystallized fruits 5
6 Pectin manufacture g
7 Tomato products ' ' S
'8 Chutneys, sauces and piékles ' o8
9 Vinegar 5
10 Fruits and vegetables by-products w15
11 Coffee technology | R\
g L Tea technology - '
13 Spices technology -~ . ; ¥ - . 90

Total = 100%




"o l Semester; VI

| Nature of Course: Theory

| Coufse:_BjoéhemicaiEnging_erjng_-]!u_' A Siae B COL:rg_é_Caie:BFT 352 (&) : Credit Hotri

Téaching hours:32 . . - FuHMark:s':'S{J -

{2 lecture hours per week) .

Course description and objéc'tives_

" Biochemical Engineering - Ilis an advanced course that builds'uporf'the fourtdatior
| this course focuses on detailet fermenter design and scale-ug, Inst
downstream processing for cells, metabolites

engineering.

- Coufse detail

L

nal knowledgé gained in Biochemical Enginegring -
rumentation and process control, Media formulation and stefilization -
, and enzymes, basics of enzyme engineering, as well as essentials of water and effluent

Unit | Content Detail§ of coritent Teaching
_ - hours
1 | Scale-up of *. Physical and biolagical concept of scale-up. 3
Fermenter * Scale-up on various bases (on equal power per unit volume of
liquid, volumetric oxygen transfer coefficient, quuid mixing time,
impeller tip speed).
2 - |Effluent Treatment * Type of wastes. 9
and Management »  Factors and parameters measuring the strength of water pollution
(DO, BOD, COD, TOC, etc.). g
= Factors affecting the Dissolved oxygen concentration in water
body. - :
» Wastewater characteristics (physical, chemical and biological),
disposal of wastes and effluents (steps and process).
* Fundamentals of biological waste treatment processes (aerobic,
anaerobic), unit operations of each treatment process.
« Activated sludge process, trickling filter process, lagoon, rotating
disc (conventional and modification).
e Factors affecting the efficiency of biological treatment process.
 Sludge volume index and its importance.
'-_ Nitrification and denitrification process.
: , «  Sludge treatment process and steps. _
3 |Microbial Cultivation | « Growth curve in batch and continuous culture. 6
Sy_stem -+ Kinetics of batch cultivation system.
' * Kinetics of continuous cultivat_ion system (chemostat).
» - Kinetics of feedback cultivation system.
* Kinetics of fed-batch cultivation system.
«  Comparison of each system based on the productivity.
e Effect of dilution rate on steady state biomass and residual limiting |
substrate concentration,
« Effect of initial limiting substrate concentration on wash-out point.
4 llnstrumentationand | « [ntroduction. 4
Erocesst {';‘lcntrol i * Instrumentation of bio-processes or fermentation - process
v srmamaion variables and sensors; ;
l « Control of bioprocesses, including pH, temperature, dissolved
oxygen (DO), respiratory quotient (RQ), pH Stat, DO Stat.
- ,l | * Advanced control of bioprocesses or fermentation including
[_ | application of artificial intelligence (Al) technology.
Continued ....
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: Introduction. T S, T o SH B £4 g e
'Sohd state and submerged stated fermen*ahon. ' fe o, e

. ..

| and Purification of

| Productron Recovery r
| Microbial Products

| : _J'- o -Steps in downstream processing. y
r i J . Stages in the recovery of product from a harvested broth.
’ s - | o Reccwary of particulates (cells and solid partm!es} foany sepafauon

- filtration, centrifugdtion, sedimentation, emerging tect inologies.
« Cell disruption: physical, rnechamcal, chemical and bi c!ogr,al
methods. .
«  Primary isolation: extraction (liquid- JiqLud twg phase aqueous and
SCF extraction) and sorption. -
* - Precipitation (kinetics of preupltate formation), membrane
separation. _ _ -
e Sophisticated techniques {chromatography, fixed-bed adsorption).
L » Enzyme production, isolation and purification techniques.
6 Enzyme - = Definition, principles, techniqueé and Emportanbe g
Immobilization and * Carrier material (types and characteristics) and its presentment
Enzyme Engineering ~ | before immobilization.
* Kinetics of immobilized enzyme system, conflguratlon of
immobilized enzyme system.
*  Application of immobilized systems.
* Enzyme engineering: definition, advantages, techniques and steps.
7 | Genetic Engineering « Fundamentals of genetic engineering. ' 3
* Genetic modificatigr_] techniques.
* Genetic editing, genome sequencing, and bio-informatics.
* Agricultural biotechnology: developing GMOs and improving
agriculture practices.
¢ Environmental bmtechno!ogy utilizing genetic engineering for waste -
management and pollution control,
« Application of genetic engineering for the production of
enzymes, biofuels and other industrial products.
' Total 32
Reference materials
1. Aiba, S., Humphrey, A.E. and Millis, N F. (1973). “Biochemical Eng:neenng (2rd ed.), Acadermc Press Inc., USA. [tSBN 9?8 0-
12 044250 -6).
2. Bailey, J.E. and Ollis, D.F. (2010). ¢ B:ochemlca! Eng:neermg Fundamentals (200 ed} Tata McGraw-Hill Publishing Company
Limited, India. [ISBN 978-0-07- -070123-7].
3. Geankoplis, C.J: (2003). Transport Processes and Separation Process Principles (Includes Unit Operations}’ (4 ed.), Prentice
. Hall, USA. [ISBN 978-0-13-101367- -4]. _ S
_ 4. Katoh, S., Horiuchi, J. and Yoshida, F. {2005) “Biochemical Engineering: A Textbook for Engineers, Chemxsls and Biologists”,
(27 Completely Revised and Enlarged ed.), Wiley-VCH Verlag GmbH & Co. KGaA, Germany. [ISBN 978-3-527-31318- -7].
5. Shuler, M.L. and Kargi, F. (2008). “Bioprocess Engineering: Basic Concepts (274 ed.), Eastern Economy Edition, Prentice-Hall
of India Pvt. Ltd., India. [ISBN 978-81-203-3547- -0]. i
6. Stanbury, P.F., Whitaker, A.'and Hall, S.J. (2003). “Principles of Fermentation Techno logy” (21 ed.), Elsevier, a division of Reed

Elsevier India anate Limited, India. [ISBN 978-0-08- 056501-6).
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Course
i Semest

Blochemrca Eagﬁgering-._ﬂ'_f F e T CourseCode BFT 352(3} S %Chre_d—it"T-'ia_aF‘;_'T—_i
et - - Cla SR LS . Teachinghours: 64~ =i . .. FullMarks:25 _ {hE

TR

| Nature of Course: Practical _ L e {Lab: 4 h per session)

- List of practical for laboratory session

Measure'neqfo‘diéso[ved oxygeﬁ' conceniréﬁon (DO) by azide modification method.

2. Measurement and comparison of dissolved oxygen concentration (do) by Wrinkler's iodometric and azide rnc-d!-;zca‘.isn
method. - - :
3. Measurement of cfiemical oxygen demand (COD) of an e‘fernI 7
4. Measurement of 5-day biological oxygen demand (BODs) of an effluent
5 Preparahon of immobilized enzyme/cell beads using yeast sodrum algmate and ca-crum chloride.
6. Preparation of immobilized enzyme/cell in gel lattice.
7. Study on the kinetic of immobilized enzyme. : g
8. Study on the effect of the dilution rate on the steady state residual limiting substrate concentration and biomass concentration
‘9. ‘Scale-up of a fermenter from lab scale to pilot scale or pilot scale to industrial scale — data’ calculations (on various basis)
10. Extraction of DNA from microbial cells.
11. Study on the disintegration of cell
12. Measurement of volumetric oxygen transfer coefficient (K.a).
Unit wise marks distribution for the final exam . .
Unit -~ Title ' Total (%)
1 Scale-up in fermentation ==l 10
2 Effluent treatment and management ' 30
3 Microbial cultivation system . 20 ) —
4 Instrumentation and process control in fermentation 10
5 Production, recovery and purification of microbial products e,
6 -Enzyme immobilization and enzyme engineering 10
/ Genetic engineering 10

Total 100%

A S




] ?'Cou.rse:'Fbo:'i Séfety and Security . TR B Cdursn:_t;ode:EF_'T_35-3_{:“«_J"M " Credit Hour: 2 - i
.. | Sémestervt - K - s R ) ' Teaching I'Fburs:_.}Z e Full Marks:50 - . |
. | Nature of Course: Theory E S _(2lecture hours per week) . : ,

Course descrigtion and objectives ; x
This course explores key principles of food safety and security, focusing on risk assessment. hazard confro!, foodborne ifinesses, regulatory
frameworks, and sustainability in food systems. Students will examine food contamination sources, microbiclogical risks, and emerging
challenges in ensuring safe and secure food supply chains. Special attention wjll be given to antimisrobial resistance (AMR), studying its
impact on-food production, public health, and global food security. The course integrates shientific, technolagical, and policy aspects of
.. food safety while emphasizing preventive strategies, sustainable solutions, and international food regulations. :

Course detail
[ _Unit" | Content | Details of content - \ i Teaching
= _ ) ¥ hours

1. |Introduction - _ * _Introduction to food safety in agri-food chain. 2

« Farm to fork food safety governance.

2 |Physical Hazards « Nature and source of physical hazards. 2
Related to Food | » Detection and elimination system of physical hazards. )
Safety

3 |Chemical Aspects of | « Basic principles about human toxicology. ' : A R
Food Safety « Food sensitivities (including allergens). '

« Food intoxications.
e Food additives. :
: * Residues (veterinary drug, crop protection agents (e.g. pesticides),
o] _ disinfectants, migration from food contact surface, glel). T

4 | Microbiological * Zoonosis, zoonotic agents and food borne outbreaks. ; 8
Aspects of Food * Food borne pathogens (bacteria causing food infections and
Safety bacteria causing intoxication). :

' * Food borne viruses and parasites.
* Natural toxins (marine histamine, biogenic amines),
« Antimicrobial resistance (AMR): definition and significance of AMR,

MDR, XDR and PDR; Drivers, trends, and mechanism of AMR;

_ : Pathways of AMR bacteria in food chain; Detection of food-borne AMR.
"5 [Risk Analysis in_ * Definition, . ' d e
_ SReflaPolr-‘l to F:;Od * Risk analysis framework. o -
; .a ot éur o « Chemical risk assessment in foods with exerciselexamples:

- Hazard identification, hazard characterization, exposure e
assessment, risk characterization (comparison with guidance value,
margin of exposure approach, virtual safe dose approach). .

 Microbial risk assessment (qualitative, semi-quantitative and
quantitative) in foods with exercise/ examples: :

- Hazard identification, hazard characteri_zalion (dose response
relationship), exposure assessment (modelling production-to-
consumption pathway), risk characterization.

» Food safety objective and its practical consideration.
6  |Risk Management  Risk communication. '
}7 and Communication * Risk management and mitigation strategies.
7 Food Security | * Introduction and pillars of food security.
[ Interrelationship between foogafety and food security, role of

food safety in food secur ' '.
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Reference materials - . b : - : Al = A
. 1.. FAO and WHO (2021). “Microbiclogical Risk Assessment- Guidance for Foad”. h-’:i'c.rob.‘:;!r:.jrcai Risk ASsessment Series No. 36.

Rome. [doi: 10.4060/ch5006en).. . ) 2 . :
ljabadeniyi, O. A. and Olagunju, 0. F. (2023). “Food Safety and Toxicology: Present and Future Perspectives” Walter de Gruyter

2
: ' _GmbH & Co KG. Berlin. {ISBN 978-3- 11—074_834;5} b . el & :
3. Kuddijs: M. - Ashraf, S.. A., Rahman, P. (2024). "Foéd Safety: Contaminants and Risk Assessment”. CRE Press. [ISBN
9781032368092) - ' . _
: 4. Schmidt, RH. and Rodrick, G.E. (2003). "Food'ISafety Handbook”. John Wiley & Sons. Inc., New Jersey. [1SBN 0-471-21064-1)
5 Tehnént, D.R. (1997). “Food Chemical Risk Analysis, Blackie Academic & Professignal". London. [ISBN 0412723107).
- 6. WHO (2621}. “WHO Human Health Risk Assess_ri;.ent Toolkit: Chemical Hazards” (2 ed.), IPCS Harmonization Project
Document No. 8. [ISBN 978-92-4-003573-7].
« . Further suggested reading materials : : i dly
1. Bemrah, N, Sanaa, M., Cassin, M.H., Griffith, M.W. and Cerf, O. (1998). Quantitative risk assessment pfhumah listeriosis from
- consumption of soft cheese made from:raw milk. Prev. Vet Med., 37, 129-145, ' : L
2. Buchanan, R.L,, Smith, J.L. and Long, W. (2000). Microbial risk assessment: dose-response relation and risk characterization.
Int. J. Food Microbiol., 58, 159-172. B _ : ; :
3. Zwietering, M. (2005). Practical considerations on food safety objectives. Food 'Confroi’, 16, 817-823.
4. Adams, M.A. and Moss, M.0. (2008). "Food Microbiology” (3rd ed.). Cambridge, UK: Royal Society of Chemistry.
5. Peng, W. and Berry, EM. (2019). The concept of food security. In: "Encyclopedia of Food Security and Sustainability” (P, Ferranti,
E.M. Berry and J.R. Anderson, Eds.), Vol. 2, pp. 1-7. Elsevier. [doi:10.1016!59?8-008-100596-5,22314-7]
6. Unnevehr, L. (Ed.). (2003). "Food Safety in Food Security and Food Trade” (Vol. 10, p. 38). Washington, DC: International Food .
- Policy Research Institute. Available at https:/fcore.ac.uk/download/pdf/6288817.pdf. ; i
Unit wise marks distribution for the final exam R
Unit Title : . Total (%)
f 1 - Introduction ' 5
2 Physical Hazards Related to Food Safety 5
3 Chemical Aspects of Food Safety. 25
4 * Microbiological Aspects of Food Safety T 98
5 Risk Analysis in Relation to Food Safety Hazards 30
6 Risk Management and Communication _ 5
/ Food Security - = - of

Total  100% Y.
—— /\{_,




!. Cédrs‘e;f_Cdnfm_ecticn‘ery and Snack Foods g Course Code: BFT 354 (A) . - -.II-_‘(':'r—egI‘{fi-Eﬁr: B o
i'Semesfer: M. Nt - et el Teaching hours: 32 ' FuHMarRs:EUI-

| Nature of Course: Theory i 4 {2 lecture hours per week) R

Course-description and objectives

This course explores thé science, technology, andrinnovation behind confectionery and snack food production. K covers the processing
techniques, ‘ingredient functionality, and quality attributes essential for crealing successful products. Students will delve into the
fundamentals of formulation, texture profiling, sensory evaluation, and packaging designs for a diverse array of confectionery items and
snack foods, including chocolates, candies, baked goods, chips (crisps), biscuits, noodies, -pasta (e.g., spaghetti, macaroni), and extruged

snacks. The course also emphasizes sustainabilityin ingredient selection, waste valorization, and the role of emerging technologies in

product development.  * - -
Course detail ' _

Unit | Content _ Details of content L H : X ] Teaching 1
' : ; e hours
1 lntrodu;tion-to . | » Definition, classification, and scope of confectionery industry. 1

Confectionery * Overview of sugar and sugar substitutes. '
Technology
2 |Ingredientsin * Sugar, glucose syrup, invert sugar, milk solids, fats, emulsifiers, 2
Confectionery . cocoa products, efc. 3
200 * Hydrocolloids, flavoring agents, and colorants. _
3 |Sugar Confectionery . | o - Processing of hard-boiled candies, toffees, fudges, and jellies. "yl
' * Batch vs. continuous processing. :

4 |Chocolate | = Cocoa processing, chocolate manufacture (milk, white, and dark 3

Technology chocolates). :
* Tempeting, molding, and enrobing techniques.
= Compound coatings and filled chocolates.
» Defects in chocolates.

5 - | Specialty and Novel * | o Chewing gum, aerated confections, lozenges, nutraceutical 2
Confections candies. ' '

: * Sugar-free and fortified confectionery.

6 Engingering Aspects «  Overview: - ' 4, B
of Confectionery - Raw material handling and preparation. ; :
-Technology - Heat and mass transfer operations.

- Mixing and homogenization.
- Molding and forming technologies.
- Crystallization control.
- Coating and enrobing.
- Packaging engineering.
. - Process control and automation.

7 | Quality Control and - * Physical, chemical, microbiological, and sensory evaluation. ' 2
Packaging . - Packaging materials and methods for confectionery.

N o Shelf-life assessment. :

8 ' | Hygiene and | * GMP, GHP, HACCP in confectionery. _ ' 1
Regulatory Aspects, | « FSSAI regulations and labeling.

Standards for * Standards for confectionery products.
Confectionery
Products
9 |Introduction Snacks  Definition and classification of snacks: traditional vs. modern. 1 [
s Nutritional considerations.
. * Market trends and consumer preferences. - {
10 | Raw Materials in o Cereal-based: rice, wheat, cqrn, millats.
Snacks « Legumes and pulses. :
+ Oil and fat types. %
. Additives: spices, flavors, Sawlsifme ea\ﬁing agents. 2
i 3
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= |Key.Unrt Operations | «* Mixing and blending: . _ - SNE
|Processing - . - .'{ ", . Dryandwetmixing of flours, stafches ois; and sezs’Jn'“gc T

 Technologies - |- “Useof ribbon blenders, paddie mixers, and planstary mixers, . -, | .
' - ; « Extrusion: - 7 ; | o2’
- Thermoplastic extrusion for puffed snacirs aﬂd paliets _ e L e
3 - == Twin-screw and bmule -screw extruders: femperature prafllc scrnw l e :
. . configuration, die design. : ST N : |

- Cold vs. hot extrusion. : ; ' |
- Expanded snacks.
5 - Mechanical energy to thermal energy conversion., -
=5 Frying: : :
3 - Deep fal frying: heat and mass transfer during frying.
- Fryer design: batch vs continuous, oil turnover rate, energy
efficiency.
" - Control of moisture content, oil uptake and acrylamide formation.
- Deep frying, vacuum frying, hot-air frying; Oil uptake and control.
« Baking and roasting:
- Principles of baking; use in crackers, b:scu:ts proteln bars.
- Convection and radiation heating methods.
- Oven design paramefers: airflow, belt type, temperature control,
- Energy optimization in baking operations.
e Drying:
- Hotair drying, microwave-assisted drying for moisture reduction.
- Dryer types: tray, conveyor, rotary, and fluidized bed.
- Moisture diffusion kinetics and shrinkage behavior.
« Coating and seasoning:
- Drum seasoning, spray coating methods.
- Uniform distribution of flavors and reduction of fines.

===t - Adhesion mechanisms and liquid-solid mixing. _ _; e
- Roasting and puffing (traditional and mechanical).
12 |Traditional Snacks » Preparation methods for: namkeen, sev, bhujia, cheese balls, papad 1
: ; | banana chips.
13 [Modern Snack « Ready-to-eat (RTE) and Ready-to-cook (RTC) snacks. £
Development » Fortified and functional snacks.
: o « Gluten-free and high-protein snacks. _ ,
14 | Quality Control and e Physical, chemical, and sensory analysis. - : 1
Packaging : » Shelf-life evaluation.

»  Packaging materials and technologies.
'« _Labeling requirements.

15 |Equipment Design . Design considerations based on product rheology, particle size, B
and Selection and throughput. g '

Total| 32

- Reference materials -

Confectionery Technology

1. Bashir, K., Jan, K., Jan, S. and Habib, M (2023). “Bakery and Confectionery Technology". NIPA Publ:caucns India. [ISBN'
978-93-94490-51-2),

2. Hartel, RW., von Elbe, J.H. and Hofberger, R. (2018). “Confectionery Science and Technology'. Springer, Switzerland. [ISBN
- 978-3-319- 61742 8].

3. NIIR Board. (2010). “Modern Technology of Food Processing and Agro Based Industries”. National Institute of Industrial
Research, New Delhi, India. [ISBN 978-81-7833-073-0].

Snack Food Processing
4. Matz, S.A. (2012). “Snack Food Technology” (2 ed.), S

 g778.9) |




5.- Serna-Saldivar, 5.0. (Ed.) (2022): *Snack Foods.'-'Processjhg, Inno-vétion, ad NL.'r.._wr:'o:‘.lai Aspects’. CRC Press, Boca Raton
_USA. [ISBN 978-0-367-65351-4), SRt e S ot e e : sy e )

5 Fo_oq"Engineerfhg and Unit Op_eraﬁons_ : ! ; '

_- 6. - Rizvi; S.SH.{2024). “Food Engineering Principles and Practices: A One-Semester Coursc—_; Springer: Switzertand. [ISBN
978-3-031-34123-6]. s : - et .

- 7. Sepulveda Torre, L., Kannan, P. and Haghi, AK. (2024). “Engineering Principles for
Realization”. CRC Press, Boca Raton, USA. [ISBN 978-1-032-46360-2).

* Quality.Control and Safety

L

8. - Vasconcellos, J. and Silva, M. (2021 ). “Food Quality Assurance and Safety”, Springer, Switzerland. (ISBN 978-3-030-65843-4].

Food Processing Technology and Preduct




[ Course: Confectionery and Snack Foods =~~~ " -~ Course Code: BFT 354 8 T
Semester: VI - ' : Cw - Teaching hours: 64
| Nature of Course: Practical - R i {Lab 21 h per sessron}

Credit Hour: 1~ ___,
FullMarks: 25 -

List of practical for laboratory session

oH O em e B B

- D o

Preﬁaration of sugar-based candies (boiled, toffee, caramel). i
Chocolate tempering and molding. |
Preparation of jelly, fondant, marshmallows. - L
Use of sugar substitutes in confectionery. )
Product formulation and sensory analysis.
Packaging and shelf-life study
Preparation of traditional snacks. = -
Oil uptake studies in fried snacks and extruded snacks.

Extrusion of puffed snacks using lab extruder. '

Shelf-life and packaging frials.

Unit wise marks distribution for the final exam

Unit - Title i _ _ -~ Total (%)
1 Introduction to confectionery technology ; 0
2 Ingredients in confectionery . 5
3 Sugar confectionery ; 1
4  Chocolate technology- 10
5  Specialty and novel confections _ e O
6  Engineering aspects of confectionery technology 10
7 Quality control and packaging
8 Hyglene and regulatory aspects, standards for confecnonery products
9 Introduction snacks
10 Raw materials in snacks :
11 Key unit operations processing techn_o_logieé i 20
12 Traditional snacks L
13 Modern snack development i . _ Ty =
14 Quality control and packaging o Ak 5

—
e

Equipment design and selection S Lo B




*' [Course: Dairy Technology <1l -~ -. ... - . -~ - . .  CourseCode: BFT 355(A) .- CreditHour: 2 -
| Semester: Vi ' . ' s e ® Teaching hours: 32 ° - Full Marks: 50
" Nature of Course: Theoy - -~ = = 7 © (2lecture hours per week)

Course description and objectives

Dalry Technology-ll delves into the engineermg and technofog'cai aspects of dai ry process ng, o:usmﬁ on milk producl technology, piam
organization, sanitation, hygiene, and plant layouts. Students will explore the design and arrangement of dairy processing plants, eptimizing
workflow and efficiency in production. The course covers processing Jechniques for various dairy products, including cheese, yogurt, butter,
and fermented dairy products. Additionally, students will study dairy plant maragement, sanitation and hygiene regulations, and quality
control methods to ensure safe and efficient production.” - : '

-t Course detail
Unit | Content . Details of content 6oL : " Teaching
& ' = : : hours
1 | Market Milk - » Pasteurized, sterilized, ESL and UHT milk: mtroduchon manufacture 2
" ' ' shelf life, flavor, nutritive value. '
2 | Concentrated Milk + Evaporated milk: description, manufacture, heal stabzhty creaming, 2
age thickening and gelation. :
» Sweetened condensed milk: description, manufacture chemical
deterioration, lactose crystals, microbial spoilage. _
3 Mj[k. Powde.r : « Introduction, drum- and spray drying, production of different types 3
' of milk powders, instant m|Ik powder production, reconsmuted
products.
4 |Cream ' ¢ Introduction, types, manufacturing détails, formation and stability. ' 2
5 |Butter | « [ntroduction, classffication, theory of churning, manufacture, 3
butterfat crystallization, structure, defects, causes and prevention,
quality control and analysis. .
; " 6 Ghée o Description, manufacture, comparison of different methods, 2
: defects and prevention. _ :
';r Eermented Milk « Introduction, cléssifit:ation production of yoghurt and dahi, starter 2
technology, kefir, koumiss, probmtlc and prebiotic, nutritional
aspects.
Bl Cﬁeese : » Principle of cheesetﬁaking, ci'assificati_on, composition, varieties 3
g ; found in Nepal, manufacturing process of hard and soft varieties,
cheese milk, additives to cheese milk, curd treatment, cheese
- ripening, cheese faults and prevention, processed cheese.
9 lce cream . ‘Introduction, claésiﬁcation. compdsition, role of various 3
' ‘components, formulation and mix calculation, manufacture,
; physical structure, overrun, defects and control.
10 ijairy By-product ' « Introduction, byproduct recovery and utilization (buttermilk, whey). ' 2
. Utilization _
195 5 Dai}y Pl.ant Sanitation | ¢ Sanitation of dairy plants and handling equipment, common . 3
= washing detergents and sanitizers, cleaning and sanitizing
~ procedures, COP- and CIP system.
y 12 Dairy Plant = Elements, process selection, product design, plant layout, plant , 4
' Management and _ organization, dairy effluent fgesatment methods. i
Effluent Treatment : % q‘( _
. Lh s \
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Feferéncg'm'ateria'is
1. " Atherton, H. V., Newtander, A (2021} hom[s ry and Tesiing of Da ry Produr* CBS Dubhshﬂm irSBN 9;8 9390158553]
2. Bylund, G.{2003). “Dairy PmCtassmg Handooc-k {2 ed.). Tetra Pak Pracessing Systems AB. Sweden
‘3. De, S.K. (1991). "Outlihes of Dairy Technology”. Oxford University Press. India. [ISBN 378-0-19-561194-6
4

Fox, P.F., Guinee, T. P., Cogan T. M., McSwneney P. L. H.(2015). "‘Fundaments of Cheese Science” {2"'-‘ ed.). Springer. [ISBN
978-1485976818].

Goff, H. D., Hartel, R. W. (2013). “lce Cream” (7% ed.). Springer. [FS_BN 978-1461480954), Shukla, P.M. and Goy_al, B.C. (2012).

3 *Dairy Science and Technology". Kéiyani Publishers, Ludhiana, India. [ISBN $78-93-272-2567-5].

6. . Harper, W. J., Hall, C. W. (1976). Dawy Technology and Engineering”. Avi Pubiishing Co Inc. [ISEN 978-0870551987].
7 Huppertz T. (2025). "Dairy Science and Techroiogy (3¢ed). CRC Press Boca Raton. [ISBN 9781003271 765).

8. Sangwan K. P. 8. (2008). Technology of Dairy Plant Operations”. Agrobios. India. [ISBN 978- 817?543315]

9.. Spreer, E. (2018). “Milk and Dairy Product Technology”. Taylor & Francis. [ISBN 978- 1138385931]

10.- Tamime, A. Y., Robindon, -R. K. (2007). 'Yoghurt Smence and Technoicgy (3w ed] Woodhead Publishing. [ISBN 978-
§ 1845692131]

11. Walstra, P., Wouters, J.T.M. and Geurts, T.J. (2005} “Da:ry Scnence and Technology (2 ed.), CRC Press, Boca Raton, Fiorida,
USA. [iSBN 978-0-8247-2763-5]; o
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CreditHour 1

rCourse Dazry Technology lf
[ Semester:VI. . . i
'} Nature of Course Practncal

_Course Code BFT 355 IB)
Teaching hours: 64
(Lab: 4 h per session)

. Full Marks: 25 -

i PR
® '

List of practical for [ai.aora_nory'ses‘sion '

e I O N

Preparation of ice cream and evaluation of its quality.
Preparation of butter from sweet and nper\ed cream.

Preparation of ghee. )

Preparation of yoghrt.

Preparation of sweets such as rasbari, lalmohan, and kalakand.
Preparation of condensed milk using vacuum evaporator.
Preparation of paneer. - ;
Preparation of cheese and evaluation of its quality.

Field visit to nearby cheese factory.

Unit wise marks distribution for the final exam

Unit Title Total (%)

1: Market milk = ._ 10
o Concentrated milk i 5
3 Milk powder _ . DA 10
4 Cream i : §
5 Butter 10
6 Ghee E T 5
7 Fermented milk - 10
8 Cheese ; ' y 10
g Ice cream ; ' 10
10 Dairy by-product utilization 5
11 Dairy plant sanitation 3 10
12 Dairy plant management and effluent freatment 10

Total  100% /!
\




+ Course: Meat Technalogy - Il

' ‘ Semestér: VI ;
’ [ Nature.of Course: Theary

“Course Coge: BFT 356 (A)
‘Teaching hours: 32 .
(2 lecture hours per week)

Co’u,rée description and objectives "

Meat Téchnoi&gy-lf focuses on advanced processing and manufacturing techniques used in meat and poultry

i CreditHour 2 - |
" _Full.Marks: 50

industries. The course

covers the production of value-added meal products, including sausages, cured meats, canned meats, and dried meats. Additionaliy,
students will study egg-production technologies and various egg-based products. The course further explares fish processing, fish-basad

products, packaging methodologies, and distribution strategies essential for maintaining product quality and safety in the food supply chiain.
Course detail ' ' | o=l '
Unit |Content Details of content | Teaching ’
' {  hours
1 Meat Products and « Raw meats suitable fqr preparing processed meats, [1h] g
| their Processing e Curing and cured meats: ' [6 ]
- Consid'erations in curing meat products.
- Ingredients in meat curing.
- Safety aspects of nitrite.
- Cured meat color. _ _
- Curing methods. - - ' ' - .
e Meat extracts [1h]
2 | Smoking, Smoked, * Purpose and methods of smoking. [1h] 7
;:'g d?:?tsmeat « Composition and production of smoke. (1 h]
- === | « Deposition of smoke and safety concerns of smoke, [1h] icaa
» Smoked and dry whole meat products, bacon and animal fats. [2h]
e Dried meats and intermediate moisture meats. [2h]
3 | Canned Meat and e Raw material preparation, pre_-cénning treatments, packing 2
Fish Products ~ methods, thermal processing, packaging, and quality control.
4 |Sausages |« Sausage classification. ) 7
» Non-meat ingredients (additives, spices, hydrocolloids) for meat
processing. [0.5h]
* Mincing, emulsifying, mixing, and filling, methods and equipment,
st S _ [1h]
* 'Technology of emulsion-type cooked sausage (theory of emulsion
dev_elopment}. [2h]
= Technology of ground and formed meat, shelf-stable meat products.
: [2h] -
. Casings for meat products. [1h]
-5 Egg and Fish * Principles involved in preparation of egg powder and other egg- 4 }
Processing and products. (1h]
| Preservation » Packing of egg and egg products. [1h] ‘J'
-e ' Fishery resources, marine and freshwater fishes, processing, -
‘preservation, grading, standards and quality control, meat product é
certification and'labeling. [2h )
6 By.-_products = Production, classification, nutritive value, processing and utilization | s S
; Utilization : 4__{2 N & . il
7 |Meat Processing * Quality criteria, meat processi/ng operations and hygiene of meat i ; «2 c'.‘&‘(‘b:q
Facilities Design production and processing.{SH#f; GMP and CCP). [2h) | “*°° D
i VER 1y F | L ey
ARG Total 32

T /2
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Reference materials st

1. - Feiner, G, (2006} "Meat Products Hanq’&mok’: Practical Science and Technology”. CDC Press, Boca Raton, USA Lsaw G78-1-
.. 84569-050-2}, h i . .
2.+ Kerry, J.P., Kerry, J.F. and Ledward, D. U:ds) 2002) ‘Meat Prf:ceséﬁ@ !m;J-jcu-'éng O:,.-alit_y”. 'v"J-"sthe?FG‘ Publishing, UK [ISBN
T . 0978-1-85573-583-5]. y : ' ' P :
- 3. Lawrie, RA. (1991). “Meal Science®. Pergamon Press, UK. [ISBN 978-0- 08-040824-8. -
4. Ockerman, HW. and Hansen, C. L. (2000). “Animal By Product Processing and Utilization”. Technomic Publishing Company
[JSA. [ISBN 978-1-56676-777-3).
' 5. Pearson,AAM. and Tauber, F.W. (1984). “Processed Meats”. AVI Pubhshmc Comwa“y USA . [ISBN 9?8 0-87035-461-2].
= 6: Stadelman, W.J., Newkirk, D. and Newby, L.(2017). * Eag Science and Technology”, CRE Press: Boca Raton, USA. [ISBN 978-
1-56022-854-7].
Subba, D. (2001). “Practical Bock of Meat, Poultry and Fish Technoiogy RONAST, Lantpur Nepal,
Subba, D. (2001). Textbook of Meat Technology”. RONAST, Lalitpur, Nepal. : 3

Tarte R. (Ed.) (2009). “Ingredlents in Meat Products Properties, Functlonahty and Applications”. Sprmger USA. [ISBN 978 0-
387-71326-7).

10. Toldra, F. (2022). “Lawrie's Meat Scnence Wcodhead Publishing, UK. [iSBN 978-0-323-85408-5).

- -
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I Course:Meat Technology - lI -_
-| Semester Vi -4
[ Nature of Course Pracfica!

: C,ours'e Cods: BFT 356 (B)
. Teaching hours: 64
_ (Lab: 4h per session) " |

Credit Hour: 1

Full Marks: 25

Lrst of practical for laboratory session ~

e e S R

Praparahori of Sausage (cooked emulsion type sausage fresh gromd de*seusamI

Preparation of cured meats: ham and bacon

Determination of freshness of fish by subjective methad and lab tests.

Fish preservation by salting, smoking and drying.

Preparation of fish, meat and egg pickle.

Preparation of dehydrated and convenient egg products. -
Preparation of sausage casing-bone meal and meat meal.

Unit wise marks distribution for the final exam

Total (%)

Unit . Title : -
" Meat products and their processing 25
2 - Smoking, smoked, and dry meat products 20
4 Canned meat and fish products 10
4 Sausages 20
5 Egg and fish processing and preservation 15
6 By-products utilization _ 5
{ Meat processing facilities design ; 5
: ' - Total  100%
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Course: Fo_logl_ P_ackqging

| Seméster: Vil :
.| Nature of Course: Theory

" Course Code: BFT 401 (&)
Teaching hours: 32
(2 lecture houfs per week)

Food Packayging provides a comprehensive und
assessment, circular economy strategies, and re
including flexible, metal, glass, biodegradable packaging, closure designs. and sustainability considera
as sfart packaging, intelligent systems, edible coatings. additive migration -studies, nanotechnology. and active packaging will be
understood. Additionally, the course will cover packaging hierarchy, focusing on primary, secondar

= 'Caurse-descriptiop and objectives

packaging, highlighting thieir role in food preservation, distribution, and supply chain efficiency.

" CreditHour: 2. - |}
Full Marks: 50

erstanding of food packaging technalogy- covering materials, design principles, fife cycle -

gquldtory compliance, Sfudents will explore traditional and modern packaging

fions. Advanced technologies such

y, tertiary, quaternary, and transport " -

selutions,”

Course detail _
Unit | Content | Details of content . ' . i Teaching
. hours
1 |Introduction to Food Development of food package; packaging as a science and 2
Packaging and technology; objectives, principle and functions of packaging. [1h]
Packaging Hazards ‘Mechanical, physical, chemical, biological and microbiological
_ hazard. 2 [1h]
2 |Food Packaging Paper-based materials: paper, paper board, regenerated cellulose. 7
; Materials (Fabrication _ ; ' E [2h]
Process: and Plastics (conventional and novel materials).
Properties) ' g '
: Metal (aluminum and tinplate). .
Wood and textiles. : [3h]
A Bio-polymer and protective edible film (technology, principles and _
applications).
Glass (types, primary ingredients, manufacturing, and properties
_ relevant to food packaging) ; [2h]
3 | Food Package design Function-environment grid analysis. - [1h] - 7
(Retail and Export ibl : ; '
| Packaging) Flexi epa;kagmg systems: _ _ [2h]
: - - Plastic films
- Bags, pouches, wraps.
- Foil packaging.
- Textile and paper sacks _
Rigid and semi-rigid packaging systems: _ 2h] |
- Rigid containers (glass jars, PET bottles HDPE tubs). "o
- Molded plastic containers.
- Corrugated and solid fiberboard containers. .
- Folding cartons. .
- Set-up boxes.
- Liquid-tight paperboard containers. :
‘Composite and multi-layer packaging systems. [2h]
. - Laminates and multi-layer packaging
-. Tin and composite cans
Collapsible metal and squeezable plastic tubes
4 | Closures and Lids

Continued ...
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Sl Spee!ai Packag:ng o _"_ Shrinkable an'ﬂ stretchable pa‘c_Ragin.g._ g
+| lmﬁ‘thf’ds ol (e ‘Vacuum and gas packagmg ;
| ) [, o « Retortable packagmg [mtroduct;on prlnc1p1es propemes and ‘ P
| “technology only). SETa i S
R 6 Packaéihg’ % & ‘Innovation in food packagmg and packaging technology, asepﬂc -
- | Technolegy . packaging technology; active packaging technology.” - - [Zh] |- r
| (Technological | Modified and Controlled Atmospheric packaging {technology only}. 5
-Principles and _ ; [2 h] ] !
| Applications) 1 - ‘ : 2 ™ ' . b
|7 |Packaging Waterial « Criteria for the selection of packaging material and technologyfor: . [ -5 |
and Technology - Fresh fruits and vegetable. _ : l ‘ |
Requiretenia & - Minimally processed foods ) ;! : |
% * - Confectionery and bakery products. -
- Meat, fish and poultry products.
- Fats'and oils. g : - ?; o
- Milk and milk products. | i
- Aerated and extruded snacks. :
- Cereals and pulses.
- Tea, coffee and spices.
- Oily fried and dehydrated products.
- Carbonated beverages.
8 |Food Package - « Core labeling requirements, nutritional information, safety and 1
Labelling allergen information, claims and certifications, special labeling
.-4-  contexts (e.g., infant and medical foods). ' it
_9 Product-package | Migfatioﬁ;cormsion; scalping; toxicity; tainting. y 1
Compatibility '
10 |Packaging Standards | ¢ Packaging specification and quality control; packaging waste B
and Regulations management; evaluation of packaging performance.
Total 32

Reference materials

1.  ‘Ahvenaninen, R. (2003) “Novel Food Packaging Techniques”. Woodhead Publishing Lid., UK, [ESBN 978-1-85573-675-7).
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Arhalye, A:S. (1992). “Plastics in Packaging’. Tata McGraw-Hill Publishing Company Ltd., India. [ISBN 978-0-07-460014-6].

Biswas, D., Chakraborty, D. and Manna, A. (2025). "Food . Marketmg and Labe!hng A Practical Guide'. CRC Press [ISBN
9781 003473305} :

Chiellini, E. (2008). nwranmental!y Compatible Food Packaging”. Woodhead F‘ubllshlng Ltd., UK. [ISBN 878-1-84569- 194 3]
Hotchkiss, J.H. (1998), “Food and Packaging Interactions’. American Chemical Society, USA. [ISBN 978-0-8412-2122- 2]..

* Mathlouthi, M. (1994). “Food Packaging and Preservation’. Elsevier Applied Science Pubhshers UK. [ISBN 978-1-4615- 3112- 8‘_

Paine, F.A. and Paine, HY. (1983). “A Handbook of Food Packaging”. Leonard Hill, UK. [ISBN 878-0-215-83210-4].
Rijk, R. and Veraart, R. (2010). “Global Legislation for Food Packaging Materials". Wiley-VCH Verlag GmbH Germany. [ISBN -

'978-3-527-31912-1].

Risch, S.J. (2000). “Food Packaging: Testing Methods and Applications”. American Chemical Society, Washington D.C., USA
[ISBN 978-0-8412-3617-2], :
Robertson. G.L. (2016). “Food Daﬁkagmg Principles and Practice” (3¢ ed ). CRC Press, Boca Raton. USA [!SBN 878-1-4396-
6241-4]. :

U.S. Food and Drug Administration. (2013). "A Food j8beling Guide: CL dance for lnr‘u:,w up ter for Food Gafety and Applied
Nutrition, U.S. Department of Health and Humaggag e uns vy fda qovimed 3530 ; T Sy
< = L
-Willhoft, EM.A. (1993). "Aseptic Processing %\@\,& Particu'ate Foods'. Blackie Academic & Profe sl [IS%‘?‘;
978-0-7514-0010-6). /A 4&/ }q_L ™ &
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- [ Course:Food Packaging - g s _ ;
" Semester: VI | LIt R tal Teaching hours: 64 - =~ .0 . -

‘Course Code: BFT 401 (B) -

',Natur_eof'clourséj Practical . o i 2 (Lab: 4 h per session)

 CreditHour: 1

~Full Marks?"25 -

List of practical for laboratory session .

. Determination of physical chemical properties of plastic packaging material.

1.
2° Determination of physical chemical properties of tin plate packaging
3. Determination of physical chemical propelrtses of paper and paper board packaging
4. Determination of ‘dimension and ‘thermal shack resistance’ of glass potties.
5. Study on the ideatification of plastic packaging. -
6. Study on the pe.rformancé gvaluation of transport packages.
7. Study on the water vapor transmission raie through plastic packages.
8. Shelf-life study of packaging-materials and the packaged food.
9, Exercise on the packaging design to meet the products needs for protection and preservation.
10. Determihation of the ‘crush strength’ of the paperboard packaging. - :
11. Determine the ‘tensile strength’ of the plastics packaging films.
12. Market analysis of product on the basis of packaging material and packaging technology used.
13. Determination of the ‘impact strength’ of the plastic packaging in packaged item.
14. Visit to food industry to study on the modern packaging technology in process line.
Unit wise marks distribution for the final exam
. Unit Title ' Total (%)
1 Introduction to food packaging and packaging hazards 5
2 Food packaging materials (fabrication process and properties) 20
3 Food package design (retail and export packaging) 20
4 Closures and lids 5
5 Special packaging methods ~ ~ 5
6 Packaging technology (technological principles and applications only) 15
7 Packaging material and technology requirements 18
8 . Food package labelling - : 5
9 Product-package compatibility 5
10 Packaging'standards and regulations 5

Total 100%
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| Course

O‘peratlons Research

. Semester: Vi

: | Nature of Cou'rse:.Theo_ry

_ Course Code B‘:T 4”2 {A)

T'each.ng hours: 32
(2 lecture hours pe_r_week]

Course description and obje:::tives

This course introduces students to the principles of operations research and their applicgtions within food .':th ology indust f.;: It focuses
methods to solve-the problems in production, supply c“".' management, guality

on using guantitative and analytical

contral,

-c.ré&'i'{ﬁé_&?? T
Full Marks: 50¢

optimization. Topics include introduction to operation research, linear programmi ing, transportation, decision-making, simutaticn lw\r‘

i \ree
lJ ESoUTCe
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inventory management; logistics planning and project scheduling. By integrating case studies and computational tools, the cox irse t'.:g
theoretical concepts with practical applications, enhancing decision-making skills in food technology sectors,

Course detail

Unit

|
| Content

T
| Details of content

Teaching
hours

1

| Introduction to
| Operation Research

The history of operations research. -
Definitions of operations research.
Features of operations research approach.

" Operations research approach to problem solving.

Scientific method in operation research.
Necessity of operation research in food industry

Scope of operation research (general management and financial
management).

Models and modelling in operations research {t:[assificatidn based
on structure, function (or purpose), time reference, degree of
certainty, method of solution or quantification).

Advantages of model building.
Methodology of operations research.
Applications of operations research.
Computer software for operations research.

3

LineéfProgramming:
Application and
Model Formulation

Structure of linear programming model (general structure of an LP
model, assumptions of an LP model). : ;

Advantages and limitations of LP.
Appllcatmn areas of LP.

General mathematlcal model of LP problem.
Guidellnes on LP model formuiatlon

Examples of LP model formulation (produchon marketing, finance,
agriculture, transportation, personnel).

Linear Programming:.
The Graphical .
Method -

Introduction and definitions

Graphlcal solution methods of LP probiems (extreme point
solution method, examples on maximization LP problem, examples
on minimization LP problem, examples on mixed constraints LP
problem). '

Conlinued ....

-




4 Line_ar'Prog'ramgning:
: "+ | The Simplex Method, -

|
[
|
|
|
|
|

" | Duality and <1
‘_Sensit‘wity Analysis * - |

LP model in equation form.

Simplex method (iterative nature of the simplex method, 24

. computational details of the simptex aigorithm;.maximizatioh and

minimization case using two-phase method and BigM method)
Types of LP soiutio_ns (alternative or multiple optimal solutions,
unbounded solution and infeasible solution) :

Duality in LP (introduction, formulation of dual LP problem- -
symmetrical form, economic interpretation of dual variables,

o
.

. economic interpretation of dual constraints, rules for constructing
the dualfrom primal), advantages and managerial significance of
duality.

« Sensitivity analysis: change in objective function coefficient (cj),
change in the availability of resources (bj), change in the input-out

_ coefficients (aij's)) - :

'5 | Transportation « Introduction, definition and assumption of transportation model. 4
'| Problem « Types of transportation problem. -

« Mathematical model of transportation problem.

« Methods of finding initial solution of cost minimization (North West
Corner method, Least Cost method, Vogel's Approximation
method).

« Test for optimality [Stepping Stone method or MODI (modified
distribution) method]. . ' 4

6 |Decision Making « Introduction to decision making environments. _ 4
Models « Decision making under uncertainty: criteria of Maximax. Maximin,
Minimax Regret, Hurwicz, and Laplace.

« Decision making under risk: expected monetary value criterion,
expected opportunity loss criterion, expected profit with perfect
information, expected value of perfect information, marginal analysis
approach. : : :

I8 Replacement and « Introduction, types of failure (gradual failure and sudden failure). 2
Maintenance Models | ,  geplacement of items whose efficiency deteriorates with time. '

« Replacement of items that completely fail (individual Replacement
policy, group replacement policy).

« Other replacement problems (staffing problem and equipment

“renewal problem). ' :
8 |Inventory « Concept and importance of inventory. 4
Mgnagement “« Inventory costs. WS '
« Inventory control problem.
« Inventory models: .
Deterministic demand models:
Model 1 (a); demand rate uniform, replenishment rate infinite
(classical EOQ model)
Model 1 (b): demand rate non-uniform. replenishment rate infinite
Model 1 (c) demand rate uniform, replenishment or production rate
finite; :
Made! 2 (a) demand rate uniform, replenishment rate infinite and
storage allowed.
. Model 2 (b) demand rate uniform, production raie finite, storage
| allowed. g
« Probabilistic and inv with price breaks. Z
. 3 /4 S
| & Forecasting of deman ,rf&‘ hod. ‘?4;-,«_
’ £ ..’ "" ":.I!-; % i
|« Selective inveritory mandgement tecinique.
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o ; | PER_T' and CPM - _ \ « Basic di_,fferences.between PERT and CPM.

| «. Significance of using PERTICPM.

e _Phases ofp_rloject'r'na_rfagemgnt. |

g' PERTICPM network compa_nents'and precédence relationships - L

(rules for AOA network construction and errors and dummies in_ . |

network), time estimates and probability in PERT. i |

- |

« Critical path analysis (forward pass method, backward pass - |

method, float (slack) of an activity and event, critical-path). | 3

o Project scheduling with uncertain activity times (estimation of j I
project completion time).

» Project time-cost trade-off (project crashing and time-cost trade-off

procedure). - - :

—

] -

Reference materials

Gautam, N. (2014). “A Textbook of Opera'tibn Research and Food Plant Management’. Nawakala Publication, Nepal. [ISBN

1.
99933-52-00-9]. , 4.
2. Gupta, P.K. and Hira, D.S. (200?).' “Operations Reséarch’. S. Chand Publishing; India. [ISBN 9788121902816}.
3. Gupta, S.P., Gupta, P.K, and Man Mohan. (2022). “Business Statistics and Operations Research”. Sultan Chand & Sons, India.
~ [ISBN 9391820350]. ; ]
‘4. Hillier, F.S. and Lieberman, G.J. (2024). “Introduction to Operations Research”. McGraw Hill, USA. [ISBN 9781264856961].
5. Kumar, S.A and Suresh, N. (2009). “Operations Management’. New Age International (P) Ltd., Publishers, India. [ISBN
9788122425871]. - 2 i '
6. Murthy, P.R. (2007). “Operations Research”. New Age International (P) Ltd., Publishers, India. [ISBN 9788122420692].
7. Ravindran, AR. (Ed.). (2007). “Operations Research and Management Science Handbook”. CRC Press, Boca Raton, USA. [ISBN
- 9780849397219]. ol [P .
8. Sharma, JK. (2016). "Operations Research: Theory and Applications”. Laxmi Publications Pvt. Ltd, India. [ISBN
9789385935145]. . _ = g .
9. Sthapit, AB., Yadav, RP., Tamang, G., Dhital, S: and Adhikari, P. (2015). "Production and Operation Management' Asmita
Books Publishers and Distributors Pvt. Ltd., Nepal. [ISBN 99946-45-36-6]. : '
10. Taha, H.A. (2017). “Operations Research: An Introduction”. Pearson Education, London, UK. [ISBN 9781292165561].
AL

Verma, R. and Kaur, M. (2022). “Production and Operations Management'. Wellwritten  Publishing Co., India. [ISBN
9789394764002]. = '




(Coirse: Operations Research ... .+ @ - Course Code: BFT 482 3) T+ Credit Hour:. 1
[N E ]

' Semester: VIl e dl . ». - Teaching hours: 84 . oo Fuli Marks: 25
| ‘Nature of Course: Practical |~ * .+ (Lab:4hpersession) . . . A

List of practical for laboratory session

17 Write the opefation research report rnlmcd fo fuod 'e'a ed l SUes.

nd Simplex methpds),

92 Formulate and solve the opti mization problems Ua"ﬂ" linear rr\f"awrr*:'ng fechniguss. (Graphical
3 Formulate the dual linear programming problems and solve the problems using Big M and Two-Phase Simplex Method
) 4. Apply transportation models 10 minimize the cost of distributing goods{rom source fi
T s Apply decision making CrItPﬂa under different environments '
6. Apply EOQ models to manage the optimum stock levels and re order pon.t mfd’ total inveniory cost,
7. Create effective logistic planning process for food relate d operations.
2 "8, Create project networks, identify critical path and calcuiate project duration using RERT and the. Critical Path Method (CP)
9. Formulate this problem as a transportation problem by constructing the appropriate parameter tabie. Display the transportation

problem on an Excel spreadsheet. Use Solver to obtain an optimal solution. !
10. Indicate the decision taken under the following approach: (i) pessimistic (ii] opl.'w stic (i) regret and (iv) equal probability
11. Caloulation of expected monetary-value (EVM) and expected value of perfect information (EVPI) i
12, Determine the economic life, optimum period for maintenance and replacement of the machine.

_' Unit wise marks distribution for the final exarh

Unit__Title | | Total (%)
1 Introduction to operation research ' 10
2 Linear programming: ap‘plication'and model formulation
3 Linear programming: the graphnca[ method
wmen Llnear programming: simplex method, duality and sensitivity analysis - 1
olis Transportation problem 4 : R
6 Decision making models . s B
o Replacement and maintenance models A=
8 Inventory management 12
9. Project management: PERT and CPM o 18

Total 100%
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'-| Course:

: Food Storage -

| Semester: Vil
Na_tun; of Course: Theory

" Course Code; BFT 403 (&) -
' Teaching hours: 32
* 7 -, (2tecture hours per week}

- CreditHour: 2
Full Marks: 50 -

Course description and objectives '

This course provides an in- depth understanding of a:.:cd storage | '.e\.hm:dm covering principles of storage, transport, handling, and loss

grevention for various food materials, including fresh produe, grains. and oilseeds. Students will explore faclors affecting food losses,

including moisture migration, grain quality deterioration, pest infestations, and rodent control methods. The course also delves into

inspection procedures, sampling techniques, and storage structure design,-incorporafing chemical and non-chemical preservation

approaches. Emphasis is placed on good storage practices, w
food security and reduce post-harvest losses.

Course detail

afr_..oLIsé management, and farm evel storage improvemenis to enhance

| Teaching |

Unit i Content Datails of content
: ' iy ) hours
1 Introduction Introduction to the storage of food materials and prmcrple of 1
3 : storage. - !
2 |Transportand Fresh fruits and vegetables, grains, and oilseeds. | 2
" | Handling of Food = '
Materials
3 |Storage Structures Types of storage, selecting design of storage building, and . 3
' i handling equipment. -
4 |Food Losses and Types of storage losses. 2
Damage during Loss assessment and estimation - an approach fo: more efficient
Storage storage. :
Factors responsible for food losses durintf’storage and their
prevention (including fresh produce, grains, and oilseeds).
9 Physical Factors Definition and measurement. 3
éffef:tmg Stored Mechanical and thermal properties of grain.
rain
' Moisture migration in grain.
6 Grain Quality and - Theoretical basis of grain sampling. ) 2
Grain Sampling Sampling devices, their applications, analysis of grain sample.
Inspection procedures and handling equipment.
7 Entomology of Insect infestation of stored grains, grain stores handling: 2
Stored Grains and equipment and milling premises. :
3 roces_se_q F°9d5 s Biology of stored product insects, food preference and SpECifICItY,
infestation quality and quantity.
Stored product insects of processed foods.
'8 | Stored Grain Common fungal species of stored grains. . 3
Myco.togy Factors influencing fungal growth.
Mycotoxin production and risks. l
Detection and monitoring of fungal contamination.
!' Prevention and control strategies. '
9 |Rodents and their i Identification of rodents. 2
Control | « Biology and economic importance.
, : Physical and chemical control of rodents. |
Continued ... AN y
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10 * | Grain Infestation. _(Te .Ncn chem:cal methods: |, . g Al 9% F
“" . |Control ' ! ' O ' F o |

- Aeration principl es

- Grain and ssed dry' ;
. Modified atmosphere, hermetic storage, and CA sforage. -

. Refrigeraled storage.
| 2 lmradiation.

" ]

|« Chemical control methods:
- tnaecls control methods

o Contact insecticides, "common Insecticides in use, propenes
general principies, application, formutation, methods of using,
problems relating to the use of insecticides.

o Pesticide residues-and their significance, pesticides resistance

* in stored product insect, methods of de;ecting pesticide
resistance in storage pests.

| o Type, active principle and application of natural msert:udns

- Fumigants:
Permitted fumigants, their properties, prmmpie of fuwgahon
Effects of fumigants on stored grains.

- Detection and analysis of fumigants.
Fumigant application methods and dosage.

o Fumigating devices and their operation.

a

o 0 ©

11 - |Grain Storage - « Good grain storage practices. ' ' 3

I_Jractlces « Warehouse management and maintenance.

« Rural storage structures 6f Nepal and possible ways of
improvement.

Total 32

Referen ce matertals

1.’ 'Bala B.K. (2016). “Drying and Storage of Cereal Gralns John Wiley & Sons, India. [ISBN 97811 19124238]

2. Baur, F.J. (1984). “Insect Management for Food Storage and Processing”. The American Association of Cereal Chemists Inc.,
Minnesota. [ISBN 9780913250388].

.3‘. Chakraverty, A., Mujumdar, A.S. and Ramaswamy, H.S. (2003). *Handbook of Postharvest Technology: Cereals Frmts
Vegetables, Tea and Spices". CRC Press, USA. [ISBN 9780824705145].

4. - Hall, C.W. (1980). "Drying and Storage of Agncuﬂural Crops”. AVI Publishing Co. Inc., Connecticut. [ISBN 9760870553215]

5. Hall, D.W. (1970). “Handling and Storage of Food Grains in the Tropical and Subtropnca! Food and Agriculture Orgamzatlon of
the United Nations, Italy. [ISBN 9789251000907,

6. Proctor, D.L. (1994). “Grain Storage Techniques: Evolution and Trends in Developing Countries”. FAQ Agncuilural Services
' Bulletin No. 109, Food and Agriculture Organization of the United Nations, Italy. [ISBN 9251034567)

7. Rosentrater, K.A. (2022). *Storage of Cereal Grains and Their Products’. 5th ed., Elsevier, UK. [ISBN 9780128127582].




.I | Course: Food Storage

| Semester: VI s _ ; Teaching hours: 64 ~
l Nature of Course: Practical * . (Lab: 4 h per session)

List of practical for labdratory _ses'sion B2

Assessmeént of postharvest losses in marketed produce In selected regions of Nepal,
Determination of physicochemical properties of grains.

Evaluation of infestation: causes: precautionary measures, and control strategies. .
Grading assessment of fice samples. - '

Identification and characterization of insects present in stored grains.

Sanitation practices in grain storage facilities (godowns).

Handling and maintenance of grain storage equipment:

Fumigatioh techniques: ballooning method and its applications.

Grain-grading and inspection: analysis of pesticide residues.

Storage stability study of dehydrated food products.

1. Field visit to local warehouses and traditional rural storage structures.

I R

o
=

Unit wise marks distribution for the f_ina!_ exam

Unit Title o . Total (%)
1 " Introduction 5
., 2 Transport and handling of food materials = 5
- 3 Storage structures ' ' 10
4 Food losses and damage during storage __ __ - 5
5 Physical factors affecting stored grain 10
6 Grain quality and grain sambling ' 5
7 Entomology of stored grains and processed foods 5
8  Stored grain mycology = 10
'8 Rodents and their control ; : 5
10 Grain infestation control AT 30
11 Grain storage practices . 10

Total  100%

“Course Code: BFT 403 (B) . .

- Full Marks: 25

~CreditHour: 1|
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-food safety organizations, gaining insights inta production rocesses, quality assurance
o v o 2

- L : :

ST CourseCode: BFT 404(B) - CreditHour: 1. |
. Teaching hours: 7 Days FullMarks: 25 . |

!_-Course:fl_ndustriai'Tou-r :

Semester: Vi< ' g
Nature of Course: Practical (visit) : ' ; _ _ - ]

Course description and objectives -

This industrial tour provides students with real-world exposure to food, dairy: and beverage industries, as well as grain storage facilities
and regulatory bodies overseeing food quality and standards. Over seven days, students will visit manufacturing plants, warehouses, and

t : . supply chain logistics, and reguiatory compliance.
The experience fosters practical undérstanding of industry operations, bridging academic concepts with applied knowledge. Students will )
engage in interactive sessions, faciiity inspections, and discussions with industry experts, culminating in a detailed group repgri analyzing

their observations and learnings.

The guideline for the Industrial Tour is given in Annex | of the curriculum , ’ 5

- -
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[ Course: In-plant Training
. | Semester: Vil

learnings. This course bridges academic knowledge with practical application, preparing students

e s e tgurseﬁrﬁ_ﬁ? BFT 405 (B) .. Credit Hour: g
. e ; ~ Teaching f_jcuré:- 45 Days © FullMarks: 50 -
" (including weekends) '

; Nature.of Course: Practical (internship)

Course description-and objectives ' e 2 ;

This in-plant training provides students with"hands-on experience in food industries, as well as reievant government and

organizations. Over 45 aays, students will engage in real-worid operations, gaining exposure {0 production processes, qualily assurance,
g &liows students o develop technical skills,

supply chain management. food safety regulations, and industrial best practices. The trainin
problem-solving abilities, and industry-specific competencies while working under the supervision of production managers and immediate
supervisors, The pass marks is 60%. o :

\on-government

and technical proficiency, with assessments conducted by industry
d in a prescribed format. detaling obiservations, challenges, and key
for professional rofes in food

Students will be evaluated based on their performance, adabiabi{ity.
professionals. A structured individual training report must be submitte

technology and industry operations. -

The guideline for the Industrial Tour is given in Annex Il of the curriculum.

rL/
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Course Rcsearch M»ethodoiogy and Statisttcai Methods™ -~ ; ; Course Code: BFT 451 (A)y Credif Hour: 2 _
Snmester vill L e " . .. Teaching hvurs: 32 'F_quMa'rks:S'O_ e
| Nature of Course: Theory '~ * -~ "= = . (2 lecture hours per week) i '

Course description and objectives

This coursé provides'a structuréd approach to research methodology and its integration with statistical methods in foed technology. The
‘research Corﬂpmeh covers fundamental principles of scientific inquiry, including problem identification, hypothesis formulation, research
design. data collection techniques, and ethical copsiderations. Emphasis is placed on quantitative and qualitative research agproar hes,
- literature review strategies, and acacemlcu.w.frmng practices {o equip students with strong rbsearcr‘ skills.

Course detail

Unit | Content Details of content Teaching
) ; hours
1 |Introduction to _' » Meaning, objectives, motivation of research, characteristics of 6
Research scientific method, Identification of research questions and its . oA
Methodology formulation, research objectives, statement of the problem. |

« Variables, concept of dependent variable, independent variable.

« Research hypothesis, sources of hypothesis and its utilities,
research process, types of researches (quantitative and
qualltatlve)

2 |Review of Literature » Concept of review of literature, sources of research literature, i

' search strategies.

« Citation and referencing, an overview of different formats of
citation and referencing, citation of books, reports, journal articles
in American Psychological Association (APA) format.

o Use of reference management software such as Zotero / Il.’iendelwr /
Endnote.

¢ Research integrity, plagiarism plagiarism detector software

3 |ResearchDesignand | « Concept of research design and its importance, charac!erlstlcs of a 5
Research Method _ good research design.

'« Exploratory rgsearch design, de_scriptive research design,
experimental research design, case study, survey.

4 | Methods of Data « Primary and secondary.data, method of collecting primary data, 6
- | Collection and : preparation of questionnaire, types of questions, characteristics of -
'Sampling Techniques |- good questionnaire, observation method.

s Concept of sampling, populatlon_, sampling frame, sampling and
non-sampling error, probability and non-probability sampling,
“overview of probability sampling and the practical applications in
research problems, sample size estimation for estimating mean
and proportion,

« Ethical issues in research, informed consent.

9 [Measurement and . C'oncept of measurement, different levels of measurement, Likert 3
-| Sealing . scales, Hedonic scales.

« Issues of validity and reliability in research,

6 | Task of Writing in « Research proposal, structure of research proposals.

Research - | o Research report, format for academic research report, thesis/
dissertation writing.

Research paper writing, preparation af a small report by reviewing




_ Reference matetials _

1. .Duba) U K.B. and Ko*h'a{i D.P. ('2022';.' “Reseé_rch E-'1e dology: Tnc,h liques and Trerds Chapnur\ and hq I! CR" Boca Ralon
.. [ISBN: 918134516;-138] ' i : , . ik _
© 2. Kothari, CR (2004).- ‘Research Iu‘ethncoioqy Hemods and Tﬂcnnqu—‘s ff’“rm ed) New Aga .'1 ter ramﬁﬂf Ne E}e h: ‘
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. 3. Lawlgss, H.T. and Heymann, H. (2010). “Sensory Evaluat’on of Food: Principles and Practres (2 ed) Springer; New York,
[ISBN no lavanablej
4. Montgomery, D.C. (2019). “Design and Analysis of Experiments” (10" ed ). John Wiley & Sons, Hoboken, NJ. [ISBN ot availabie]
5. Rotello, C.IM. M;ers J.L., Well, A.D. and Lorch, R.F., Jr. (2025). “Research Design and Stahshcal Analvszs (4 eﬂ Rou'iﬁdﬁe,
* New York. [ISBN 9?81032897288] :
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| Course Research Methodo!ogy and Stat1stlcai Methods 3
Semester: VIl :
Nature of Course: Practical

“Toutse Code: BFT 451 (B) -
~ Teaching hours: 64.

(Lab: 4 h per session)

~ Credit tPour 1

FullMarks: 25",

List of practical for Jaboratory session

~ Unit

Details of conteﬁt . ' .

« Through frequency tables. bar charts, pie-charis. percentages, cross tabula':i_ons, summary measures
« Activity: Creating charts and-tables in Excel/SPSS and others, computing descript:v‘s statistics.

« Hypoihesis testmg (t-test, chi-square test, correlations, Mann-Whitney etc ). p-'ua!de: nEFD""[rl n, Type

I/l errors, power of test.

» . Activity: Running tests in SPSS/Excel and others, Inferpretation of output tables and significence, -

» Concept of multivariate analysis, applications in food science-research.

.= Activity: Hands-on illustration using SPSS/ or pre-prepared dataset.

e Data entry using statistical software (SPSS, Excel and others), dﬂscnpt ve statistics, hypothesis testing,

regression, ANOVA, DOE, control charts.

*  Review of experimental designs CRD, RBD, post hoc tests, introduction to factorial designs.

 Aclivity: Practical application of experimental design and data analysis using SPSS/Excel and others,
case study from food industry or R & D scenario.

e Infroduction to RSM.

= Experimental designs for RSM: Central Composﬂe Design (CCD), Box-Behnken Design (BED).

. Rotatability and orthogonality concepts.

_Vispalization Technigues: 3D surface plots, contour plots, overlay plots for multi-response optimization.-

Unit wise marks distribution for the final exam

Unit  Title Total
(%)
1 . Intraduction to research methodology 20
Z Review of literature 20 -
3 Research design and research method 15
4 Methods of data collection and samphng techniques - 20
5 - Measurement and scaling 10
6 'Tasl_t of writing in research 15
Total 100%

|
4
|
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[ Course Food Piant Management and Entrepreneursh:p'Developmen Courég_ééaé._gf_ﬁﬁifa&} : CFE!&T‘._;{&;[;’_:-_Z‘_:“; s
Semester & P el S e e - '« :Teachinghours:32 * - ". Full Marks: 50°

. Nature of Course: Theory (27lecture hours per week)

Caurse description and objeetives

Food Plant Managenient and Entrepreneurship Development cdtirse provides students with a comprehensive understanding of foed
plant operations and entrepreneurial strategies, focusing on key aspects such as production systems, quality management, financial control,
supply chain logistics, and regulatory compliance. Emphasis is placed on ISO 22000.2018. HACCP, GMP, and Statistical Process Control
(SPC) to ensure food safety and operational efficiency. Students will also explore marketi fl:‘ business development, and innovatien in the
food sectar, along with the formal procedures for establishing a food industry in hﬂ nal, |rc't,dmg approval, registration, and licensing
requirements. The course will enhance entrepreneurial mindset in studenis and equip them with the skills required to initiate, develop, and
manage food-related business ventures. -

Course detail : N

Unit | Content Details of content ol ' B Teaching
i 4 ' ; hours
1 |Food Production = Concept of production and production system, 2
Management : « Classification of production system, '

«  Function of production managemént.
« Objectives of production management.

» Important types of systems in use in food production (Just- -in-
Time, Lean Operation, Quick Response Manufacturmg, Agile
Manufacturing, etc.).

. Challenges in food processing.
« Efficient food processing solutions, smian

2 F_‘roetuct and Process | « Definitions of product design and development. - 3
Design = Types of product design.
. The product design process.
e Characteristics of a good product design.
. Factors to be considered at product design:
- Marketing aspect. '
- Product characteristics.
-~ Economic analysis.
Break-even analysis.
- Effect of management decision on break even pe!nt
- Profit and competitiveness.
e Origin of the product idea.
« Choosing among alternative products.
. Modif}iﬁg the existing products.
« The new product design.

Continued :... : ' @ , i
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3 'Plar‘t Location and

|Layout i
B

|

|

l- 'P!antLocatron - _ SR e A e

- Need fD. SCies

Introduction and meaning. . ", " ¢ . - ; |
nga s yitable location. .
- . Factors influancing plant location; _ 4 |
o General locational factors. !
"o Specific locational factors for manuac L,m; ga lization, |
Localion modals;
o Faetor rating method,
Weighted fdctor rating methad.
o “{oad-distance method.
o Centre of gravity.
Break even analysis.
- Locationdl economics. "
Plant layout:
Objectives of plant layout,
- Principles of piant layout.
- Classification of layout:
o Process layout.
o . Product layout.
o Combination layout.
o Fixed Position layout.
o Group layout (or cellular layout).
- Design of product layout.
- Design of process layout.

L

4 |Food Quality
Management

- - New tools for quality improvements. -

-~ Quality function deployment (objectives, advantages, process, tools

Introduction on food quality management. 5
Garvin's nine dimensions of quality.
Cost of quality (prevention, inspection and failure).
Quality management:
- Quality planning.
Quality control.
Quality assurance.
- Continuous improvement.
Quality improvement tools:

- Quality circle (concept, objective and structure).

- Total Quality Management (TQM).

- Six-sigma (prlnmples and benef its).

- Kaizen. :

- Lean six-sigma. :

- Shewhart (PDCA) cycle.

- Benchmarking (advantagns approaches and types).

and technique).
Statistical quality control:
Tools of descriptive statistics.
- Tools statistical process control (SPC):
o Centrol charts for variables.
o Control charts for attributes.
- Tools for acceptance sampling:
o Types of sampling pIan%

.
o Operating Characteristic CLPF\;W

(1~ V Aé o




§ ;lfi'naﬂciar-Control k

o Risk mmgatlon '

2 ' i
1 * "Revenue management and costing strateg|es oy o g
! |-« Working capital management. - * i |
i ; : ¥ .0 r
, | Cap:tal btjt{getma : % - , N
6 _ |Food Supply Chairr ' Food supply chain. ' ; - ' |
| Logistics Food logistics and their critical role in food supply chain. |
| Key components of logistics (transportaiion storage and '
= | distribution). :
Challenges faced in the use of logistics; Innovative technologies |
! used to improve logistic efficiency of supply chain. |
7 |Marketing ! Introduction: marketing; principles of marketing; markeung ' [
management and its functions. |
Concept and elements of marketing mix, advertising, sales
promotion, channels of distribution, product packaging, pricing.
Concept of product-mix, product !me product life cycle, consumer
behavior, ; ;
~ Salient features of International Marketing.
» Composition and direction of Nepal's food.
8 Introduction to Meaning and definition of entrepreneur and entrepreneurship.
Entrepreneurship Characteristics of entrepreneur.
Functions of entrepreneur.
Types of entrepreneurs.
Importance of entrepreneurship.
Causes of success and failure of business/enterprise: success/
failure symptoms; causes of failure.
Theories of entrepreneurship.
Importance of entrepreneurship for micro enterprise, cottage and
small industry in Nepal.
Women entrepreneurship concept and prospects.
9. |Business ‘Concept of creativity and Innovation.
Development, Phases of creativity.
Creatwr’ty, = Barriers to creativity.
Innovation B <
) Developing creativity.
Types of Innovation and sources of innovation.
Entrepreneurial opportunity and identification. :
Basic concepts and elements of food business opportunities and
~ sources of business opportunities.
Innovative food technology trends and importance of food
_ innovations (with examples and breakthroughs). '
10  |Regulatory ‘Important technical laws and regulations, particularly related
Compliance, Food consumer protection, weight and measures, standard marks,
Industry intellectual property rights. :
Establishment, and Brief understanding of relevant business laws, regulations and '
Operation guidelines for establishing and operation of a food industry in
Procedures Nepal, including approval, registration, and licensing requirements

(aligned with Company Act, Private Firm Act, Industrial Enterprises
Act, Foreign Investment and Technology Transfer Act, Consumer
Protection Act other relevant acts and regulations of Federal,
Provincial and Local G overn'nents}

Export-import code.
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Following Acts currently prevarimg in Nepal and directly related portions of linked with Rules and reg ulat1ons Standards

- Directives and Procedures set in:
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"Unit wise marks dié_tribution for the final exam

Unit Title ] _ : Total (%)
o Food production management 5
-2 Productand processdesign . S |
i Plant location and layout ' 15
4 - Food quality management 15
] Financial control 10
6 Food supply chain logistics 1 5
7. Marketing i 15
8 introduction to entrepreneurship : 10
9 Business development, creativity and innovation 5
10 Regulatory compliance, food industry establishment and operation el
procedures . : ""fl‘a;, { ;czu_nc“% @
& . Total 100% o Dean ‘-“‘“&‘,
' ~:§“ Kirtip ¢ >
; J X
% will - .




| Course: Dissertation Course Code: BFT453(B) . . _Créc_i_it__?{z‘u_r: 4 ]
+| Semester: Vill . . _ ] Research duration: & months © Full Marks: 100 |
- | Nature of Course: Research (Practical) Sy g S g e : "

" Course description and objectives : _ s, €
In the final semester- students undertake a comprehensive dissertation,” developing independent researchraigned with-prioritized topics
approved by the Head of Department (HOD). Each student is assigned a supervisor and an intemal examiner, guiding the six-month
research process. Successful compietion of coursework up to the 7th semester is a prerequisite for defense, which must be conducted
within 12 months of completion. o ¢ = ;

. Evaluation is conducted by a dissertation committee comprising the supervisor (40%), internal e_;gamine'r (20%), external.examiner (30%).
* and HOD (10%), with a minimum passing mark of 60%. The dissertation must adhere to fie latestAPA style manual, with a similarity index
below 20%, as verified by the plagiarism checker specified by 10ST. The final version must be submitted within six months post-defense,
ensuring academic rigor and professional research competency. . :

The manual for dissertation wiriting is given in Annex Iil,




y | Course: Ciaéé Seminar - s Ca Coursebaaét"B-?f4_55_{§j._'__ R _:'Credit Hour: T ‘

| Semester: Vil o ' St . Presentation: Twice peryear - -, FuHMarks 50. |

; | Nature of Course: Review and Presentatron o MR : - f "

Course description and objectives

I the final semester, students deliver two seminar presentatiens supported-by a research "')e.r-*nd slides fermatted fo drssertation
standards. This course hones scholarly communication and presentation skills, with structured faculty c\fa{L.auOﬂ———M"r‘. or Facuity (50%).
Commentator Faculty (25%), and Head of Department (25%) - ensuring rigorous academic assessment. A minimum pass mark of 60% is
reqmred emphasizing clamy research depth, and adherence to formal academic gujdelines.”

The manual far dissertation wrrtmg is given in Annex IV.
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ANNEX I

INDUS] RIAL T()UR MAN UAL
(B Tech Food Technology, Semester system | 2023)

Course title: Industrial Tour [BFT 404 (B)], 1 Credit
Year and Semester: 3:‘"1 Year / 7™ Semester

Course Description

This 7-day experiential and field-based industrial tour offers students real-world exposure to
food, dairy, and beverage industries. grain storage fa'cilities, and regulatory bodies overseeing
food quality and standards in Nepal. Over the course of seven days, students will visit
manufacturing plants, warehouses, and food safety organizations, gaining first-hand insights
into production processes, quality assurance, supply chain logistics, and regulatory compliance.
Through facility inspections, interactive sessions, and discussions with industry experts,
students will develop practical knowledge of industry operations and bridge academic concepts
with applied learning. The tour fosters critical thinking, observation skills, and teamwork,
‘culminating in group presentations and a detailed report analyzing their observations and
learnings. ' : el i

Course objectives

~Upon successful completion of this industrial tour, students will be able to:
I. Gain hands-on experience in food processing, storage. and quality assurance.
Understand regulatory compliance in food production.
Observe supply chain logistics from procurement to distribution.
Enhance observation and reporting skills through documentation.
Engage with industry professionals on careers and challenges.
Improve teamwork and communication through discussions and presentations.
Prepare a structured industry visit report in academic format. '

N v W

1. Official communications for indu-stry visit

~» Drafting formal request lettcrs to mdustl zeslmgamzanonb by the HOD or lhc campua

for visit approvals.
« Ensuring letters are signed and stamped by relevant authorities before subniission.
« Confirming responses and finalizing the itinerary with the institutions.

2. Submission of itinerary by the HOD and approval process.

before deailuu, Lo d“l)\?\ sufficient time for managing transportation luﬁ"w}&om nce '&
cle
« Coordinating with the administration for budget approval and L,\ptﬂ\t. 44 LLl[(lli()‘ﬂ b P




3. Expense calculation and hudﬂ'ctin"

- Lsuxmmm.cxpg,mn.a for Uamponatmn mea]s dcmnnnodarions. and miscellaneous .
COsls. : i
. * Seeking tmanu&l support (if applicable) and confirming payment procedures. -
B Alfomtmo funds effectivély while adhering 1o institutional regulations. ‘
. \\’ulmL a request letter to the C&['ﬂpl?b Chief to request an advance payment.  ° -

4. Detailed tour itiner;lrv

To maintain clarity and organization, the daily schedule must be well-defined. specifving
locations, industry visits, meal breaks, and night stays: :

Sample itinerary

* Visit Locations .+ - Illdu:stl'y Type - Lunch & Rest Stops | Ni

Day 1 | Departure and travel | - : .| Lunch en route
Day 2 | Industry A Dairy Lunch at site City B
Day 3 | Industry B ' | Beverage Lunch at site City C
Day 4 | Industry C Grain Storage Lunch en route City D _
Day 5 | Organization] ™ | Regulatory Compliance | Lunch at site City E e
Day 6 | Industry D | Food Processing Lunch at site City F

| Day 7 Return Ry - Lunch en route | < <

@
Birendranagar

DHAWLAGIRI

GANDAKI

BAGMATI

&
Tulsipur

" Kathmande

@
Sindulimadi
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Sagarmatha
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Key Guidelines - ' . s S T E

» - Students must adhere to the strict depaiture schedulé to preventdelays.

- among students. - - .

Clearly comm unicate tre next \"i-sit-.s_C'Iw.;':dLlr_c_-' after'each industry visit to-avoid confusion

Faculty must ensure everyone is informed about night st: v.locations in advance.

3. Pre-tour student orientation - 5 B gk e Hag . - -

6. Industry visit guidelines

-

Conducting a mandatory orientation session 'to clarify learning objectives and

expectations.. ‘ ] %

Briefing students on the code of conduct at indus-tri::ﬂ_.sh'es.__-

Highlighting reporting requirements (standard format. group submissions, annexes).

Distributing a checklist of essential items:
Notebook and pen (for observations)

Apron/Lab coat

Masks and hairnets

Safety gear (if required by industry standards)

Students must strictly adhere to industry-specific protocols and safety measures.

- Not more than two similar types of industries should be included in the itinerary.

Punctuality is crucial —delays must be avoided as buses are reserved.
Guide teachers must carry:

¥ Original, stamped request letter

v Signed list of students, guide teachers, and transport staff

) Disciplinary guidelines and consequences

To maintain order and professionalism, students must adhere to the code of conduct during the

~ tour. Any violations will result in disciplinary actions.

Code of Conduct:

. Respect industry protocols and host organizations.
* Maintain punctuality - strict adherence to the schedule. -
* Comply with dress code (apron, masks, hairnets).
 Follow instructions from guide teachers and industry personnel.
* - Refrain from unauthorized photography or sharing confidential industrygnforr

. : ) ' il - Yy, e B

; : of Scienc®
Consequences for offences: _ ge;,,-s Oﬁ\z:
: 2 ; 0

Type of Offerice it e Penalty

‘Minor violations (lateness, dress code issues) Warning and deduction in participation

| marks |

Major violations (disrespectful behavior, failure |i Formal disciplinary notice & restriction |

to submit reports) | from future tours

Y
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8. Daily group presentations

» Atthe end of each day. students will present their experiences in groups.
o Presentations should highlight key learnings. observations. and challeénges faced. - :
*  Guide teachers should facilitate discussion sessions for reflection and analysis.

L

9. Post-tour rcpbrting and submission- gu'i_délincs
~»  Group-based submission — each group will documcnt observations from a similar type
-of industry. '
» The report format must include:

1. Introduction (Purpose of the tour, industries visited)
2. Objectives (Key learning goals)

3. Findings (Detailed observations and insights)

4. Conclusions (Summary of industry'practices)

5. Suggestions (Improvements, recommendation 9)

6. References (If applicable)

7. Annexes: .

v Photographs from the visit

¥ Route map of Nepal marking visited locations

.__.‘1,‘“ ‘-! i ‘%



ghes - ANNEX - II LTk | S T
45-day In-plant Training (inter nship) Guideline for !
: B. Tech. Food Technotogy (Semestel System)

Course: BFT 405 (B), 2 Credit
Introduction -

An essential component of the B. Tech. (Food Technology) program is the in- -plant training
program, which allows students to experience the real world of food industri tes and associated
businesses outside of the classroom. This 45- -day internship, which takes place during the
seventh- semester, gives students a firsthand look at how the food industry functions while. -
assisting them in putting their academic knowledge to use in real- world situations, such as

production facilities, quality control labs, or administrative offices.

The pr oductzon manager (or the chief) at the host organization and the mtems immediate

——— -

supervisor closely monitor each intern's development. During the training period, a college or '
- tampus coordinator also makes at least one site visit to make sure everything goes as p]anned
. The Dc.pa:tment of Food  Technology formally requests the internship, and campus
administration may assist in arranging the placement if necessary. A request letter, Jjoining

_information, an intern code of conduct, and private performance evaluation forms are sent to the

host organization.

Following the internship, students are required to write and submit an internship report using the
CDFT-10ST format. Students should submit 2 copies of the in- -plant training. report (one for -

. depar‘tment and one for the library) duly signed by the HOD. Students shou!d also submit a soft

copy of the report in pdf format to the department librar y.

-.The report will later be preseuted b.y the students (in groups if they interned at the same
company). The marks (out of 50) will be distributed as IoHows Production manager (or the
chief) at the host organization: 20%, immediate mgdm?auonal supervisor: 60%. report
presentation: 10%, and on-site visit by faculty: 10%. The student's grades will be recorded in

7 5 Fa
the marks file and tr dI]bI‘n]lICd in confidence to the central exam section via the concerned food

é» et (INFe /// L/:’A/J/

' technology department.
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Doc uments to be submitted by the campus/college to the host institution:

_During the internship period, students must ‘maintain a daily work diary and.have it-signed

\\-'cckl\‘-'by their immediate supervisor. Faculty desiy ._znaud for the onssite visit sinll verify the:

intern \ddll\ work diary, attendance, and pumtualny

l. Studcnt's curriculum vitae (CV) highlighting academic bac’kg‘round;-tcchnical skills. and
relevant coursework. '

= 2. Official request letter for internship placement
Documents to be submitted by the intern to the host institution:

1. Intern’s joining letter c‘[éarly specifying the exact internship period, code of conduct,
reporting t;elationsfiip, and other relevant details. |

2. Confidential evaluation sheets (shown below) to be filled by the immediate supervisor

and production' manager (br’éaniza_tional chief). '

Copy of student ID card or institutional enrollment verification.

. Emergency contact information and any reqmred medical or insurance details (if

(V5]

'“a’ppllcable)

Instructton' Use separate colors to differentiate evaluation sheets completed by the smmedlate

supervisor from those completed by the production manager (organizational chlcf)

Deay 5 012

4 3
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- Evaluation sheet sample -

Name of the academic institute
[n-plant Training Evaluation Form

(Part1: Im nlediate.Supeit\'isor)'

Name of the Industry / Organization: ....................] Ay
Name of the Intern: .............. e R NN W0 DI, :

There are TWO parts of evaluation. PART-I has to be completed by the immediate in-charge of -

the trainee and PART-II has to be completed by the Plant Chief (General Manager/ Manager).

The marks should be filled in the table given below, against corresponding headings.

S/ II'GDIS fb be-ebaluaied s i A ¢ S Full ﬂ!ﬂ?’k&' i

. - Marks given -
Overall technical know-how in the subject matter -

—

Sincerity in work

Ability to solve problems

Reliability of work

N S I N

Problem solving attitude

| Work confidence

Learning attitude

Cooperative attitude

'{\JI\JM_L;J

Overall impression

Signature w P b 4 L., Name,
(Immediate Supervisor) ; }

DIBLRE . .. r v e i, Official Seal




l\dme of the Audemlc institute
In pl.mt I'r.urmrGr Evalu'ltmn I‘o: m"

(Pdl’t II: J“’roductmu \Iana,qe /()l“dﬂl?d[lﬂndl (hld) .

' N'nm, of the Industry / Olg,dm/atlon ‘ ............ P Y R

Name ofthe Internsass: S b T ey L St

There are TWO parts of evaluation; PART- haS'to be conrpleled by the immediate in-charge of
thetrainee and PART-II has to be completed by the Plant Chief (General Manager/ Manager).
'The marks should be ﬂllgd in the table gm,n below, against correspondmb heddnws

) S/N ltemstobeevaluated = Fullmarks  Marks given

1 | Regularity A 2

.2 | Attitude towards the asmgned j()b 50

3 Ablhty to cope with problems & 2

4 Re[attonship with the semor and JUI‘lIOI‘ staff—- 2

5 | General i 1mpresst0n about the trainee S 2

: ' : Total 10 |
- Signature st 20 - i o R Name
_' (Producnon manager! : o s GOS el
Oigamzatlon Chlef)

b A e fe SEat 'O_'fﬁc_ial' Seal




Information to be in.f:lvu_dcd in the report

_Interns are required to includeé the following information in their report — wherever feasible and
subjeet to the organization's consent for disclosure. - .

* Factory /'Organization / Institution naine:
* Address:.
e Established year: : . -
*  Nature of'ownership (private / public / government, etc.):
*  Company structure / Organizational chart: :
e Capital investment
(a) Fixed assets: (b) Operational cost:
* Annual turnover: - - , -
* Product range (% contribution of each product per annum) in terms of:
_ (a) Volume .(b) Sales (retail value) - : .
* Growth or decline (comparison of total production per sales with preceding years):

* Total number of employees: Catchment area:
No. of direct laborers: = No.-ofindirect_ laborers:
Unionized or non-unionized Benefits and facilities:

® Clinic, canteen, and recreational facilities:

e Total area: ~ Plant area:
‘e Plant layout: '
*  Location and surrounding: :
* Measures against fire, infestations, and other hazards:
* Security measures: T
- *  Production (take each product separately):
 Raw materials and other ingredients:
* Manufacturing details: § .
-»  Packaging materials and types of containers (unit, retail, etc.):
* Material balance shown in flow diagram: '
- ® Production capacity: =l
(a) Installed (b) Actual
* Qualification and experience of skilled workers:
* - No. of unskilled workers and kind of job:
* No. of shifts of total working hours: _ = _
* - Peak and lean season (for candy, soft drinks, ice-cream, lea, sugar, e.'?o?;,}‘ 5 ok -
* Production machinery name, number, capacity and the make: e °fg:::.‘5 e
* Estimated power consumption: : O Kirtips®




L

j Waste and by-product

o . Important features of boilet, generator. and power supply: Lo e

* Technical problem’ with the process and product. if any: :
' (@) As stated by the management--  (b) As observed by the student

. Raw material supplier: el > kL ; T
1", - Time: - . Season: Duration of supply:. - . :
e . Regular or occasional supplier:

e Any other methods of procurement used:

-» Packaging material supplier: : - .
* Inline QC:’ J : !

e Lab. QC: ;
* Critical Control Points in flowcharts:

-®  Tests on finished product: - ' ;

e Testson 'packaging materials and containers:

e Storage conditions of the raw materials:

* Average storage period of raw materials before being processed:

* Storage condition (temperature and RH): ' N
* Measures taken against storage hazards and losses:

* Average storage period of the finished product before dispatch:

* Specific storage problems (if any):

e Markets and retail chain:
* Means of transport:

. By-product pfocéss and utilization: :
e Typeofwaste: .- Value/time:
pH: BOD: COD:

-®  Disposal of effluent (how and where):
e Waste water treatment;

*  Source:
e Water treatments for:




(a) Ingredient watér:
) - . (b) Process water: _ ' _ /
. & Appliances and chemicals: S ALl : . ; B e
e Volume of water used: - ! :

o Cleaning procedure:
e Frequency:
Cleaning appliances and chemicals: : s

Legislation

e Legal requirements on the product and container:
» . Standards followed: _
e Excise and duty on items:

Research and Development

e Does the industry carry out R & D work? If yes, what type(s) of R & D?
(a) Product development:
(b) Process development:
(c) Process design:
e Plant automation:

- P

Your-overall comment: Date:

‘Signature of the student
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l Intmdudlon

/\CddCIH!C \\mmﬂ plays a uuudl role in foﬁumv 5[1Lu,1uud knowledge dissemiiation and
advaneing lummh methodologies within specialized fields. -The: (DI “T-1oST m!::lj_\ an . -
.inpov atjve dissertation formatting system tailored for students pmsuuw B. Tech. (Food), M.-
Tech. (Food). B.Sc. Nutrition and Dietetics (BND), and Master's programs under the Institute
of Science and Technology (10ST), Tribhuvan University. Designed to ensure uhi!"m‘u.il.\' and
professional presemation across acaderiic submissions, the CDFT-IoST style mcmpmam
dISUI'lCl]\L structural elements while adhering to globfiilv recognized 1::[1.'1enunsl standards.

The CDIT-IoST format is uniquely crafted to meet the specific needs of food technology.
nutrition, and dietetics disciplines by ilﬁtegrating a precise layout for cover pages,. front matters, -
- and document page formatting. This approach ensures clarity in research presentation and
enhances readability, facilitating effectwe academic communication. The foundational
e]ements of the format mclude

1. Cover page design: A standardxzed title page emphasizing essential detalls such as the
dissertation title, author mformatton deglee program, and institutional affiliation.

2. Front matter structure. Organized preliminary pages encompassmg the applova!
abstract, keywords acknowledgments, tables of contents, list of tables, list of figures,
list of abbreviations, appendices, and other introductory components. ;

_Document page formatting: A unique style for headings, subheadings, text alignment, -
. and spacing, spemﬁcally designed to enhance comprehension and maintain suholar]v

(U5 ]

11':'01

4. Citation and referencing: While the document structure is distinct to CDFT, the
referencing and citation format strictly follows the latest APA style manual, ensuring
consistency in academic integrity and global compatibility.

By integrating the latest APA citation style, the CDFT-IoST format aligns with international
academic standards, fostering accessibility and proper attribution of sources. This dual-
‘approach — com_bi-nin__g a unique formatting structure with universally accepted referencing—
ensures . that research publications under IoST uphold precision, credibility, and
professionalism. ' ' |

~ The introduction of the CDFT-IoST style marks a significant step toward streamlining
academic writing conventions within Tribhuvan University's science and technalog};
disciplines. By standardizing dissertation structures, it promotes effective knowledge sharing.
improved scholarly communication, and enhanced research unpacl across food technology and

nutritional sciences. .

2
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2. G encrai in f(u m at:on

lmr (mr! nmnend{rmw _ i N 7

Ls; SI system of .unit and TUI ‘AC rule for nomulclcltun. In specii A cases, other-conventional
forms are also acceptable, such as: ppm (for parts per milliom). mg/L. c¢fu/g (colony forming

units per gram), etc.

Spelling convention - . : . . "

Maintain consistency by adhering to either American or British spelling throughout, avoiding

a mix of both.

Standard notations

Use following standard notations for units:

Degree Celsius

°C (insert as a single normal text)

. Full form Use Do not use
centimeter(s) cm centimeter
cubic centimeter ~ cm® - oh

°C or °C (not the superscripts .
Of ‘lo',y 0]‘ L‘O’?)

gram’ g gm or Gm
hour(s) h hr, hrs or hour(s)*
kilegram kg KG s
meter(s) m meter
microgram ug meg
microliter ul ul or meL
micrometer {m or p mem or micron
milligram . L. mg- mG
milligram per liter mg/L mg/liter
milliliter mL ml
millimeter(s) mm - mM or MM
“minute(s) min minute or minutes*
Pascal Pa pa or Pascal or Pas -
percent % percent™
-s_ecbnd(‘s) s sec or seuond(s)*

* Unless it is absolutely necessary for clarity, e.g.,
hours....”, “... the percentage of defaulter has increased significantly ..”,

Spacing ﬁndfont _

Unless specified, use 1.5 line spacing and Times New Roman font 12 pt.

Page set up

Top =3 cm, Bottom = 2.5 cm. Left =

43

cm and Right = 2.5 em.

*... the solution needs boiling for several
ete.

»




e Paum(mm:

41

' Put lhe page num’bcl at the bottom Ccnu.l of [hc page: Iilde h‘_ page number-on the first [H"L
- of each Part. The page numhenno for the f;om mallel (from fitle -page to the list of

-.uhbwuamm\) should be in Roman numem[a (i, il, iil, ..:): The aumbering-from Part I onward -

should be in Arabic numerals (1, 2, 3, .
Paper size
‘I.

The péper size w'ill-bc A4. By dimension, it is 210.mm_x 297 mm (8.27 in x 11.69 in)

Bullets/numbering

" Use automatic numbering (with an indent of 0.63 cm or 0.25 inch) and edit the paragraph

spacing to 1 line for items between the top and bottom items. Use only solid circle bullet (e) -
for bulleted list and Arabic numerals (1, 2, 3, -...) for numbering. Follow the correct punctuation
(no period needed for a list with fragment or partial sentences). W

'Pamrrraph format

Set 10 pt or 12 pt space either before or after (not both) paraoraph

Indentation in paragraphs

No indentation in the first paragraph (under each-heading) but an indentation of 5 space bars
for ali subsequent paragraphs under the same heading. s

Ke ylﬁords

Keywords are essential identifiers that highlight the core thenies, methodologies, and subjects

of a thesis. They enhance discoverability by enabling academic databases, researchers, and

~ search engines to locate relevant studies efficiently. Well-chosen keywords provide a snapshot

of the research focus, guiding scholars toward related work in the field.

To select effective keywords, authors should focus on the main concepts of their research,

) use precise and discipline- specxﬁc terms, and incorporate alternative phrases or synonyms

commonly used in the field. A balanced mix of broad and specific keywords improves
accessibility while ensﬁring’ relevance. By carefully curating 5-7 impaé_tful keywords, a thesis’
gains greater visibility, helping scholars and institutions categorize and retrieve academic work
effectively. Standardizing keyword usage in the CDFT-IoST format would further enhance
research accessibility within Tribhuvan University’s Institute of Science and Technology
(1oST).

Place the Keywords after the abstract under a section labeled "Keywords".

Dissertation length requirement

The dissertation must adhere to the tollowing page limits, facluding the front matter. main '«

content, and references:




Bdtllclm § Lev d \llmmum ‘*rl) ]‘wu me 1\111111111 S!J pages um'udmﬂ Ie Iu;nmx md

' <1ppendmes)

- Master's. Level: ‘\‘hmmum 80 paoc': ma\mmm 120 pd oes fmc]udm r Iglume_u and

appendices). -

3. Contents of the disscrtatioh

The dissertation should consist of the following items: -

O RN OV W

Cover page
Title page \ —
Approval letter . 2L gl % 3 O Pt
Acknowledgements ' 5 Pl
Abstract '
Table of contents
List of Tables
List of Figures
List of Plates

. List of Abbreviations /

. Part I: Introduction -

. Part II: Literature review -

. Part III: Materials and methods

. Part IV: Results and discussion

. Part V: Conclusions and recommendations

. Summary

. References

. Appendices

> Roman numerals
for paynatton

Arabic numerals
-{-for pagination

Ll

—
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4. Covér page (sampl

e)_"

Times Mew Rema ~ 12

51




"._5.:1}[[_0-;.'1;12(6 (sample) . '_ S i Tl
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Analysis of Gas Chromatographic Profiles and Sensory

' Quality of Tea Al'Qﬂla

A dissertation submitted to the Department of Food Technology, Central
Campus of Technology, Tribhuvan University, in partial fulfillment of the \- «——0uU/

.. requirements for the degree of B. Tech. in Food T echnology
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. 8.A bstract.(sample)

The abstract should not.exceed 250. words and must follow a structured format. micluding
objectives.  methods. results. and conclusions—briefly summarizing what- was’ intended -
- condueted. observeéd. and concluded. Generally. it should be written in two paragraphs: il
paragraph presenting the objectives and methods. and the sécond paragraph summarizing th¢

-results and conclusions. ; -

i R i Ml ot s e e A i e

i

g .«.V.;M{. =

_ Abstract

- Murcha samples from 10 selecied sites representing five districts of eastern Nepal
(Sunsari. Taplejung. Dhankuta, Morang and Udayapur) were screened for fermentative

-

yeasts and the most potential ones UV-mutated (8W lamp at % = 254 nm and an
intensity of 44.21 Wm? for 5-50 5) with the objective to study the effect of mutation on
fermentation properties. Respiratory-deficient mutants (RDMs) that resulted from the v
mutation were identified by TTC overlay technique and 'rep_lica-platcd for isolation. Cell |
growth, ethanol yield and relevant properties of the mutants were compared with ;

normal cells by carrying out fermentation in molasses broth of 15-, 22.5- and 30°Bx.

First paragraph
(Objectives and Methods)

|
i
- An exhaustivescreening of the samples resulied in oﬁly two murcha viz.. from ;
. Laxmimarga (LM) and Udayapur (UD). having the desirable fermentation properties. §
UV-mutation study of UD and LM vyeasts (both identificd as strains of Saccharomyces %

# 3
i cerevisiac) showed 12 and 8% survival with 26 and 17% RDMs vields, respectively. ;

V—

. {ing

The survival curves in both the cases were of exponential nawre. Out of the 8 randomly
selected RDMs. only UDm4 (colony No. 4 from UD) showed fermentation properties
worth further investigation. Comparison of UD. LM and UDim4 by fermenting molasses
media of 30°Bx showed significant difference (p < 0.05) in cell growth, ethanol vield.
Acidification Power (AP). and total aldehyde. UDmd showed the least growth but the
 highest alcohol yield (9% and 16% more compared to UD and LM, l'espectivciy), In
¢ terms of sensory attributes, however, UD was significantly superior (< 0.05) to both LM
! and UDmd. The present finding indicates that it is possible to improve strains of wild l
t yeasts for.enhanced ethanol yield by relatively simple UV-mutation approach. Finding |
\ ! the right mutant (the selective screening part), however. may involve considerable time i)

——

Second paragraph
(Results and Conclusions)

i
I
!
1
1
f
i
|
I
b

and effort,

j i
i o

i 2 3
¥
{ i
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Lhe huadm-' . ab!u; Cnmoma c.hnu]d be ]4pt bold cm{cpahur d: folloased by a w’rd line.
PIL’|II"11}IIdJ} sections. ranging from approval to the list of abbreviations. showld be 12 pt. bold.

left-aligned. with corresponding page numbers in Roman numer: als (1, 1700 L),

Main ﬂt'd\.f[ﬂ”‘-"\

“must_be 12 pt, bold and include their starting and ending page mtmmn in \mhn. nuinerals
(€.g.. 10-20). while sub-headings should be 12 pt-normal. and numbered in Arabic ‘numerals

(LB dy oo
Note:Do not include Table of contents in the “Table of contents” itself.
i 4
|
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10, List of Tables:» .- 7. *07 s il

- -.'[ hc L st of Tables %houid be p]dLed on a 'S-..pdi ite ]‘}df‘t, witl) tables nnanbum using ‘Arabic -

numerals. The heading “List of Tables" must bé'in Title'Case. 13 nt Bold. and Center c1[1~'|1c,d
In the top row of the table. Table No.. Title,-and P age No. :,hnuf fmma‘t..d in 12 pt. Bold.
W hile the remaining text should be 17 P, ‘\Immal

A specimen of List ofTablcs

List of]ables [j - [ [Title case]

—izH=! ' MaHE EE—
Table No. _ : Title - Page No.
21 Acetaldehyde and ethyl acetate contents of different whiskies 9

2.2 ~General classification of mutation . 24
23 - Applica_tion of mutagenesis to generate novel industrial yeasts - 26
A-L.1 {~Test: Paired Two Sample for means at 15°Bx . ; .82
XL E _ Summary of comparison of physicochemical properties of test 84
yeasts . Dt
= ' ; 7
- ~ _

[12] @l Sentence case |

11. List of Figures

List of qures [13][B] Em

Figure No. Tltle = : Page 0.
B3 - Conversion of sugar into ethanol by zymase - = 5 : | 10
2.2 : El‘e;_:tron' micrograph of budding yeastcell ~ ' _ - s 13
.. 23 ,.Main feét-ures ofa lyp’iéal yeast cell o e 12
2.4 - -The electromagnetic spéctrum L r . . | . R .
2.9 Formation of thymine dimer under the influence of UV 28
radiation
2.6 . Survi\:'al curve of yeast cells : 29
i
[1__2]@[ Sentence casc] | : 5‘% ; l}D&H
12. List of Plates - T

fag's gffice . s
List of Plates should be given on a separate page. Uge Arabic numerals for numbering ﬁfﬁipa: 2045 ,H-\\{\ﬁ/
The heading List of Plates should be in Title cases old and Center-aligned. The Plate \ rk‘\ﬁ/




No., Title and Page \u in'the Iup row should be I’1 pt Bold and the rest s hru[J be 12 pt \mm‘dl'f
T {&\Lepl mn bpcuai cases. Suml 1.as ver; naut!a: names; etc.) : :

A specimen t_[fllst of Plates o i g

Lmt ral Pl.lt(.'a D :[ L_ITu case [

CmERE——— . g ———— e
Plate No. : 0% =i e 1 itle - Page No.
P1 Field study - A ’ : ., 85
P2 Test fermentation of.;mu'gfm samples = _ 85
P3 Laboratory analysis , : 85
P4 . Beer produced in 30°Bx I]’lLdId using: (a) UDm4, (b) 85

UD and (¢) LM _
P5 UV-mutation study S R 85
P6 Healthy and of RDM cells - 85
P1 Field study _ : o i . L8
. e J

E ! Sentence _case—’.

13. List of Abbreviations

List of abbreviations should be given on a separaté page. The heading List of Abbreviations
should be in Title case, 13 pt Bold and center-aligned. The Abbreviations and the Full form in
the top row should be 12 pt Bold and the rest should be 12 pt Normal.

The Table itself should be [eft~ahuned and the Ilst should be alphabetically ordered. Avoid
common notations such as °C, kg, m}, etc.

A speclmen of list of abbreviations

: B][Z]. ; List ofAbbrewatmns ﬂ . Em
; Abbreviationl . Full form - . .

o ' e . Complete elimination of m_itochondrial DNA
Ry - Degree brix (méasure of % soluble solids, m/m)
abv A% Alcohol By volume

ANOVA AnalySislof variance

AOAC Association of Official Analytical Chemists.
DOE Design of experiment

DOG 2-Deoxyglucose (analog of glucose)

REos _




14 Paltl ll!thdUtflOll

;\ LILdr munduuow statement bhuuld be pm\}dul CiLmO appropriate. h.tuum\ o est ml;:,h '

1lie unponanu and objectnw of the reséarch. It should highlight how ‘the present a.ua\ ]

‘emerges from ccmu adictions and inadequacies in past research while-stimulating the ruuh.f g =
" interest-This-section should include: - <7 e @ ol g

(a).a general mtroductlon
(b) a statement of the pr@blem
: | (¢) the objectives of the study. -
(d) the-significance of the study. and
(e) the limitations of the study, following the specified format and structure.

As mentioned earlier, the line spacing should be 1.5 pt. In MS Word. use the ‘Line and
Paragraph Spacing’ option to add 10 pt or 12 pt Spauc either before or after each pal:l“ldph (not
both).

A sample'of Part I is shown in the following page.

14



Sample ot Partl-. =2~ ~ » " el g et S T ke

o Part | HEE i
| g gl Introduction [3)8) =] :
.i L1 General introduction E]f—u | Sentence case (not Title Case ]I
i

r z Murcha. an amylolytic starter cake used for traditional alcoholic fer mentations.
_is prepared by ‘incorporating a w ide variely of wild plants into cereal flours
(KC, 1999). Marcha and similar amylolytic starters contain yeasts, molds. and ;.

i

g lactic acid bacteria. which are used to produce various cereal-based alcoholic 1
' : beverages, including cloudy extract (beer) and clear product (wine) (Lec.
: 1999). These tmdmr_s emphasize the essential role of starter cultures in

tradmonal brewing.

EEL

i
i
t !
g |
H H
i : _ i
i The brewing pol(.ntial of murcha yeasts has been studied by several !
: researchers. mcludmg KC (1999) and Rai & Subba (2004). However, there is s :
§ no reported research on . ‘improving. the isolated yeast strains to enhance (
i brewing properties. Although various studies outline protocols for yeast strain
i improvement (Bridges, 1976: Bacila. 1978; Chambers, 2009; Reed & 1| .
i 1
! 1
i |
1 ;
i i
i I
! :
i |
i A
i i
H

Nagodawithana, 1991: Wallker, 1998: Smith & Burke. 2014; Steensels. 2014).
they primarily focus on laboratory yeast species. particularly Saccharomyces.

—
Other paragraphs ......

1.2 Statement of the problem @[gj[s:mence case (not Title Case) I

i Modern commercial yeasts are hI'ghI)' improved aneuploid/polyploid strains
i (Berry. 1987; Reed & Nagodawithana, 1991). but they all originate from a vast
! pool of wild strains found in berries. fruits. and traditional starter cultures. In
- Nepal and neighboring countries, amylolytic starters are extensively used as
- sources of fermentative yeasts for producing traditional alcoholic beverages
@E]J (KC, 2004).

- Other paragraphs ..............

i
i
I
|
i
i
i

1
I
!
i

15. Part II: Literatu re review

Only mformauon relevant to the present <:tudy should be included in this section, ensuring
precision and clarity. Mam headings. subheadings, and text should be formatted as specified in,
Part I. By

All Figures, Tables, Plates. etc.. cited in the text must include a reference to their source
placed on the right-hand side beneath their positions. As previously mentioned, the J;ne Spad
should be set to 1.5 pt: Use the *Line and Paragraph Spagi” option in MS Word toﬁ’ﬁgutm

o8
10 pt or 12 pt space before or after par’mmnhb . DS:;;':‘O‘;\C,

4 A5, ﬁ“/
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| 2.1 Food fermentation [12][B1[E][ Senténce case (not Title Case) |

7, Food fermentations are known for producing a wide range of aromas. flavors.
and textures from a single starting material. This process- has been studied
extensively. highlighting. the sighificant transformation thdt occuts during

dietary habits represent those of I]Ldl|\ 60%. of the glob: LF population. The
diversity of traditional foods and fermentation techniques across the region
underscores the deep-rooted cultural significance of these practices (L:u et al..
1999). -

Despite Southeast Asia's long history of food-fermentations. research in this
field has received relatively little attention from indigenous scientific
establishments, particularly since 1977 (Owens. 2015). Even when studies have
been conducted, there appears to be a preference for presenting findings at
conferences or in reports that are nol widely disseminated, rather than
publishing in peer-reviewed international scientific journals. This limited
exposure has contributed to a lack of global recognitia'ﬁ*a.nd understanding of
the complexities of Southeast Asian food fermentations.
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Consequently. many of these foeds remain artisanal products produced by
i small-scale backyard producers (Owens. 2015). Without widespread scientific
\\' documentation. traditional fermentation techniques risk being lost over time.

i .

i : :
i 2.3 Alcoholic beverages [12][B][E][ Sentence case (not Title Case) |

i Description (first paragraph) ..............

EIE]

Other paragraphs .........

Use only high-quality line diagrams in the review section; screenshots are not permitted. If
- colored plates are required, they should be placed in the “Plates’ section at the end and cross-
referenced appropriately within the review section. Alternatively, a redrawn version may be

used, provided the original source is properly acknowledged.

16. Part I11: M:iterials and methods

Provide sufficient detail on the materials and methods to ensure the work can be ¥
repeated. Well-known operations do not need detailed descriptions. Routine reager
appalatuqfcqLupnu.m commonly ay mlablc in lhe laboralm\, should not be duc@,

details in parentheses. Addlthl‘la”}, state the blatlslwal tests uged a4 lhﬂ 1ﬂnmc_anu h,\’e!' [
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fermentation (Owens. 2015). Additionally. Asia has a rich food heritage. where '

i

d.




" "Main hcad_fn-g"._rf;Llijflﬁlc;lci}flgs and texts must be typed as specified in theprévious parts. . . , .
As mentioned earlier. -the line spacing should be 1.3 pt. Use the “line and paragraph spacini .

" option” menu in MS-Word to add 10 pt or 12 pt space either before or after paragraph. -~ :
Sample of Part 111~ - - " . N L ks

!
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Part 111 [2][B] 5]

i 8 : L P ‘ 5
i ; - Materials and methods @LB_] @L, Sentence case (nung]c.Cascﬂ 3
. : - :
|l 3.1 Materials [12][ [Z]Sentence case (not Title Case) . 4 ' |F
¢ Description ............... : I {
i i
gi 3.2 Methods [12][E][Z][ Sentence case (not Title Ca;e)] :
¢ Description ............. : ;
i ; KT i
. e ; : M
I 3.2.1 Experime_nlal procedure @@@I Sentence case (not Title Cnsﬁ]- I
b Deseription qsouwaiss !
i |
i ) ' = t
1 3:2.2 Analytical procedure [12][B][E][ Sentence case (not Title Case) | |
I Description ..., !
| s : :
! i
1 3.2.3 Sensory analysis [12][B][Z][ Sentence case (not Title Case) | i
; Description ................. f
£ s - f |
i 3.2.4 Statistical method @@@] Sentence case (not Title Case) I { i
2o : |
z_ DIESCHPUON i s crrsssrsnnspressorss ! |
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to | |
| H
! i
! i

17. Part IV: Results and discussion
Before presenting the results and discussion, provide a brief description of the study to establish
~context. Results should be presented in a logical sequence within the text, with appropriate
references to Tables and Figures. Each result should be clear and self-explanatory, ensuring I
coherence and comprehensibility. Any negative results that might be valuable to other
researchers should also be reported.

Data presented in Tables or Figures should not be repeated in the text. Additionally, th
data should not be displayed in both tabular and graphical formats-—choose the most e fiedk

representation. Simple data can be incorporated directly within the text in’sleaﬁ&aof hen S
Wute of Sci."-“"'?._gﬂ\::"'

presented in Tables or Figures.
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Das:_Lm new and >10nmcan nomxal}ons in rdauun to m..uwr\ e search” When !Lf'\."llﬂ“

to Tables and Figures. avoid generic phrasing ‘such as “Results’ of l Xperinient ; A are-given in

‘ ?ubh 1 —mq[cad write “Tuble | shows that ... " to enh hance readability and ¢ eng: iuhmuh

' The d liscussion should focus on interpreting findings in. relation to-previously reviewed

literature: Avoid introducing mew umtlom n this 'iL.CUOll as all relevant sources shoutd already-

have been discussed in the literature review. Inanﬂuldtmn should be emploved to enhance the

credibility of findings. ensuring that results are validated by cross- referencing experimental

“data, previous studies, and complcn"lenldw perspectives. Assess lhr_ \ahdm of vour results,

comment on their significance, and relate them to existing research. Dn not merely rearrange
information or repeat results without providing insights. If theré are discrepancies between
your ﬁndmgs and those of others, ackn0\\ledoe them and attempt to explatn or state any -
limitations in doing so. While it is acceptable to critique the scientific basis of other studies,
avoid personal attacks on authors. Ensure ¢ accuracy when describing or quoting pn.vroub work

~ and discuss any weaknesses or limitations within your own btudy

Each Table must be self-exp]dnatory and structured for easy understandmg without
requiring reference to the main text. Provide a brief description of each Table and Figure before
presenting them to ensure clarity. Without such cross- -referencing, Tables and Figures become
disconnected from the discussion, diminishing their 1elevance

Tables and Figures should be numbered sequentially using Arabic numerals. Additionally,

-specify whether reported values represent the Mean, Median, Mean + SD, or Meam-+ SEM.

Any statistical comparisons or differences among values should be indicated using appropriate
supe:scrlpts

Do not put more than two Tables or Figures in a page.

1.8 [ '.




Sample of cross-referencing and acknowledgient of sources .

! . gw e s e e e e, il e e R b I W !
¢ : . Hops as used in brewery are dried cones of female hop plams Humuius lupulus | |
i b g i (Fergussen. 1998). Fig. 2.1 shows the anatomy of hop cone. - £ §
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| § o Part 1v [ [B] 2

i R g — - — !
i : : " Results and discussion @iBJ@&cnacu:e case (not Tatle Case) | . .

= s ) f i
i Ten different sites (Saangu, Dandaghopa, Panmaara, Belbari, Laxmimarga, Dhankuta, i
Letang. Kerabari. Bie!mumduka and Udayapur} representing 3 districis (Sunsari, ‘
I)hdnkum Morang. Udayapur and Taplejung) of Fastern Nepal were surveyed and
murcha samples collected: for screening of fermentative yeasts and subsequent UV-
mutation'study. The findings are described in the sectioiis to ﬁ_\]lp\\.

4.1 Sereening of murcha [12][B] [B][E][Sentence case (not Title Case) |

Rai (2006) mentions that the quality of murcha can only be as good as the essential
microorganisms it harbors. Therefore the collected nurcha samples were first tested for
suitability by inoculating cooked rice to produce jand This step was also thcughi
necessary to avoid the screening load. -

Other paragraphs and sections.............

-

4.7 Replica plating and selection of RDMs [12][B][Z][Sentence case (not Title Case) |
The replica plating as described in Part Il followed by TTC overlay test for the presence
of respirator) y-deficient mutant produced plates as shown in Fig. 4.9, Of the survived
I colonies. an average of 22% colonies were found to be respiratory-deficient.
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Sample of cross-referencing and triangulation

b}

- Results and discussion cont'd)

Citation should be present
_in literature review also t L
] - L 4 - b A 5

oo g i bl it SR,

i 4.3 Clnr‘lcm ization ofliu: veast isolates

3T]:e yeasls isolated from murcha samples from Laxmimarga and Udavapur ware !

1|den111|ui to be strains of Saccharomyees| cerevisiae. The KEYS tmd for the

i |du1mscuuon [HEII'I'I}:.:.II‘I and McCance, !976 Kurtzman et al., 199?\ 'ctlx “l\L.n in

2

{ |e<ul1 oi sugar as:mm!auon and irunenmt]on test is shown in H‘ahle 4.3 ‘h’ cmL ol

Cross-referenced

- elsewhere.

au

;'au\anuamph\ is shown in] Flo 4. ) 1 Cioehan.
i r"-__-__— E to Table
| Table 4.3 Observation of :.ugar assimilation and fermentation
]
Fermentation Assimilation
o o ) v o
o 7] o 5
Yeast \ Test sugar -2 92880 2208320
20 B i e W B RN B e Gy A= &
EESEZ5E 2 8 E5F3E S
= &8 = 8 g o = GO S = =
CO@a=3e2gXx 00?2 xX
5 ceraiiising (KEY) - £ ¥ # ¥ - Hre K 5 k8
L R e e e e
Laxmimarga yeast  + - + v - = A R R g

The potations used in Table 4.3 are standard notations used in auxanographic
studies. The explanation of the notations is as follows:

i gromha‘ibrmemaiién observed

-1 grawth/fermentation not observed

v: variable (growth/fermentation may or may not be observed)

i
|
i
H
i
i
{
¢ Udayapur yeast
i
!
i
I
i
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Laxmimarga ycast'

i F‘ig. 4. 4 iYeast isolates (1000x) from mmcha
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I \dmples of Flble 'mtl Figures

Make sure 1!111 hl. tont is mnx]\jcm with 111; LL.\]. (lums \L\‘\ Rom-:m’.-l 2 pt). Use following,

gu_sdclme_ for the construction of graphs:

Figure layout option

-

Sample of format for Figure

-;}J(’gc"_.‘m’.‘ i-tpe I h '_l:(')p_ X )
Marker fill: ' Black

_ Marker option: Built-in, size 3 pt ' .
Marker line color: Solid line, black W ‘ )
Marker line width: 1 pt
Line color: Solid line, black

.Line width: -~ ' = 1.pt ' =
Line style: iy Regular or dash
Error bars: " Solid line, back, 0.75 pt

Major tick marks: - OQutside
Minor tick marks: : Inside

Height to width ratio:. ~34

__ Graph/diagram border: - . None

Axes: | 1 pt, solid line, black
Figure alignment Center-aligned

In Line with Text

-
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Fig. 4.4 Reducing sugar and ascorbic acid content of abedxyz berries as
altected by storage time

For bar diagrams, histograms, and Sll‘l’lllai charts,

white, gray, or pattern fills.
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avoid using colored fills. Instead, use dcinnce 31
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Sensory score -
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Sensory attributes

Fig. 4.5 Mean sensory scores of formulated food

For Response Surface Plots and Contour Plots (isoresponse curves), use wire frame view (as
shown elsewhere). Carry out editing with suitable software to produce consistent font and size.

Conversion
® Design points above predicted value
@ Design points below predicted value \
Conversion = Y1 et =2 | ' :
Std 220 Run # 15 91
X1 =C: Catalyst = 2.50
X2 = B: Temperature = 83.00

§4.5 55 Ssataees
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. Fig. 4.5 Response (conversion) surface as a function of concentration and temperature

Examples of Plates and Photographs :
" Use following guidelines for Plates: . .

e (Center-aligned ,
Appropriate caption (a descriptive title) at the bottom (ee

1.1ter~aiigned)§o
; i ] Z
Acknowledgment source (if necessary) %




Source: Wikipedia (2010)
NOT as “Source: (Wikipedia, 2010)”

Plate 2 Trained panélists carrying out sensory analysis

19. Conclusions and recommendations

The format should match that of the ‘Materials and Methods’ section. Avoid unqualified '
statements and conclusions not completely supported by the data. Repetition of information
given under Introduction and Results and discussion should be avoided. Conclusions must be

“drawn considering the strengths and weaknesses of the study. Make sure that conclusions
drawn tally with the objectives stated under fntroduction. :

Recommendation is the application of the results ‘and/or investigator(s) view for further
extensive work of the present study. It should not be more than one page.

20. Summary

The summary should be a maximum of one page for B. Tech (Food) and B.Sc. Nutrition &
Dietetics (BND). However, for M. Tech. (Food) dissertation, it can extend to one and a half

pages.

) 21 References

All the ideas and arguments that we use in writing reports, dissertation, essay, €tc., need to be-
supported by reference(s) to other published work. Referencing is therefore an integral part of
any publication, research work, or report. ' i

 Referencing is a standardized way of acknowledging the sources of information and ideas

" that you have used in your document. The primary reasons for referencing are to (i) avoid b
plagiarism, (ii) verify quotations, and (iii) enable readers to follow up what you have written
and locate the cited author’s work.

Sometimes. students get confused over the terms ‘reference list’ and “bibliography’s
reference list contains details of only those books, articles. web pages, etc., that are ci}ed int _ |
text of the document. A bibliography includes all sources consulted for background SgfurtCr\g v‘§
reading. Bibliography (or ‘Furiher Reading”) does not requdre ‘in-text citatio °t'l§ciuce P
thesis/dissertation. we use reference, and NOT bibliography. Deaq's OC?
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 Studéuts Lﬂxo %omduuu mix up the terins ‘citation’ and - aduum. . Theyare. similar.but * . -7+ -
" not 1]1& 5ams Citations are references: that a-wpc.'u in the text (thie. body of the mammnpn L T
citation is-also called “in- ~text ¢itatiei’ or ‘parenthetical citation’. On the other hand. referénces .

are the detailed list of bibl omap]m information of the cited work. A’ reference without the - -
corresponding in-fext citation does not make much sense. Such a reference simply bunmu« a

b:bhoolaph‘« s T ) o

Students are also confuscd over the terms ‘reference (ype’ Lmd ‘reference style’. While
writing, we use a numbe; of various types of sources of information. Each of these source types -
constitutes “reference I}pe (e. o thesis/dissertation, journal fnticle newspaper. documentary,
etc.). In general, the format for each ‘reference type’ is unique in some way. A few mﬁ,u.nu.
types’ have a common gener ic format, though. The collection or set of all the ‘reference types’
(along with the given format) is called ‘reference style’ (also simply called “styles™ or “ouiput
styles. ’) Most ‘reference stylf:s have published guidelines callcd ‘stvle manual’. '

For B. Tech (Food), BND, and M. Tech (Food) dissertations, we follow the latest APA SL\ le
manual for citation and referencing. However, the internal structure of the dissertation should
adhere to the CDFT-I10ST style outlined in this document. -

'Examp_les of references in the "‘CDF_T—IOST‘ style
A few references have been anﬁdtatcd in the foliowing paragraphs for clanty.
Book - | il
Author, A. A. (Year). Title of book. Publisher.
Example: | . ;
= .Smith, 1. (2020). U;-zderst.;mdfhg_P.\jfc}'?ufrkggrz Oxford University Press.
- Chapter in an edited book
Author, A. A. (Year). Title of chapter. In B. B. Ldltor (Ed) Title of book (pp. Xx- -xx). Publisher.

Examp!e

Brown, L. (2018) Cognitive developmem in children. In R. White (Ed.), Advances in Child
~ Psychology (pp. 45- 6'?) Cambrldge Unlversny Press.

. 'Journal article

Author, A. A. '(Yea'l*j. Title of article. Title of Journal, Volume(lssue), XX-XX.

- Example:

Taylor, M. (2071) The effects ofsleep depmatlon on memory. Journal of Neuroscience, 43(3),
112-125. i et it | pmioi el

Journal article with multiple authors (examples) -

Nguyen, T., Carnevale. I. I., Scholer, A. A.. Miele.D. B., & Fujita, K. (2019). Metamoma

knowledge of the role of iugh -level and low-level construal in goal-relevant task &}fou MCY

Journal of Personality and Social ]’su!mforrt 117(3), Z?Sc ce L
ien
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. For works with more thai 20 authors. list the first 19.aml_mrsj'i'_cr'ﬂffw'ed by an ellipsis (...). und
1hen the final author's' name: o S Sl Ll e -

- Example: B . _
Pegion, K. Kirtman. B. P, Becker, E., Collins, D. C..:LaJoié. E,, Burgman. R.. Bell. R
DalSele. R..- Min; D.-Zhu, Y., L1, W.. Sinsky, E.. Guan, H.; Gottschalck, )., Metzger. EF" s
Barton. N. P.. Achuthavarier, D., Marshak. I.. Koster, R., ... Kim. H. (2019). The subscasonal
experiment (SuhX): A multimodel subseasonal prediction experiment. Bulletin of the American

L

,-’n-afc!emjn."nﬁgfm! Society, FO0(10), P43 . s b e Rl D e
Diséertﬁtiunﬁr thesis . ' . "-
Author, A. A. (Yenr). Title of dissertation or thesis (Publication Nd.) [Type of work. Institution].
Database. E i d i -

| Exm.np}é.' | £

Jolinson, P. (2019). Exploring climate change impacts on agriculture (No. 123456) [Doctoral
dissertation, University of California]. ProQuest Dissertations & Theses Global.

Government document - : - _ __

: 'Authén'n-g Orga-nization. (Year). Tin‘eIOf docuiment (Report No. if available). Publisher. URL

~ Example:

National Institute of Health. (2022). Annual health report (NIH Publication No. 22-3456). U.S.
. Government Printing Office. iitirsi s b il Lon VIIES

“Abstract

Author. A. A2 (Year). Title of abstract [Abstract]. Title of Journal, Volume(Issue), XXXX.

Example: .
Williéms, K. .('2020). The role of nutrition in cogniﬁve function [Abstract]. Nutrition Research,
38(2), 45-50.
Journal in a thesis or dissertation

Author, A. A. (Year). Title of article. Title qf Journal, Vofunie(lséue), XX=XX. .

Example:

Davis, R. (201?). The impact of social media on mental health. Psychology Today. 32(4), 18-
90. . : = _ s L

22. Appendices

Appendices (also referred to as "Appendixes"”) should be numbered using uppercase English
letters. No more than two appendix tables or figures should appear on a single page.
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Program B. Tech (Food Technology) _ :
Céurse name and Code: CLASS SEMINAR, BFT 454 (B), ZCredtt s

ANNEX IV

CDFT IOST CLASS SEMINAR FORMAT

Semester: 8th (Final)
Credits: 2

_ Coursé overview

In lhu, final (8"") semester of B. Tech. (F ood Technology) program, students must deliver two
seminar  presentations, suppmted by a research paper and slides formatted to disscriation.
standards. This course is designed to strengthen scholarly ‘communication, rescarc ch
proficiency, and presentation  skills. ensuring students are well- prepared for their final
dissertation defense. Each student is assigned a mentor faculty, who provides guidance
throughout the research process and plays a critical role in the final evaluation. After receiving
comments and feedback, students must submit the corrected final seminar paper to the HOD

‘before another seminar is scheduled. Failure to do so will result in ineligibility for the next
presentation. Attendance is mandatory, and faculty oversight ensures strict adherence to

academic guidelines.

-

The evaluation follows a structured faculty assessment system: Mentor Faculty (50%),
Commentator Faculty (25%), and Head of Department (25%). To successfully complete the
course, students must secure a minimum pass mark of 60%. with grading focused on clarity.
research depth, and adherence to formal academic standards. The seminar enforces rgorous’

academic expectations, str uctured mentorbhlp and aLCOLult“{bllltV in research documentation,

fostering the critical thinking and communication skills necessary for professional and

academic success.

| Course objectives

By the end of this co'u'rse, students will:

1. Conduct e:\tenswe literary surveys on relevant food technology topics.

2. Adhere to the CDFT-IoST style manual for academic writing. _
3. 'Develop strong presentahon skills through structured, academic discussions.
4. Engage in critical peer review and commentator feedback. '
5 Receive mentorship for refining their research and presentation techniques. )

Course structure and guidelines

1. Topic selection and literary survey
« Each student selects a rescarch topic. preferably linked to their dlS‘%\.U.&thll
. Conducts a comprehensive literary survey using peer- le'@exghed wm"@)’;

| \._ C{“nw B"
N ~Bean oﬁm?
rt[. Wt

":00

and industry reports.
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3.

_Présentation format

. \\-To'i‘l:{?: clouch"\-\‘iil'z a mentar faculty for guidanee: ...~ " o
.Swmnm papw mbmmum

~  Studénts submit two copies of their seminar paper - di ait Lo the I“ 1D
"« One copy is forwarded to & commentator for review dl‘lt.l constiuctive-foed Hck‘ ;
« The paper must strictly follow the C DFT-10ST style manual.
« After receiving comments and fec dback. students must submit the corrected final
seminar paper to the HOD before another class seminar is schegduled.”
« Failure to submit the revised paper will result in the student not hmm u-llm\ed to

present again.

« Each student presents twlce per semester in a dissertation defense- style setting.
« Presentation Duration: '

o Presentation: 15 minutes (+5-minute warning).

o Q&A Session: 30-45 minutes. .
« The seminar is convened by two faculty members in a formal academic setting.
« Attendance of all students is mandatory and carries marks. | '

Presentation guidelines (CDFT-loST Format):

.._.-_.\.opo_--..l'_c\m.iimm._.

15.

Avoid colorful backgrounds, which may distract the audience.

Use Sans-serif fonts (Arial, Helvetica, Gill Sans) for clarity and readability. S
Limit slides to three paragraphs maximum (five lines per paragraph).

Use 22 pt (bold) for headings and 20 pt (regular) for text. '

Prepare slides in widescreen format (16:9).

Maintain academic style. avoiding corporate-style infographics.

The cover slide must include a meaningful image on one-half of the page.

Include a presentation outline slide to structure the content.

Limit the total presentation to 25 slides maximum.

. Use animations, transitions, and morph effects sparingly. !

. Carefully choose font color combinations, con31de11ng potentlal color blmdness in the
* audience. '
. Include running titles and page numbers for clarity on progress.
13.
14.

Use dark blue font for in-text citations of key references.
Ensure that the running title and main headings remain proper ly aligned throuurhout the
slideshow. Avoid unintended movement or instability caused by improper manipulation
of text and textboxes. : ' '
The final slides should contain:
« A partial list of important references.
« Mention of total references reviewed.
« Acknowledgments.
« Relevant color plates.
« A Thank You slide.
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Precision Fermentation- .
The Futurs of smmmm Food Producuan

Presentalinn outline

o Introduction
o Fundamentals of precision fermentation
o Technological advancements

. Applications in food industry
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Note on writing review-based class seminar paper

Since the seminar paper in the present context is purely a literature review. the focus should be
on analyzing and synthesizing existing research rather than presenting original data. In this -

- case, the Methodology section is not reqixifed in the traditional sense, but a Literature Search
Approach or Soutce Selection Criteria can be included to explain how the reviewed studies
were chosen. ' 1k

Main headings for a literature review-based-seminar paper

‘Title page :

Abstract — Brief summary of the topic and key findings from literature

Introduction — Background, research objectives, significance of topic

Literature review — Categorized discussion of relevant studies

Critical analysis and discussion — Comparative assessment of reviewed literature, -
identifying gaps, trends, and contradictions ‘

6. Conclusion and future directions — Summary of findings and suggestions for further -

research - Lo o :
7. References — Properly formatted citations in APA 7th edition E J
8. Appendices (if needed) — Supporting materials such as tables, figures. or extended =

text excerpts
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