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PURBANCHAL UNIVERSITY 
FACULTY OF SCIENCE AND TECHNOLOGY 

 
CURRICULUM 

BACHELOR IN FOOD TECHNOLOGY 
 

1. INTRODUCTION 
Purbanchal University has started Bachelor in Food Technology (B. Tech. Food) for 
the first time in Nepal. The courses is designed to fulfill the needs of high level, 
competent, practical-oriented food technologists in the country. 

 
2. OBJECTIVES 

 The main objectives of the courses are: 
a. To provide the students with theoretical as well as practical knowledge of 

general chemistry, food chemistry, biochemistry, food process engineering, 
product specific technologies, food processing and preservation 
methodologies, aspects of hygiene, nutrition, quality control and analysis of 
modern and indigenous food products and food plant management. 

b. To provide students with the knowledge of modern management systems, 
i.e. TQM, GMP, HACCP as applied in modern food and dairy industries and 
research methodology. 

c. To provide actual field experience and on-the-job training or in-plant 
training experiences to make the students perfect and practically fit  for 
adjustment in the food industries, government  and other jobs. 

 
3. ELIGIBILITY FOR ADMISSION 

Candidates who have passed I. Sc., +2 Science, diploma in food and dairy 
technology from an institution duly recognized by PU shall be eligible to apply for 
admission to the course. 
 

4. ADMISSION CRITERIA 
  Applicants seeking admission needs to appear compulsory at the entrance 
examination of two hours in Physics, Chemistry, Mathematics and English subjects 
; selection for the admission will be made entirely on the basis of merit. 
 

5. COURSE STRUCTURE 
a. Bachelor in Food Technology (B. Tech. Food) will be of eight semesters 

equivalent to 4 academic years. 
b. One (1) credit (theory or practical) allocates 15 lecture hours.  Each 

credit holds a score of 25 marks. 
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c. Students will be encouraged to visit the food and dairy industries and 
research laboratories from time to time. 

d.  Students have to compulsorily participate in the in-plant training for 
one and a half months (45 days) in the food/dairy industries and other 
related institutions. 

e.  Students must compulsorily complete research based (laboratory 
work based) thesis or dissertation in the eighth (8th) semester. 

 
6. EXAMINATION SYSTEM 
a. Students will have to appear at the theory and practical examinations at the 

end of each semester.  The time given for the theory examination will be 
based on credit hours allotted to the theory course as follows: 1 hour for 1 
credit courses, 2 hours for 2 credit courses and 3 hours for 3 credit courses.  
The practical examinations shall be of 6 hours.  For subjects the practical 
examinations of which require more than a day the same 6 hours must be 
divided among the practical, viva voce and observation exams. 
 

b. Evaluation of students during in-plant training and observation tours will be 
based on students’ performance, report submission and interview by the 
supervisor. 

c. Twenty percent (20%) of the marks allotted to the theory courses in each 
subject is allocated to the internal assessment to be conducted by the 
college fulfilling the rules and regulations of PU whereas 80% marks will 
allotted to the final examinations conducted by the university at the end of 
each semester. 

d. A research based dissertation work must be carried out by the student in 
the eighth (8th) semester.  The printed report must be submitted in a 
specific format to the college.  The student has to present and defend 
his/her research work to the dissertation committee consisting of 
department head, two internal examiners assigned by the college, an 
external examiner assigned by the university and the dissertation 
supervisor. 
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7. TOTAL CREDIT 
The total number of credits of the Bachelor in Food Technology is 135 i.e. 88 
credits for theory and 47 credits for practical. The total marks is 3375 i.e. 2200 
marks for theory and 1175 marks for practical. 
 

8. EVALUATION SYSTEM 
a. Pass marks 

i. Theory: 40% 
ii. Practical: 40% 

b. Grading 
Division Percentage Grade 

i. Distinction 80% or above A 
ii. First 60% to 79% B 

iii. Second 50% to 59% C 
iv. Pass 40% to 49% D 
v. Fail Less than 40% F 

vi. Incomplete Absent or incomplete I 
c. Students must pass theory and practical examinations separately. 

Note: 
The courses during Semester One (1) to Semester FOUR (4) are common to 
both Bachelor’s in Food Technology (B. Tech. Food) and Bachelor’s Degree in 
Dairy Technology (B. Tech. Dairy). 

 
Note: Based on old grading system till 2015(educational year 2072/073) 
 
 

NEW GRADING SYSTEM from 2073/74(2016 batch) 

EQUIVALENT MARKS LETTER GRADES GRADE VALUE REMARKS 

90 and Above A+ 4.00  

80 and Below 90 A 3.75  

70 and Below 80 B+ 3.50  

60 and Below 70 B 3  

50 and Below 60 C 2.50  

40 and Below 50 D 1.75  

Below 40 F 0.00 Fail 

Not 
Qualified(NQ)/Absent 

I - Incomplete 

 
CGPA (Cumulative Grade Point Average) at the end of the degree defines the division 
will be one of the followings: 
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CGPA Definitions Division 

3.75-Below 4.00 First with Excellence 

3.50-Below 3.75 First with Distinction 

3.00-Below 3.50 First Division 

2.50-Below 3.00 Second Division 

2.00-Below 2.50 Pass Division 

 
The CGPA of student must remain 2.00 or above throughout the duration of studies. A 
student who has not obtained the minimum CGPA by the completion of all semester 
exams shall be allowed to take betterment examination have lowest grade i.e. ‘C’ 
Grade according to proposed grading system to improve grade to make up the 
minimum CGPA. The student will be allowed to sit for betterment exam after 
completion of all semester exams, according to the betterment examination 
application submitted by student and approval from the Office of the Examination 
Management. 
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SEMESTER I 

SN Code Subject Nature Credit 

1 BFDT 111 Applied Physics T+P 3+1 

2 BFDT 112 Applied Chemistry T+P 3+1 

3 BFDT 113 Applied Mathematics and Statistics T+P 3+1 

4 BFDT 114 Applied Microbiology T+P 2+1 

5 BFDT 115 Basic Engineering for Food and Dairy T+P 2+1 

Total 13+5 

 

 

SEMESTER II 

SN Code Subject Nature Credit 

1 BFDT 221 Agro-Business Management T+P 2+0 

2 BFDT 222 Food Chemistry T+P 3+1 

3 BFDT 223 Food Extension Education T+P 2+0 

4 BFDT 224 Computer Application in Food & Dairy Industries T+P 1+2 

5 BFDT 225 Instrumental Methods of Food Analysis T+P 3+2 

6 BFDT 226 Food Process Engineering I T+P 2+1 

Total 13+6 
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SEMESTER III 

SN Code Subject Nature Credit 

1 BFDT 331 Biochemistry & Human Nutrition T+P 3+2 

2 BFDT 332 Advanced Microbiology T+P 2+1 

3 BFDT 333 Biochemical Engineering T+P 2+1 

4 BFDT 334 Modern Biotechnology and Genetic Engineering T+P 2+1 

5 BFDT 335 Post Harvest Technology T+P 2+1 

6 BFDT 336 IT Based Management in Food/Dairy Industries T+P 1+1 

Total 12+7 

 

 

SEMESTER IV 

SN Code Subject Nature Credit 

1 BFDT 441 Quality Control and Assurance T+P 2+1 

2 BFDT 442 Food Process Laboratory System Development T+P 2+1 

3 BFDT 443 Food Process Engineering II T+P 2+1 

4 BFDT 444 Nutrition and Dietetics T+P 1+1 

5 BFDT 445 Packaging Technology T+P 3+1 

6 BFDT 446 Industrial Microbiology T+P 2+1 

7 BFDT 447 Human Resource and Entrepreneurship Development T+0 1+0 

Total 13+6 
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SEMESTER V 

SN Code Subject Nature Credit 

1 BFT 551 Advanced Food Process Engineering T+P 3+1 

2 BFT 552 Technology of Food Products I: Fruits and Vegetables T+P 3+1 

3 BFT 553 Technology of Food Products II: Cereal, Legumes and 
Oilseeds 

T+P 3+1 

4 BFT 554 Technology of Food Products III: Fats and Oils T+P 3+1 

5 BFT 555 Market Research and Consumer Behavior T+P 1+1 

Total 13+5 

 

 

SEMESTER VI 

SN Code Subject Nature Credit 

1 BFT 661 Technology of Food Products IV: Snack Foods T+P 3+1 

2 
BFT 662 

Technology of Food Products V: Alcoholic and Non-
Alcoholic Beverages 

T+P 2+1 

3 BFT 663 Technology of Food Products VI:  Spices, Tea and Coffee T+P 3+1 

4 BFT 664 Technology of Food Products VII: Meat, Fish and Poultry T+P 3+1 

5 
BFT 665 

Technology of Food Products VIII: Chocolate and 
Confectionery 

T+P 2+1 

Total 13+5 
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SEMESTER VII 

SN Code Subject Nature Credit 

1 BFT 771 Environmental Management T+P 2+1 

2 BFT 772 Marketing and Exporting of Food Commodities T+P 2+1 

3 BFT 773 Technology of Food Products IX – Indigenous Foods of 
Nepal 

T+P 2+1 

4 BFT 774 Quality Management System and Application T+P 3+1 

5 BFT 775 Food and Beverage Services T+P 1+1 

6 BFT 776 Research and Development in Food Technology T+P 1+1 

7 BFT 777 Research Topic Selection 0+P 0+1 

Total 11+7 

 

 

SEMESTER VIII 

SN Code Subject Nature Credit 

1 BFT 881 In-Plant Training 0+P 0+2 

2 BFT 882 Thesis 0+P 0+4 

Total 0+6 

SUB TOTAL(THEORY+PRACTICAL) 88+47 

GRAND TOTAL 135 
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SEMESTER I 
BFDT 111 APPLIED PHYSICS (3 + 1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Course Details Lectures 
Theory 
1. Mechanics 8 

1.1. Elasticity 
1.1.1. Definition of stress & strain 
1.1.2. Bulk & shear modulus of elasticity 
1.1.3. Poisson’s ratio 
1.1.4. Relation between elastic constants 
1.1.5. Twisting couple on a cylindrical rod or wire 
1.1.6. Bending of beams 
1.1.7. Bending moment & its derivatives 
1.1.8. Cantilever 
1.1.9. Bending of beam loaded at the center with their ends fixed 
1.1.10. Determination of young’s modulus of elasticity 

1.2. Surface tension 
1.2.1. Surface tension phenomena 
1.2.2. Molecular theory 
1.2.3. Capillarity 
1.2.4. Angle of contact 
1.2.5. Surface tension by capillary rise including radius of capillary 
1.2.6. Excess pressure calculation in spherical drop, soap bubble 
1.2.7. Applications 

1.3. Viscosity  
1.3.1. Newton’s formula for viscosity 
1.3.2. Streamline & turbulent flow 
1.3.3. Equation of continuity of flow 
1.3.4. Energy of the fluid 
1.3.5. Bernoulli’s theorem 
1.3.6. Critical velocity & Reynold’s number 
1.3.7. Poiseuille’s equation 
1.3.8. Determination of coefficient of viscosity by Ostwald viscometer, rotating cylinder 
1.3.9. Temperature dependence of viscosity 

2. Heat & Thermodynamics 10 
2.1. Heat & work 
2.2. First law of thermodynamics 
2.3. Second law of thermodynamics 
2.4. Entropy 
2.5. Carnot cycle & its efficiency 
2.6. Van der Wall’s equation of state 
2.7. Critical constants 
2.8. Liquefaction of gases 
2.9. Principles of thermometry 
2.10. Concept of temperature & its measurements 
2.11. Kelvin, Celsius & Fahrenheit scales 
2.12. Thermal energy 
2.13. Platinum resistant thermometer 
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2.14. Thermocouple & thermistor as thermometers 
3. Optics 10 

3.1. Wave theory of light 
3.1.1. Wave motion 
3.1.2. Newton’s corpuscular theory 
3.1.3. Wave theory of light 
3.1.4. Huygen’s principle 
3.1.5. Nature of light 

3.2. Interference 
3.2.1. Principle of superposition 
3.2.2. Analytical treatment of interference 
3.2.3. Wavelength, path difference in terms of wavelength 
3.2.4. Theory of interference fringes 
3.2.5. Coherent sources 
3.2.6. Fresnel’s biprism 
3.2.7. Optical path 
3.2.8. Interference in thin films by reflected rays 
3.2.9. Interference in thin films by transmitted rays 
3.2.10. Theory of Newton’s rings 
3.2.11. Newton’s rings by reflected light 
3.2.12. Newton’s rings by transmitted light 
3.2.13. Determination of wavelength of light & refractive index of liquid 

3.3. Diffraction 
3.3.1. Fresnel’s & Fraunhoffer diffractions 
3.3.2. Difference between interference and diffraction 
3.3.3. Fraunhoffer diffraction at a single slit 
3.3.4. Diffraction grating 
3.3.5. Determination of wavelength 

3.4. Polarization 
3.4.1. Introduction to polarized & unpolarized light 
3.4.2. Brewster’s law & Malus law 
3.4.3. Plane of polarization 
3.4.4. Double refraction, optical axis 
3.4.5. Nicol’s prism 
3.4.6. Use of Nicol prism as polarizer & analyzer 
3.4.7. Optical activity & specific rotation 

3.5. LASER Beam 
3.5.1. Principles of Laser 
3.5.2. Population inversion 
3.5.3. Optical pumping 
3.5.4. Ruby Laser 
3.5.5. Applications of Laser 

4. Electricity & Magnetism 8 
4.1. Electrostatics 

4.1.1. Introduction 
4.1.2. Electrostatic force, electrostatic field 
4.1.3. Coulomb’s law 
4.1.4. Potential due to point charges 
4.1.5. Potential difference & energy 
4.1.6. Application of Gauss Law (sphere & plane conductor) 

4.2. Current electricity 
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4.2.1. AC & DC currents 
4.2.2. Electromagnetic induction 

4.2.3. Introduction to the mechanism of conduction of currents 
4.2.4. Ohm’s law 
4.2.5. AC circuits – Introduction to R, L, C, LR, RC & LCR circuits 

5. Nuclear Physics 9 
5.1. General properties of the nucleus 

5.1.1. Introduction 
5.1.2. Rutherford’s scattering experiment 
5.1.3. Nuclear size, nuclear mass, nuclear density, & nuclear charge 
5.1.4. Spin angular momentum 
5.1.5. Resultant angular momentum 
5.1.6. Nuclear magnetic dipole moments 
5.1.7. Binding energy 
5.1.8. Packing fraction mass defect 
5.1.9. Stability of nucleus 
5.1.10. Isotopes & isobars 

5.2. Nuclear model 
5.2.1. Liquid drop model 
5.2.2. The shell model 

5.3. Radioactivity 
5.3.1. Natural radioactivity 
5.3.2. Alpha, beta & gamma rays 
5.3.3. Laws of radioactive decay 
5.3.4. Half life & average life 
5.3.5. Unit of radioactivity 
5.3.6. Activity of a radioactive substance 

5.4. Nuclear reactions 
5.4.1. Nuclear reactions 
5.4.2. Q value of a nuclear reaction 
5.4.3. Artificial radioactivity 
5.4.4. Applications of radioisotopes 
5.4.5. Nuclear fission, & nuclear fusion 
5.4.6. Nuclear chain reaction 

5.5. Elementary particles 
5.5.1. Particles & antiparticles 
5.5.2. Fundamental interactions 
5.5.3. Mass energy conservation 
5.5.4. Modern Quark theory 

 
Practical 

1. Surface tension of liquids such as oils & milk 
2. Density & specific gravity of food materials such as eggs, spices, grains, fats & oils 
3. Coefficient of viscosity of mustard oil by Stoke’s method & Ostwald viscometer 
4. Study of temperature dependence of viscosity 
5. Compound pendulum 
6. Measurement of Young’s modulus by bending of beam method 
7. Refractive index of transparent liquids 
8. Measurement of cp/cv of air 
9. Measurement of moment of inertia of a flywheel 
10. Measurement of specific heat of vegetable oils & grains 
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11. Melting point of pure & vegetable ghee 
12. To study the characteristics of NPN & PNP transistors 
13. Use of Geiger Muller counter for measuring half-life of radioactive source 

 
Text Books 

1. Murugeshan R; MODERN PHYSICS; 
2. Rajan JB; MODERN PHYSICS; 
3. Arora CL; BSc PHYSICS;  

 
References 

1. Subramanyam BJ; OPTICS;CBS Publishers 2002 
2. Subramanyam N & Brijlal; HEAT AND THERMODYNAMICS; S Chand & Company Ltd., Delhi, 2004 
3. Ghosh JK; ELECTRICITY;Tata McGraw Hill, 2003 
4. Basudeo DN; ELECTRICITY;CBS Publishers 1997 
5. CL Arora; PRACTICAL PHYSICS; S Chand and Company, 1997 
6. Pristley; ATOMIC & NUCLEAR PHYSICS; McGraw Hill, 1996 
7. Satya Prakash; ELECTROMAGNETIC THEORY & ELECTRODYNAMICS; Kedar Nath Ram Nath & Co. 

Publishers, Meerut 2005 
8. Theraja BL; BASIC ELECTRONICS: SOLID STATE; S Chand & Company Ltd., Delhi, 1999 
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SEMESTER I 
BFDT 112 APPLIED CHEMISTRY (3 + 1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Course Details Lectures 
1. Quantitative analysis of carbon, hydrogen & nitrogen and determination of the weight of organic 

acids & bases 2 
1.1. Victor Meyer method 
1.2. Freezing point method 
1.3. Boiling point method 
1.4. Silver salt method for acids 
1.5. Platinum chloride method for bases 

2. Introduction to carbonic compounds 3 
2.1. Resonance 
2.2. Tautomerism 
2.3. Orbital picture of Benzene 

3. Isomerism 3 
3.1. Introduction & definition 
3.2. Tetrahedral theory of carbon 
3.3. Chain, position, functional isomerism & metamerism 
3.4. Stereoisomerism 

3.4.1. Geometric isomerism 
3.4.2. Geometric isomerism of malic & fumeric acid 
3.4.3. Optical activity, enantiomers, distereomers, mesocompound 
3.4.4. Optical isomerism of lactic & tartaric acid 

4. Organic Reactions 4 
4.1. Types of organic reactions 

4.1.1. Substitution reactions 
4.1.1.1. Nucleophilic substitution: Aliphatic substitution, aromatic substitution 

4.1.2. Polymerization reactions 
4.1.2.1. Addition polymerization 
4.1.2.2. Condensation polymerization 

4.1.3. Condensation reactions 
4.1.3.1. Aldol condensation 
4.1.3.2. Claisen condensation 

4.1.4. Intermolecular changes 
4.1.4.1. Orlon rearrangement 
4.1.4.2. Frics rearrangement 

4.1.5. Biological oxidation 
4.1.5.1. Conversion of alcohol to aldehyde 

5. Reaction Mechanism 4 
5.1. Breaking of covalent bonds 

5.1.1. Homolytic fission 
5.1.2. Heterolytic fission 

5.2. Energetic of reactions 
5.2.1. Activation energy 
5.2.2. Endothermic & exothermic reactions 
5.2.3. Transition & intermediate state 

5.3. Inductive effects, electron misplacement 
5.4. Types of reaction mechanisms 
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5.5. Physical & chemical methods of determining reaction mechanisms (kinetic & non-
kinetics) with examples 

6. General Information & Chemistry of Carbohydrates & Vitamins 10 
6.1.   Carbohydrates 

6.1.1. Introduction & classification 
6.1.2. Configuration of monosaccharide 
6.1.3. Chemistry & structure of glucose & fructose 
6.1.4. Chemistry of disaccharides: sucrose, maltose & lactose 
6.1.5. Chemistry of polysaccharides: starch (amylase & amylopectin structure) 

6.2.  Vitamins 
6.2.1. Introduction & classification 

6.2.1.1. Fat soluble group (A, D, E, & K) 
6.2.1.2. Water soluble group (B complex, & C) 

6.2.2. Structure, chemistry & properties of vitamins 
7. Alkaloids 3 

7.1.  Definition & introduction of alkaloids 
7.2.  General methods of extraction 
7.3.  General physical properties of alkaloids 
7.4.  Classification of alkaloids 

7.4.1. Pyridine alkaloids, e.g., nicotine 
7.4.2. Piperidine alkaloids, e.g., coniine 
7.4.3. Quinoline alkaloids, e.g., quinine 
7.4.4. Isoquinoline alkaloids, e.g., papaverine, morphine 
7.4.5. Indole alkaloids, e.g., gramine, strychine 

7.5. Chemistry, structure & application of some important alkaloids 
7.5.1. Coniine 
7.5.2. Piperine 
7.5.3. Nicotine 
7.5.4. Quinine 
7.5.5. Atropine 

8. Flavonoids 3 
8.1. Introduction 
8.2. General properties 
8.3. Application & uses 

9. Dyes & Dyeing Theory of Color 4 
9.1. Introduction & definition of dye 
9.2.  Classification of dyes on the basis of structure & methods 
9.3.  General study of azo-dyes 

9.3.1. Aniline yellow 
9.3.2. Methyl orange 
9.3.3. Triphenylvioletphthaline dyes (phenolphthalein dyes) 
9.3.4. Xanthine dyes 

10. Natural Coloring Matters 2 
10.1. Structure & chemistry of natural coloring matters such as anthocyanins, chlorophylls & 

carotenoids 
11. Modern Theory of Indicators 2 

11.1. Concept of pH 
11.2. Buffer solution, & its types 
11.3. Amphoteric electrolytes 
11.4. Acid base indicators 
11.5. Change in pH in acid-base titration 
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11.6. Types of indicator 
11.7. Ostwald theory 
11.8. Quinonoid theory 

12. Bohr’s Theory of Hydrogen Atom 2 
12.1. Postulates 
12.2. Calculation of radius & energy 
12.3. Bohr’s explanation of hydrogen spectra 
12.4. Limitations of Bohr’s theory 
12.5. Quantum number 

13. Fats & Oils 3 
13.1. Introduction & definition 
13.2. Difference between fats & oils 
13.3. Occurrences  
13.4. Extraction 
13.5. Properties 

13.5.1. Hydrolysis 
13.5.2. Hydrogenation 

 
Practical 
1. Identification of functional groups 
2. Volumetric analysis such as redox, potassium dichromate, iodometry, & EDTA titrations 
3. Preparation of organic compounds  

a. Acetylene 
b. Benzoic acid 
c. Lactose 

4. Isolation of organic compounds from the source 
a. Citric acid from lemon 
b. Caffeine from tea 
c. Starch from potato 

5. Gravimetric analysis 
a. Estimation of Calcium (Ca) 
b. Estimation of Iron (Fe) 
c. Estimation of Nickel (Ni) 
d. Estimation of Chlorides 
e. Estimation of Sulfates 

 
Text Books 
1. Bahl A & Bahl BS; A TEXTBOOK OF ORGANIC CHEMISTRY; S Chand & Company Ltd., Delhi, 1998 
 
References 
1. Bahl A, Bahl BS & Tuli GD; ESSENTIALS OF PHYSICAL CHEMISTRY; S Chand & Company Ltd., Delhi, 

1998 
2. Morrison & Boyd; ORGANIC CHEMISTRY; Pearson Education Inc.,1996 
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SEMESTER I 
BFDT 113 APPLIED MATHEMATICS AND STATISTICS (3 + 1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Course Details Lectures 

Group A: Mathematics 
1. Differential Calculus 5 

1.1. Revision of the notion of differential coefficient and derivative 
1.2. Higher order derivatives and the use of Leibnitz’s theorem 

2. Integral Calculus 4 
2.1. Revision of integration 
2.2. Definite integral 

2.2.1. Properties of definite integral 
2.3. Area under plane curves (with reference to ellipse, parabola, circle, and between two curves & 

lines 
3. Differential Equation and Industrial Math 6 

3.1. Definition and classification 
3.2. Solutions of differential equation of first order first degree (by variable separation, 

homogeneous equation, exact equation and linear equation method) 
3.3. Linear differential equation with constant coefficients (equation of second order) 
3.4. Application of mathematics in food industry (industrial mathematics) 

 
Group B: Statistics 

4. Descriptive Statistics 10 
4.1. Data presentation  

4.1.1. Nature & sources of statistical information 
4.1.2. Frequency distribution 
4.1.3. Tabular, diagrammatic & graphic presentation of data 

4.2. Fundamental Statistical Measures  
4.2.1. Measures of central tendency: Mean, median, mode, partition values 
4.2.2. Measures of dispersion & its characteristics: Range, quartiles, moments, skewness & 

kurtosis 
4.3. Correlation, Regression Analysis & Least Square Methods  

4.3.1. Correlation 
4.3.1.1. Scatter diagram 
4.3.1.2. Karl Pearson coefficient of correlation 
4.3.1.3. Rank correlation 
4.3.1.4. Partial & multiple correlations 
4.3.1.5. Its properties & interpretations 

4.3.2. Regression Analysis and Least Square Methods:  
4.3.2.1. Linear regression & Regression coefficients 
4.3.2.2. Multiple regressions 
4.3.2.3. Coefficient of determination 
4.3.2.4. Fitting of multiple regression up to three variables 
4.3.2.5. Principle of least square 
4.3.2.6. Fitting of polynomials and exponential curves 

5. Probability 10 
5.1. Introduction, random variables & mathematical expectations 
5.2. Definition of probability 
5.3. Additive and multiplicative laws of probability 
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5.4. Conditional probability, and Bayes’ theorem 
5.5. Random variable 

5.5.1. Definition (discrete and continuous) 
5.5.2. Distribution function, Probability mass function and probability density function 

5.6. Mathematical expectation 
5.6.1. Definition 
5.6.2. Additional and multiplicative theorems of expectation 

5.7. Probability distributions 
5.7.1. Discrete Probability Distributions 

5.7.1.1. Concepts, definition 
5.7.1.2. Properties & application of Univariate distributions such as binomial, 

Poisson distribution (Derivation not required) 
5.7.2. Continuous Probability Distributions 

5.7.2.1. Concepts of normal distribution 
5.7.2.2. Properties, importance and applications of normal distribution 

6. Statistical Methods 10 
6.1. Sampling & estimation 

6.1.1. Sampling theory 
6.1.1.1. Introduction 
6.1.1.2. Population & sample 
6.1.1.3. Parameter and statistics 
6.1.1.4. Concept of sampling distributions, standard error 
6.1.1.5. Principle steps in a sample survey 
6.1.1.6. Principles of sampling 
6.1.1.7. Errors in sampling – sampling & non-sampling error 
6.1.1.8. Types of sampling – simple random sampling, stratified random 

sampling, systematic random sampling, cluster sampling, multistage 
sampling, PPS sampling (definition) 

6.1.2. Theory of estimation 
6.1.2.1. Point estimation 
6.1.2.2. Criteria of good estimation (definition only) 
6.1.2.3. Methods of point estimation 
6.1.2.4. Method of maximum likelihood estimate 
6.1.2.5. Method of least squares 
6.1.2.6. Interval estimation 
6.1.2.7. Confidence intervals for population mean and proportion 

6.2. Test of significance 
6.2.1. Null and alternative hypothesis 
6.2.2. Types of error 
6.2.3. Critical region and level of significance 
6.2.4. One tailed and two tailed tests 
6.2.5. Critical values 
6.2.6. Procedure for testing of hypothesis 
6.2.7. Test of significance of large samples 
6.2.8. Test of significance of proportion, t test, F test, Z test 
6.2.9. Concept of non-parametric tests, Chi square test 

6.3. Statistical analysis of designed experiments 
6.3.1. Analysis of variance, one-way and two-way classification 

6.4. Statistical Quality Control 
6.4.1. Techniques for quality improvement through the use of statistical process control 

6.4.1.1. Introduction, chance and assignable causes of variation 
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6.4.1.2. Statistical basis of the control chart 
6.4.1.3. Control chart for variance (X-chart, R-chart, σ-chart) 
6.4.1.4. Control chart for attributes (p, np & c–chart) 
6.4.1.5. Natural tolerance limits and specification limits 

 
Practical 
1. Constructions of tables, bar diagrams, pie charts and graphs (frequency polygon and curve, histogram 

and ogive) 
2. Computations of mathematical and non-mathematical averages 
3. Computations of measure of dispersion (Q.D., M.D., S.D., and C.V.) 
4. Computations of moments, coefficients of Skewness and kurtosis 
5. Computations of regression and correlation coefficients 
6. Fitting multiple regression line, finding multiple and partial correlation coefficients 
7. Least square fitting of up to three degree, fitting exponential curves 
8. Computation of probabilities in different conditions 
9. Fitting binomial, Poisson, and normal distributions 
10. Finding areas under curves in different conditions 
11. Finding confidence interval for mean and proportion 
12. Test of single mean for large and small sample (variance known/unknown case) 
13. Test of equality of two populations means for large and small samples (variance known/ unknown 

case) 
14. Test for a proportion and the test of equality of two proportions 
15. Test for a population variance and two populations variances 
16. Test for goodness of fit and for consistency in 2×2 table 
17. Carry out one-way and two-way ANOVA 
18. Constructions of mean and range chart 
19. Exercises on statistical computation using software packages like MS Excel, d-Base, and SPSS 
 
Text Books 
1. Pant GD & Shrestha GS; INTEGRAL CALCULUS & DIFFERENTIAL EQUATION; Sunil Prakashan, Nepal, 

2002 
2. Singh MB & Bajracharya BC; DIFFERENTIAL CALCULUS; Sukunda Pustak Bhandar, Nepal, 2000 
3. Shrestha HB; STATISTICS & PROBABILITY – CONCEPTS & TECHNIQUES; Ekta Books Distributors, 

Nepal, 2004 
4. Gupta SC & Kapoor VK; FUNDAMENTALS OF MATHEMATICAL STATISTICS; S Chand & Sons,1996 
 
References 
1. Das BC & Mukherjeee BN; DIFFERENTIAL CALCULUS; UN Dhur & Sons Pvt. Ltd., India, 1996 
2. Das BC & Mukherjee BN; INTEGRAL CALCULUS & DIFFERENTIAL EQUATION; UN Dhur & Sons Pvt. 

Ltd., India, 1998 
3. Thomas GB & Finney RL; DIFFERENTIAL CALCULUS; Pearson Education Asia, India, 2000 
4. Saxena HC; ELEMENTARY STATISTICS; S Chand & Company, India, 1994 
5. Snedecor GW & Cochran WG; STATISTICAL METHODS; East West Press, India 
6. Montgomery DC; INTRODUCTION TO STATISTICAL QUALITY CONTROL; John Wiley & Sons, 2001 
7. Montgomery DC; DESIGN AND ANALYSIS OF EXPERIMENTS; John Wiley & Sons, 2000 
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SEMESTER I 
BFDT 114 APPLIED MICROBIOLOGY (2 + 1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Course Details Lectures 
1. Microbial Science: History & Development 1 

1.1. Introduction 
1.2. Pioneers of applied microbiology 
1.3. Scope & field of study 
1.4. Role of culture collection centers 

2. Laboratory & Laboratory Equipment 3 
2.1. Introduction & uses of 

2.1.1. Autoclave 
2.1.2. Incubator 
2.1.3. Hot air oven 
2.1.4. Laminar hood 

2.1.4.1. Introduction, principle 
2.1.4.2. Uses & precautions 

2.2. Microscopy 
2.2.1. History, introduction 
2.2.2. Types of microscopes 
2.2.3. Light microscope (2D imaging) 

2.2.3.1. Bright field microscopy: Simple microscope (introduction & uses), 
compound microscope (introduction, optical parts, mechanical parts, 
optical path, uses, principles, magnification, resolution, angular & 
numerical aperture) 

2.2.3.2. Introduction & uses of the microscopes: Dark field microscopy, 
ultraviolet & fluorescence microscopy, phase contrast microscopy, 
differential interference contrast (DIC) microscopy, confocal scanning 
laser microscopy, scanning tunneling microscopy (scanned probe 
microscopy), atomic force microscopy, atomic force microscopy 

2.2.3.3. Recent developments in 3D imaging 
2.2.4. Electron microscope 

2.2.4.1. Introduction, types, & uses 
2.2.4.2. Limitations 

3. General idea about Culture Media, Sterilization and Aseptic Techniques 2 
3.1. Culture & pure culture 
3.2. Common ingredients of culture media & their roles 

3.2.1. Peptone 
3.2.2. Meat/beef extract 
3.2.3. Mineral salts 
3.2.4. Carbohydrates 
3.2.5. Water  
3.2.6. Agar 

3.3. Major types of culture media 
3.3.1. Simple media 
3.3.2. Synthetic media 
3.3.3. Special media 

3.3.3.1. Enriched media 
3.3.3.2. Enrichment media 
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3.3.3.3. Selective media 
3.3.3.4. Differential (indicator) media 
3.3.3.5. Sugar media 
3.3.3.6. Transport maintenance media 

3.3.4. Forms of culture media 
3.3.4.1. Solid media 
3.3.4.2. Semi-solid media 
3.3.4.3. Fluid (Liquid) media 

3.4. Sterilization 
3.5. Aseptic techniques 

4. Morphology, Reproduction, Cytology, & Spore Formation 3 
4.1. Morphology of bacteria 
4.2. Morphology of mold & structure of hyphae 
4.3. Cytology of bacteria & yeast 
4.4. Characteristics & types of virus 
4.5. Characteristics of protozoa & rickettsia 
4.6. Reproduction of bacteria, yeast, & mold 
4.7. Spore formation 

4.7.1. Introduction 
4.7.2. Germination of spore 
4.7.3. Conditions to stimulate germination 
4.7.4. Factors for resistance & viability 

5. Cultivation of Microorganisms – Nutrition and Metabolism 4 
5.1. Nutrition 

5.1.1. Classification of microorganisms on the basis of nutrition 
5.1.2. Definition with examples 

5.1.2.1. Chemotrophs 
5.1.2.2. Phototrophs 
5.1.2.3. Lithotrophs 
5.1.2.4. Autotrophs 
5.1.2.5. Organotrophs 
5.1.2.6. Heterotrophs 
5.1.2.7. Parasites 

5.2. Requirements for growth 
5.2.1. Physical factors 

5.2.1.1. Temperature – cardinal temperature, classification of microorganisms as 
psychrophiles, mesophiles, thermophiles, hyperthermophiles 

5.2.1.2. pH – classification of microorganisms 
5.2.1.3. Osmotic pressure – halophiles & halotolerant 
5.2.1.4. Light 

5.2.2. Chemical factors 
5.2.2.1. Essential elements – carbon, nitrogen, sulfur, phosphorus, hydrogen, 

oxygen 
5.2.2.2. Oxygen – classification of microorganisms on the basis of O2 

requirements, oxygen toxicity, protective mechanisms against toxic 
effects of oxygen 

5.3. Cultivation of aerobic bacteria 
5.4. Cultivation of anaerobic bacteria 

5.4.1. Pre-reduced media 
5.4.2. Candle jar 
5.4.3. GasPak system 
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5.5. Metabolism 
5.5.1. Introduction 
5.5.2. Catabolism 
5.5.3. Anabolism 
5.5.4. Link between catabolism & anabolism 
5.5.5. EMP Pathway 
5.5.6. Glycerol, acetic acid & lactic acid fermentation 

6. Characterization & Behavior of Microorganisms 2 
6.1. Isolation of pure culture 

6.1.1. Pour-plate technique 
6.1.2. Streak-plate technique 

6.2. Systems of identification of microorganisms 
6.2.1. Morphology & staining characteristics 
6.2.2. Cultural characters 
6.2.3. Biochemical reactions 
6.2.4. Metabolism 

7. Micrometry, & Staining 2 
7.1. Definition of dyes & stains 
7.2. Difference between dyes & stains 
7.3. Advantages & disadvantages of staining 
7.4. Classification of dyes & stains 
7.5. Theory of staining 

7.5.1. Physical 
7.5.2. Chemical 

7.6. Principle, procedure & uses of staining methods 
7.6.1. Simple staining 
7.6.2. Negative staining 
7.6.3. Gram staining 

8. Factors Influencing the Control of Microorganisms Including Death Time, Z, F & D values 4 
8.1. Destruction of microorganisms 

8.1.1. Introduction 
8.1.2. Types of agents 
8.1.3. Conditions for action 
8.1.4. Modes of action 
8.1.5. Factors affecting the effectiveness of agents 
8.1.6. Applications 
8.1.7. Classification of disinfectants 

8.2. Thermal destruction of microorganisms 
8.2.1. Pasteurization 
8.2.2. Sterilization 
8.2.3. Factors affecting heat resistance in microorganisms 
8.2.4. Thermal death time (TDT) 
8.2.5. Survivors/death rate curve 
8.2.6. D-value 
8.2.7. TDT curve 
8.2.8. Z-value 
8.2.9. F-value 

9. Microbial Growth, & Genetics 2 
9.1. Growth curve 
9.2. Introduction to bacterial genetics 

9.2.1. Phenotype 
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9.2.2. Genotype 
9.2.3. Mutation 
9.2.4. Induced mutation 
9.2.5. Recombination 
9.2.6. Transformation 
9.2.7. Transduction 

10. Environmental Microbiology 4 
10.1. Microbiology of air 

10.1.1. Aeromicrobiology 
10.1.2. Atmosphere as habitat & medium for microbial dispersal 
10.1.3. Sources of microorganisms in air 
10.1.4. Dust droplets & droplet nuclei 
10.1.5. Factors determining number, types & survival of microorganisms in air 
10.1.6. Types of microorganisms found in air – bacteria, fungi, viruses 
10.1.7. Dispersal of microorganisms in air 
10.1.8. Significance of microorganisms in air 
10.1.9. Air-borne diseases – examples with causative organisms 
10.1.10. Enumeration of microorganisms in air 

10.1.10.1. Impingement technique 
10.1.10.2. Sedimentation 
10.1.10.3. Filtration 
10.1.10.4. Centrifugation 
10.1.10.5. Electrostatic precipitation 
10.1.10.6. Thermal precipitation 

10.2. Microbiology of water 
10.2.1. Aquatic microbiology 
10.2.2. Types of natural waters 
10.2.3. Bacterial flora of water 
10.2.4. Microbial water pollution 
10.2.5. Water-borne diseases – examples with causative organisms 
10.2.6. Bacteriological indicators 

10.2.6.1. Coliforms 
10.2.6.2. Fecal streptococci 
10.2.6.3. Clostridium welchii 

10.2.7. Bacteriological examination of water 
10.2.7.1. Test for coliforms – MPN (most probable number) 
10.2.7.2. Membrane filter 
10.2.7.3. Colony count 

10.3. Microbiology of soil 
10.3.1. Introduction 
10.3.2. Microbial flora of soil 
10.3.3. Interaction among soil microorganisms 

10.3.3.1. Neutral association 
10.3.3.2. Positive association – mutualism, commensalisms 
10.3.3.3. Negative association – antagonism, competition, parasitism 

10.3.4. Biogeochemical cycles 
10.3.4.1. Nitrogen cycle (introduction only) 
10.3.4.2. Carbon cycle (introduction only) 

10.3.5. Biogeochemical role of soil microorganisms 
10.3.6. Enumeration of microorganisms from soil – pour plate method 
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11. Microbial food contamination, infection, intoxication and mycotoxins 2 
11.1. Microbial food-born diseases 

11.1.1. Food intoxication 
11.1.1.1. Introduction and examples with causative organisms 

11.1.2. Food infection 
11.1.2.1. Introduction and examples with causative organisms 

11.2. Mycotoxins 
11.2.1. Aflatoxins 
11.2.2. Biological effects 
11.2.3. Biochemical mechanism 
11.2.4. Conditions for toxin production 
11.2.5. Sources of Aspergillus 
11.2.6. Control of aflatoxins 

12. Microbial food spoilage 1 
12.1. Types & causes of food spoilage 
12.2. Spoilage by microorganisms 
12.3. Factors affecting the microbial spoilage of foods 
12.4. Chemical changes caused by microorganisms 

12.4.1. Changes in nitrogenous organic compounds 
12.4.2. Changes in non-nitrogenous organic compounds 

12.4.2.1. Carbohydrates 
12.4.2.2. Organic acids 
12.4.2.3. Lipids 
12.4.2.4. Pectic substances 

 
Practical 
1. Laboratory rules and laboratory safety measures 
2. Introduction to laboratory equipment & their uses 
3. Introduction to laboratory microscope & its applications 
4. Preparation of media – nutrient agar and potato dextrose agar 
5. Staining techniques 

a. Simple staining 
b. Negative staining 
c. Gram staining 

6. Isolation of bacteria by streak plate method 
7. Enumeration of bacteria by pour, spread & drop plate method 
8. Study of biochemical tests 

a. Catalase test 
b. Oxidase test 
c. IMViC test 
d. O/F test 
e. Carbohydrate fermentation tests 

9. Bacteriological examination of water by Most Probable Number (MPN) method 
10. MBRT and enumeration of total coliforms in milk sample 
11. Total plate count (TPC) & total coliforms in meat sample 
 
Text Books 
1. Pelczar, Chan & Krieg; MICROBIOLOGY; Tata McGraw Hill Publishing Company Ltd., New Delhi, 2001 
2. KC JB & Rai B; EXPERIMENTS IN BASIC MICROBIOLOGY; Ekta Books, Kathmandu, 2001 
3. Jay JM; MODERN FOOD MICROBIOLOGY; CBS Publishers & Distributers, New Delhi, 1999 
4. Dubey RC, Maheshwari DK; PRACTICAL MICROBIOLOGY; S Chand & Company Ltd., New Delhi, 1995 
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SEMESTER I 
BFDT 115 BASIC ENGINEERING FOR FOOD/DAIRY (2 + 1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Course Details Lectures 
1. General Information of Engineering and its Application 1 

1.1. Concept 
1.2. Emphasis of process & food engineering 
1.3. Scope of work & responsibilities of process & food engineers 

2. General Laws & Units 3 
2.1. Gas, perfect gas 
2.2. Laws of perfect gas 

2.2.1. Boyle’s law 
2.2.2. Charles’ law 
2.2.3. Combined gas law 
2.2.4. Avogadro’s law 
2.2.5. Ideal gas equation 
2.2.6. Numerical value of R 
2.2.7. Dalton’s law of partial pressure 

2.3. Units & dimensions 
2.3.1. Introduction 
2.3.2. Fundamental & derived units 
2.3.3. System of units 

2.3.3.1. FPS system 
2.3.3.2. CGS system 
2.3.3.3. MKS system 
2.3.3.4. SI system 

2.3.4. Dimensions & dimensional formula 
2.3.5. Conversion of units 

3. Physical Properties of Food Products 5 
3.1. Boiling & freezing point 

3.1.1. Boiling point 
3.1.2. Saturated vapor pressure 
3.1.3. Evaporation versus boiling 
3.1.4. Latent heat of vaporization 
3.1.5. Freezing point 
3.1.6. Latent heat of fusion 
3.1.7. Critical temperature 
3.1.8. Triple point 

3.2. Specific heat & thermal conductivity 
3.2.1. Specific heat 
3.2.2. Conduction 
3.2.3. Thermal conductivity 

3.3. Psychrometry 
3.3.1. Introduction 
3.3.2. Properties of air 

3.3.2.1. Air temperature 
3.3.2.2. Dry bulb & wet bulb temperature 
3.3.2.3. Dew point 
3.3.2.4. Relative & absolute humidity 
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3.3.2.5. Humidity ratio 
3.3.2.6. Specific volume 
3.3.2.7. Enthalpy 
3.3.2.8. Importance of humidity in foods 
3.3.2.9. Application of Psychrometric chart 
3.3.2.10. Equilibrium relative humidity 

3.3.3. Water activity & aw in foods 
4. Basic Electrical Engineering 4 

4.1. AC/DC concept, current, voltage, resistance, power 
4.2. Transformers 
4.3. Electric motors 
4.4. Fuses, switches 
4.5. Electric circuit & power distribution 
4.6. Power consumption & calculation 
4.7. Safety measures in electrical system 

5. Process measurement & control 3 
5.1. Introduction & general principles 

5.1.1. Pressure measurement devices 
5.1.2. Temperature measurement devices 
5.1.3. Mechanical flow measurement 
5.1.4. Weight measurement 

6. Basic Concept of Fluid Mechanics 5 
6.1. Fluids & viscosity 
6.2. Newtonian & non-Newtonian fluids 
6.3. Types of pressure 

6.3.1. Atmospheric pressure 
6.3.2. Gauge pressure 
6.3.3. Absolute pressure 

6.4. Fluid statics 
6.5. Measurement of pressure in terms of head 
6.6. Manometer 

6.6.1. Types of manometer 
6.6.1.1. Simple manometer: Piezometer 
6.6.1.2. Pressure calculation in simple manometer 
6.6.1.3. Inclined manometer 
6.6.1.4. Single column manometer 
6.6.1.5. Pressure calculation in differential manometer 
6.6.1.6. Barometer 

6.7. Streamline & turbulent flow 
6.8. Reynold’s number 
6.9. Pascal’s law 
6.10. Energy of flowing liquid 
6.11. Bernoulli’s theorem 

7. Steam & steam boilers 4 
7.1. Liquid & vapors, properties 
7.2. Steam tables 
7.3. p-v, T-s & h-s diagrams 
7.4. Types of boilers  
7.5. Merits & demerits of fire-tube & water-tube boilers 
7.6. Requirements of good boilers 
7.7. Types of fuel & combustion of fuel 
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7.8. Safety measures & control 
7.9. Performance, operation & maintenance of steam boilers 

8. Unit Operations in Food Engineering 1 
8.1. Introduction & application of unit operations 
8.2. Mass & energy balance 
8.3. General theory of unit operations 

8.3.1. Drying 
8.3.2. Evaporation 
8.3.3. Size reduction 
8.3.4. Extraction 
8.3.5. Distillation 

9. Basic Concept of Civil Engineering/Process Engineering 4 
9.1. Introduction, the graphic language 
9.2. Orthographic projection 
9.3. First & third angle projection 
9.4. Projection of point, line, plane & solid 
9.5. Isometric & oblique drawing 
9.6. Project planning, layout plan, design & its importance 
9.7. Estimation, purpose, function, qualities & sources of errors 
9.8. Costing, purpose, procedure & costing methods 
9.9. Difference between estimation & costing 

 
Practical 
1. Exercise on conversion factors & units (dimensional conversions) 
2. Practice of simple engineering drawing 
3. Exercise & study on process measurement & control 
4. Uses & applications of steam table 
5. Uses & applications of Psychrometric chart 
6. Study on various measuring instruments 
7. Observation tour to food & dairy industries 
 
Text Books 
1. Toledo R; FUNDAMENTALS OF FOOD PROCESS ENGINEERING; CBS Publishers & Distributors, New 

Delhi, 2000 
2. Dutta BN; ESTIMATING AND COSTING IN CIVIL ENGINEERING; Technical Printing Press, Lucknow, 1974 
3. Johnson CD;  PROCESS CONTROL INSTRUMENTATION TECHNOLOGY; Prentice Hall of India Pvt. Ltd., 

New Delh, 1998 
 
References 
1. Badger WL & Banchero JT; INTRODUCTION TO CHEMICAL ENGINEERING; McGraw Hill Book Company 

Inc., 1998 
2. Douglas JF, Swaffield JA & Gasiorek JM; FLUID MECHANICS; Pearson Education, 2006 
3. Jagdish Lal; FLUID MECHANICS & HYDRAULICS; Metropolitan Book Co. Pvt. Ltd., 2005 
4. Bhatt ND & Panchal VM; ENGINEERING DRAWING; Charotar Books Distributors, India, 2004 
5. Bahl A, Bahl BS & Tuli GD; ESSENTIALS OF PHYSICAL CHEMISTRY; S Chand & Company Ltd., Delhi, 1998 
6. Rajput RK; THERMAL ENGINEERING; Dhanpat Raj Publishers, India, 1999 
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SEMESTER II 
BFDT 221 AGRO-BUSINESS MANAGEMENT (2 + 0) 

 
Course Nature: Theory (30 Hours) FM: 50 
 
Course Details Lectures 
1. Introduction and Scope of Agro-Business Management 3 

1.1. Introduction of agro-business management 
1.2. The role of a successful manager 
1.3. Scope of development, importance, and problems of agro-business management in Nepal 

2. Economic Principles as Applied to Business Management in Food Industries 4 
2.1. Details of economic principles 
2.2. Production economics 
2.3. Relationship between total average and marginal products 
2.4. Elasticity of production 
2.5. Impact of technological changes on production function 

3. Production and Cost 3 
3.1. Concept of cost 
3.2. Cost function 
3.3. Relationship among total fixed cost, total variable cost, and total cost 
3.4. Relationship between marginal and average cost 
3.5. Profit maximization 

4. Principles Involved in Agro-Business Management Decisions 3 
4.1. Principle of variable proportion 
4.2. Cost principle 
4.3. Law of equal marginal return 
4.4. Opportunity cost principle 
4.5. Limitations of the principles of agro-business management 

5. Tools of agro-business management 4 
5.1. Planning of a good business 
5.2. Techniques of planning 
5.3. Business budget 

6. Agro-Business Analysis 4 
6.1. Advantage of business records and accounts 
6.2. Accountancy 
6.3. System of book-keeping 
6.4. Types of records and account 
6.5. Production, labor and financial record 
6.6. Inventory 
6.7. Financial account 
6.8. Income statement 

7. Agro-Business Financial Management 3 
7.1. Importance 
7.2. Role of credit in production and marketing 
7.3. Repayment plan 
7.4. Budget and cash-flow chart 
7.5. Method and mechanics of processing of agro-credit proposals 

8. Risk Management 3 
8.1. Uncertainty of production 
8.2. Market and price uncertainty 
8.3. Problem-solving in risk management 
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Agro-business Resource Management 3 
8.4. Land management 
8.5. Building management 
8.6. Machinery management 
8.7. Labor management 

 
Text Books 
1. John SS & Kapur TR; FUNDAMENTAL FARM BUSINESS MANAGEMENT; Kalyani Publishers, India, 2005 
 
References 
1. Broadway AC & Broadway AA; A TEXTBOOK OF AGRI-BUSINESS MANAGEMENT; Kalyani Publishers, 

India, 2005 
2. Kuriloff A, Hemphill H, John M & Cloud D; STARTING & MANAGING THE SMALL BUSINESS; McGraw-

Hill International Edition, 2000 
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SEMESTER II 
BFDT 222 FOOD CHEMISTRY (3 + 1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Course Details Lectures 
1. Introduction to Food Chemistry, Chemical Composition of Foods with Examples 1 
2. Water 3 

2.1. Fundamental properties 
2.1.1. Ice 
2.1.2. Water 

2.2. Availability in foods 
2.2.1. Water activity 
2.2.2. Types of water in foods 

2.3. Water activity versus food stability 
2.4. Methods of moisture determination 

3. Carbohydrates 8 
3.1. Structure & isomerism 

3.1.1. Monosaccharide (glucose & fructose) 
3.1.2. Disaccharides & oligosaccharides (sucrose, maltose & lactose) 
3.1.3. Polysaccharides (starch, cellulose, pentosans & hemicellulose, pectins, gums – 

alginates, carrageenan, locust bean gum, xanthan gum) 
3.2. Reactions of carbohydrates 

3.2.1. Hydrolysis 
3.2.2. Acyclic reactions 
3.2.3. Dehydration & thermal degradation 
3.2.4. Non-enzymatic browning (caramelization) 

3.3. Functions of mono- & oligosaccharides 
3.3.1. Hydrophilicity 
3.3.2. Flavor ligands 
3.3.3. Browning/food flavors 
3.3.4. Sweetness 

3.4. Functions of Polysaccharides & Fibers 
3.4.1. Starch 
3.4.2. Cellulose 
3.4.3. Pentosans & hemicellulose 
3.4.4. Pectins 
3.4.5. Gums 

4. Proteins 7 
4.1. Introduction, occurrence 
4.2. Amino acids/basic building blocks – essential and non-essential amino acids 
4.3. Peptides & proteins 

4.3.1. Primary structure 
4.3.2. Spatial relation 
4.3.3. Denaturation 

4.4. Functional properties 
4.4.1. Hydration & solubility 
4.4.2. Viscosity 
4.4.3. Gelation/texturization 
4.4.4. Emulsification 
4.4.5. Foaming 
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4.5. Nutritional properties 
4.5.1. Amino acid composition 
4.5.2. Examples & comparative study of various food proteins, e.g., milk, meat, cereals, 

beans, etc. 
4.6. Protein modification during processing and storage 
4.7. Maillard browning  

5. Lipids 7 
5.1. Occurrence, classification & composition 
5.2. Fatty acids, glycerides 
5.3. Physical aspects 

5.3.1. Triacylglycerol distribution 
5.3.2. Positional distribution 
5.3.3. Consistency 
5.3.4. Emulsions/emulsifiers 

5.4. Chemical aspects 
5.4.1. Lipolysis 
5.4.2. Autoxidation 
5.4.3. Thermal decomposition 
5.4.4. Chemistry of frying 
5.4.5. Acid value, peroxide value, iodine value, saponification value, RM value, Polenske 

value, K value 
5.5. Fat & oil processing 

5.5.1. Hydrogenation 
5.5.2. Interesterification 

5.6. Role of food lipids 
5.6.1. Physical effects 
5.6.2. Flavor precursors 
5.6.3. Nutritional functions 

6. Pectic substances 5 
6.1. Definition, occurrence, & structures of pectic substances 
6.2. Pectin 

6.2.1. Jellifying properties 
6.2.2. Theory of gel formation 
6.2.3. Coagulation & cloud stability 
6.2.4. Uses of pectin in food 

6.3. Pectolytic enzymes 
6.3.1. Examples 
6.3.2. Actions of pectolytic enzymes 
6.3.3. Inactivation 
6.3.4. Uses of pectolytic enzymes in food 

7. Minerals 2 
7.1. Mineral composition of foods 
7.2. Estimation of minerals in foods 
7.3. Methods of mineral determination in foods particularly calcium, iron, potassium & sodium 

8. Vitamins 2 
8.1. Occurrence, & structures 
8.2. Effects of processing on vitamins 

9. Natural pigments in foods 2 
9.1. Brief chemistry of chlorophylls, carotenoids & anthocyanins 
9.2. Effect of processing & cooking 

10. Natural food colorants 2 
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10.1. Brief chemistry 
10.1.1. Turmeric 
10.1.2. Caramel 
10.1.3. Annatto 

11. Chemistry of Food additives 3 
11.1. Synthetic colors: examples, uses, & brief chemistry 
11.2. Flavor intensifiers: Monosodium glutamate 
11.3. Emulsifiers 
11.4. Artificial sweeteners: saccharin 
11.5. Physiological effects of food additives 

12. Browning in foods 3 
12.1. Mechanism of ascorbic acid oxidation 
12.2. Review of Maillard browning, caramelization 
12.3. Mechanism of enzymatic browning 
12.4. Methods of prevention of browning in foods 

 
Practical 
1. Determination of acidity & pH of foods 
2. Proximate analysis of foods 

2.1. Moisture determination 
2.2. Crude protein determination 
2.3. Determination of ash content 
2.4. Estimation of crude fiber 
2.5. Estimation of crude fat 
2.6. Estimation of carbohydrate 

3. Quantitative analysis of protein by Formol titration 
4. Estimation of reducing sugars 
5. Estimation of starch by acid hydrolysis method 
6. Determination of acid value, iodine value, peroxide value, & saponification value 
7. Determination of RM value, K-value, & Polenske value 
8. Estimation of vitamin C (ascorbic acid) 
9. Estimation of minerals - calcium (Ca) and iron (Fe) 
 
Text Books 
1. Meyer LH; FOOD CHEMISTRY; CBS Publishers & Distributors, New Delhi, 1987 
2. KC JB & Rai B; ESSENTIALS OF FOOD CHEMISTRY; Prompt Printers, Kathmandu,2007 
3. Belitz HD & Grosch D; FOOD CHEMISTRY; Springer, 1999 
 
References 
1. DeMan JM; PRINCIPLES OF FOOD CHEMISTRY; Kluwer Publications, 1999 
2. Baianu IC; PHYSICAL CHEMISTRY OF FOOD PROCESSES, VOL I; CBS Publishers & Distributors, New 

Delhi, 2000 
3. Baianu IC, Persen H & Kumosinski TF; PHYSICAL CHEMISTRY OF FOOD PROCESSES, VOL II; CBS 

Publishers & Distributors, New Delhi, 2000 
4. Richardson T & Finley JW; CHEMICAL CHANGES IN FOOD DURING PROCESSING; CBS Publishers & 

Distributors, New Delhi, 1998 
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SEMESTER II 
BFDT 223 FOOD EXTENSION EDUCATION (2 + 0) 

 
Course Nature: Theory (30 Hours) FM: 50 
 
Course Details Lectures 
1. Extension Education 2 

1.1. Origin, & meaning 
1.2. Concept, & definition 
1.3. Philosophy, & principle 

2. Agriculture Extension in Nepal 2 
2.1. History 
2.2. Extension system in Nepal 
2.3. Linkage of extension with support agencies 

3. Education 2 
3.1. Classification of education 
3.2. Role of non-formal education in rural development 
3.3. Comparison between formal and non-formal education 

4. Psychology of Learning 3 
4.1. Concept, laws of learning 
4.2. Learning process 
4.3. Elements of effective teaching-learning 
4.4. Factors affecting learning 
4.5. Implication of the principles of teaching and learning in education 

5. Extension Teaching Methods 2 
5.1. Definition, & classification 
5.2. Individual contact, group contact, & mass contact 

6. Extension Workers 2 
6.1. Characteristics of a good extensive worker 
6.2. Knowledge & competencies for extension workers 
6.3. Duties & relationship of different level of extension workers 

7. Program Planning in Extension 4 
7.1. Meaning, & importance 
7.2. Principles, kinds, & procedures 
7.3. Factors affecting program planning 
7.4. Evaluation of program planning 

8. Training Program Need 4 
8.1. Course contents, lesson plan 
8.2. Implementation of training program 
8.3. Evaluation of training program 

9. Leader & Leadership 4 
9.1. Types & characteristics of leadership 
9.2. Qualities of a good leader 
9.3. Methods and step in identifying leaders selection 
9.4. Training and use of local leaders in extension rural youth program 

10. Innovation Diffusion Process 3 
10.1. Adoption categories 
10.2. Factors affecting the rate of adoption 
10.3. Some generalization about the diffusion of innovation 

11. Extension as the Third Function of Agriculture Universities, Colleges, & Campuses 2 
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Text Books 
1. Ban AW & Hawkins HS; AGRICULTURAL EXTENSION; CBS Publishers, New Delhi, India, 2002 
 
References 
1. Singh AK; AGRICULTURAL EXTENSION: IMPACT AND ASSESSMENT; CBS Publishers, New Delhi, India, 

1998 
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SEMESTER II 
BFDT 224 COMPUTER APPLICATION IN FOOD & DAIRY INDUSTRIES (1 + 2) 

 
Course Nature: Theory (15 Hours) + Practical FM: 25 + 50 
 
Course Details Lectures 
1. Introduction 3 

1.1. Importance of computerizing in food processing 
1.1.1. Need of optimization through computerization 
1.1.2. Computer applications in stimulating & modeling 

1.2. Introduction to various software for their application in food technology 
2. Application of Computer Software to Solve the Problems in Food Technology 8 

2.1. Microbial distraction in thermal processing of food using MS Excel 
2.1.1. Determining decimal reduction time from microbial survival data 
2.1.2. Thermal resistance factor, Z-value in thermal processing of food 
2.1.3. Sampling to ensure that a lot is not contaminated with more that a given percentage 

2.2. Mechanical transport of liquid food using MS Excel 
2.2.1. Measuring viscosity of liquid food using a capillary tube viscometer 

2.3. Interpretation of research data output 
2.3.1. Prediction of storage life package performance & market 
2.3.2. Computer acceptance study 

2.4. Chemical kinetics in food processing 
2.4.1. Determining rate constant of zero order reaction 
2.4.2. First order rate constant & half life of reactions 
2.4.3. Determining energy of activation of vitamins during food storage 
2.4.4. Rate of enzyme catalyzed reactions 

3. Familiarization with the application of computer in some common food industries like milk plant, 
bakery units, fruits & vegetable plants, starting from the receiving of raw material up to the storage & 
dispatch of finished product 3 

4. Limitations of computer applications in food processing 1 
 
Practical 
1. Introduction to computer – hardware & software 1 
2. Problem solving using spreadsheet (MS Excel) – Chapter 2, each with minimum 3 different sets of 

examples 6 
3. Use of statistical package for statistical analysis of data – SPSS, MS-Excel, Genstat, etc. 6 
4. Use of Word Processing for creating reports 3 
5. Familiarization with software related to food industries 2 
6. Visit to the industries & knowledge of computer application in the same 2 
 
Text Books 
1. Singh R Paul; COMPUTER APPLICATIONS IN FOOD TECHNOLOGY: USE OF SPREADSHEETS IN 

GRAPHICAL, STATISTICAL & PROCESS ANALYSIS; Academic Press, 1996 
 
References 
1. Manuals of MS-Office 
2. Rajaraman; FUNDAMENTALS OF COMPUTER;Prentice Hall of India, 2006 
3. Narsingh Dev; SYSTEM STIMULATION WITH DIGITAL COMPUTER; Prentice Hall of India,2005 
4. Wagnel HW; INTRODUCTION TO OPERATION RESEARCH; Prentice Hall of India,2005 
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SEMESTER II 
BFDT 225 INSTRUMENTAL METHODS OF FOOD ANALYSIS (3 + 2) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 50 
 
Course Details Lectures 
1. Analysis of Foods 2 

1.1. Introduction, functions & uses 
1.2. Methods of analysis of foods: Brief introduction 

1.2.1. Physical 
1.2.2. Chemical 
1.2.3. Sensory 

2. Colorimetry & Spectrophotometry 3 
2.1. Principle 
2.2. Beer’s – Lambart’s Law 
2.3. Construction 
2.4. Working 
2.5. Care of colorimeter 
2.6. Standard & blank solutions 

3. Chromatographic Techniques: Instrumentation & Applications 5 
3.1. Principle & application 
3.2. Classification 
3.3. Paper chromatography 
3.4. Thin layer chromatography 
3.5. Gel chromatography 
3.6. Ion-exchange chromatography 
3.7. HPLC 
3.8. GLC 

4. Flame Photometry 4 
4.1. Principle & classification 
4.2. Construction/Instrumentation 
4.3. Preparation of samples 
4.4. Applications – qualitative & quantitative 

5. Conductometric Titrations 2 
5.1. Introduction & principle 
5.2. Applications 

5.2.1. Acid-base titrations 
5.2.2. Dissociation constant of an acid 

6. pH Titrations 3 
6.1. Introduction & definition of pH 
6.2. Hydrogen electrode, quinhydrone electrode & glass electrode 
6.3. Applications 

6.3.1. Preparation of buffer solutions & determination of pH 
6.3.2. Acid-base titrations 

7. Potentiometric Titrations 3 
7.1. Introduction & principle 
7.2. Instrumentation & types of potentiometric titrations 
7.3. Applications: Determination of end points of redox & precipitation titrations 

8. Electrophoresis 3 
8.1. Principle & applications 
8.2. Types of electrophoresis with emphasis on Gel electrophoresis, its instrumentation 
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8.3. Isoelectric focusing & its applications 
9. Solutions 3 

9.1. Introduction & types of solutions 
9.2. Theory & experimental details 

9.2.1. Fractional distillation 
9.2.2. Steam distillation 

10. Theory of Dilute Solutions 3 
10.1. Introduction & colligative properties 
10.2. Experimental determination of molecular weight & calculations 

11. Distribution Law 3 
11.1. Nernst’s law, its explanation & modification 
11.2. Henry’s law, its explanation & application 

12. Phase Rule 3 
12.1. Introduction & derivation 
12.2. One component & two component systems & their applications 

13. Chemical kinetics 4 
13.1. Introduction & explanation 
13.2. Order of reactions with examples & calculations 

14. Refractometry 4 
14.1. Introduction 
14.2. Specific & molecular refractivity 
14.3. Factors affecting refractive index measurement 
14.4. Instrumentation 
14.5. Applications: Qualitative & quantitative analysis, molecular refractivity & chemical 

constituents 
 
Practical 
1. Acid-base titration using pH meter (at least 2 titrations in 1 practical) 
2. Redox titration by using Potentiometer 
3. Determination of concentration of unknown solution using Colorimeter 
4. Acid-base titration using Conductometer 
5. Separation of mixtures by Paper chromatography, TLC 
6. Separation of mixtures by fractional distillation 
7. Purification of crude sample by steam distillation 
8. Determination of TSS & sugar by using refractometer 
9. Flame photometric method for the determination of Na, K & Ca 
10. Drawing of solubility curve of two immiscible liquids 
11. Determination of order of reactions 
12. Determination of molecular weight by Buckman’s method 
13. Electrophoresis 
 
Text Books 
1. Chatwal & Anand; INSTRUMENTAL METHODS OF CHEMICAL ANALYSIS; Himalaya Publishing House, 

India, 2005 
2. Pomeranz Y & Meloan CE; FOOD ANALYSIS: THEORY & PRACTICE; CBS Publishers & Distributors, New 

Delhi, 2004 
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References 
1. Nielsen SS; Introduction to the chemical analysis of food, CBS publisher,2002;  
2. Vogel AI; PRACTICAL ORGANIC CHEMISTRY;Pearson Education, 2005 
3. AOAC; AMERICAN METHODS OF ANALYSIS;2005 
4. Pearson; ANALYSIS OF FOOD AND FOOD PRODUCTS; 
5. Merit W & Dean; INSTRUMENTAL METHODS;CBS Publishers 1986 
6. KC JB & Rai B; BASIC FOOD ANALYSIS HANDBOOK; Prompt Printers, Kathmandu,2007 
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SEMESTER II 
BFDT 226 FOOD PROCESS ENGINEERING I (2 + 1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Course Details Lectures 
1. Fluid Flow 8 

1.1. Fluid pressure 
1.1.1. Relation between absolute pressure, gauge pressure & vacuum 
1.1.2. Fundamental equation of hydrostatics 
1.1.3. Measurement of pressure difference 
1.1.4. Manometers: Types, construction & working principles 

1.2. Steady state fluid flow 
1.2.1. Continuity equation 
1.2.2. Bernoulli’s equation & its application (at least 2 examples) 

1.3. Flow patterns 
1.3.1. Types (laminar & turbulent flow) 
1.3.2. Reynold’s number 
1.3.3. Flow measuring equipment, construction, & working principle 

1.3.3.1. Venturimeter 
1.3.3.2. Orifice meter 
1.3.3.3. Pitot tube 
1.3.3.4. Rotameters 

1.4. Flow of fluid in tubes 
1.4.1. Concept of viscosity 
1.4.2. Newtonian & non-Newtonian fluids 

2. Heat Transfer 10 
2.1. Conduction 

2.1.1. Fourier’s law 
2.1.2. Thermal conductivity 
2.1.3. Heat transfer through a slab & a cylinder 
2.1.4. Resistance in series 

2.2. Convection 
2.2.1. Natural, & forced convection 
2.2.2. Surface coefficient, overall heat transfer coefficient 
2.2.3. Dimensionless numbers & their applications 

2.3. Heat exchangers 
2.3.1. Shell & tube heat exchangers (single shell pass & multi tube passes) 
2.3.2. LMTD, NTU & NTU analysis 
2.3.3. Parallel flow & counter flow heat exchangers 
2.3.4. Fouling factors 
2.3.5. Plate heat exchangers 

3. Evaporation 6 
3.1. Mechanism of evaporation 
3.2. Mass & heat balance (single effect) 
3.3. Boiling point elevation 
3.4. Single & multiple effect evaporation 
3.5. Working principle of some evaporators such as central circulating, climbing & falling film 

evaporators 
4. Drying/Dehydration 6 

4.1. Mass balance, equilibrium moisture content, critical moisture content 
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4.2. Bound & free water 
4.3. Principles of drying 
4.4. Drying & drying rate curve 
4.5. Calculation of drying rate & drying time 

 
Practical 
1. Use of venturimeter, orifice & rotameter 
2. Determination of Reynold’s number 
3. Determination of viscosity using Ostwald viscometer 
4. Exercises on material and energy balance in heat exchangers, evaporation, & drying 
5. Determination of drying curve & drying rate curves 
6. Practical on elevation of boiling point 
 
Text Books 
1. McCabe WL, Smith JC & Harriot P; UNIT OPERATIONS OF CHEMICAL ENGINEERING; McGraw Hill 

Kogakucha Ltd., 2001 
2. Toledo R; FUNDAMENTALS OF FOOD PROCESS ENGINEERING; CBS Publishers & Distributors, New 

Delhi, 2000 
3. Geankoplis CJ; TRANSPORT PROCESSES & UNIT OPERATIONS, Prentice Hall of India, 2005 
4. Sharma SK, Mulvaney SJ & Rizvi SSH; FOOD PROCESS ENGINEERING: THEORY & LABORATORY 

EXPERIMENTS; John Wiley & Sons Inc., 2002 
5. Jagdish Lal; FLUID MECHANICS & HYDRAULICS; Metropolitan Book Co. Pvt. Ltd., 2005 
 
References 
1. Rizvi SSH & Mittal GS; EXPERIMENTAL METHODS IN FOOD ENGINEERING; John Wiley & Sons Inc. 2002 
2. Holman JP; HEAT TRANSFER;TATA McGraw Hill India, 2005 
3. Pandya NC & Shah CS; ELEMENTS OF HEAT ENGINES; Charotar Book Stall, 1967 
4. Sahay KM & Singh KK; UNIT OPERATION OF AGRICULTURAL PROCESSING; Vikash Publishing House 

Pvt. Ltd., 2000 
5. Farall AW; ENGINEERING FOR FOOD & DAIRY PRODUCTS; Wiley Eastern Pvt. Ltd., 1978 
6. Badger WL & Banchero JT; INTRODUCTION TO CHEMICAL ENGINEERING; McGraw Hill Book Company 

Inc., 2001 
7. Nag PK; ENGINEERING THERMODYNAMICS; Tata McGraw Hill Publishing Company Ltd., 2006 
8. Ahmad T; DAIRY PLANT ENGINEERING & MANAGEMENT; Kitab Mahal, 2006 
9. Douglas JF, Swaffield JA & Gasiorek JM; FLUID MECHANICS; Pearson Education, 2006 
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SEMESTER III 
BFDT 331 BIOCHEMISTRY AND HUMAN NUTRITION (3+2) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 50 
 
Theory Lectures 
1. Biochemistry 

a. Introduction, importance and scope of Biochemistry, introductory cell biochemistry structure of 
cell membrane 2 

b. Carbohydrates metabolism: digestion, absorption, glycolysis , citric acid cycle, biosynthesis of 
starch and glycogen, blood glucose and its regulation 5 

c. Protein metabolism: digestion, absorption, protein 4 
d. Lipid metabolism: definition, classification, digestion, absorption, functions of lipids, oxidation 

of fatty acids and fats 5 
e. Nucleic acids: importance, definition, classification, composition, structures of DNA & RNA, 

digestion and absorption, biosynthesis, catabolism of purines, pyrimedines etc. 4 
f. Enzymes: definition, classification, properties, factors influencing the enzyme activity, 

coenzymes and cofactors, kinetics and mechanism of action, inhibition and activation, industrial 
application of enzymes 4 

g. Vitamins, minerals and hormones: definition, classification, properties, relationship between 
vitamins, minerals and hormones in their biological roles, metabolism and importance of ca, 
mg, phosphorus, iron iodine etc.  active transport and ion absorption 4 

2. Human Nutrition 
a. Energy and nutritional requirements: digestion and absorption of food; energy needs, BMR, 

PAL, RDA; water, electrolytes and acid-base balance in the body; nutritional requirements 
during pregnancy and lactation; nutritional requirements for infants, preschool, school-aged 
children; nutritional requirements for adults, sick and convalescence; geriatric nutrition 3 

b. Food and nutrients: nutrients; food groups and balanced diets; enrichment and fortification
 2 

c. Nutrient deficiency disorders: causes and consequences; life cycle malnutrition; under-nutrition 
in children and women; malnutrition and infection; protein-energy malnutrition; assessment of 
malnutrition; growth monitoring, promotion and counseling; over-nutrition and related 
disorders, major vitamins and mineral deficiency disorders 5 

d. Nutritional assessment: anthropometry; anthropometrical indicators - weight for age, height for 
weight, weight for height, MUAC, head to chest ratio, BMI; nutritional status; classifications
 2 

e. Priority nutrition interventions: breast-feeding; weaning age and appropriate complementary 
feeding; appropriate nutritional care during illness and severe malnutrition; adequate vitamin 
A-, iron-, iodine-intake; worm infestation and deworming 2 

f. Group feeding programs 1 
g. Nutrition and development: nutrition and food security; MDG and nutrition related goals; 

national strategy for nutrition, status of nutrition in Nepal 2 
 

Practical  
1. Quantitative determination of carbohydrates by DNS and Nelson Somogy method 
2. Estimation of amino acids 
3. Preparation of crude enzymes and assessment of enzyme activity 
4. Estimation of vitamins 
5. Estimation of protein by colorimetric method 
6. Estimation of RNA by Colorimetric Method 
7. Ninhydrin and Maillard reaction 
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8. Determination of energy value by bomb calorimeter 
9. Estimation of dietary fiber 
10. Preparation of weaning food 
11. Nutrition survey 

i. Anthropometric survey 
ii. Food consumption survey 

 
Text Books 
1. Jalla JL; Fundamentals of Biochemistry; S. Chand & Co., India, 2004 
2. Swaminathan M; Advanced Textbook on Food and Nutrition, Vol I & II; The Bangalore Printing and 

Publishing Co. Ltd., India, 1991 
3. KC JB and BK Rai; Experiments in Basic Biochemistry and Industrial Microbiology; Phulchouki 

Enterprises Publication, Kathmandu, 2004 
 
References 
1. Lehninger AL; Biochemistry; Kalyani Publisher, India, 1978 
2. Srilakshmi B; Dietetics; New Age International (P) Ltd. Publishers, India, 2004 
3. King FS & A Burgess; Nutrition for Developing Countries; Oxford University Press.,2000 
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SEMESTER III 
BFDT 332 ADVANCED MICROBIOLOGY (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Microorganisms in Food  3 

Sources of microorganisms in food, important microorganisms associated with food, conditions that 
allow microorganisms to grow in food ― intrinsic and extrinsic parameters 

2. Food Spoilage  6 
Specific microorganisms in foods 
Fruits and vegetables, dairy products, meat and meat products, fish, poultry, eggs, cereal products 

3. Food-borne Illness 7 
Food-borne illness, food-borne infection, outbreak, epidemiology, body's defensive mechanism, 
mode of action of some important antibiotics, development of resistance to antibiotics, major food-
borne illnesses – bacterial, viral, fungal ― introduction, epidemiology, distribution, causative agent, 
characteristics of organism, etiological agent, foods involved (mode of transmission), symptoms, 
conditions necessary for outbreak, prevention 

4. Sanitation Management  4  
Importance of aseptic practice, requirement, sanitary equipment and utensils, cleaning of equipment 
and utensils, drinking water, plant water, sewage and waste treatment and disposal, chemical 
treatment, biological treatment and disposal, types of food wastes 

5. Starter Outline and Genetic Importance  5 
Production of culture for food fermentation: necessity of pure culture, selection of culture, 
maintenance of culture, maintenance of purity of cultures, judging activity of cultures, mixed 
cultures; bacterial cultures: lactic acid, propionic acid, acetic acid, cheese smear and other bacterial 
cultures; mold culture: Aspergillus spp., Rhizopus spp.; yeast culture: bakers yeast, yeast for malt 
beverages, wine yeast, distiller’s yeast 

6. Microbiological Foods Safety and its Regulations 5  
Good manufacturing practices, total quality management, HACCP, occupational health hazard: 
definition, principles, flow diagrams, limitations, ISO standards; microbiological quality of food 
products: ingredients, packaging materials, equipment, processing, cleaning, sanitation; 
microbiological criteria, sampling plans to ensure food safety, regulations 

 
Practical  
1. Oligodynamic effect of heavy metals on microorganisms. 
2. Anti-microbial activity of different spices. 
3. Rapid survey of milk by phosphatase test. 
4. Isolation of Lactobacillus from yogurt sample, its preservation, maintenance and revival. 
5. Isolation and enumeration of microorganisms from spoiled food samples. 
6. Effect of UV radiation on microbial growth. 
7. Effect of pH on growth of microorganisms. 
8. Microbial examination of tablewares and kitchenwares. 
9. Sterility test of soft drinks by membrane filter method. 
10. Demonstration of microbial antagonism and synergism. 
11. Isolation and enumeration of psychrophiles from frozen samples. 
12. Enumeration of Clostridia from canned foods. 

 
Text Books 
1. Adams MR & MO Moss; Food Microbiology; New Age International (P) Ltd. Publishers, India., 2004 
2. KC JB & B Rai; Experiments in Basic Food Microbiology, Prompt Printers, 2000 
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3. Dubey RC & DK Maheshwari; Practical Microbiology, CBS Publishers, 2004 
 
References 
1. Casida LE; Industrial Microbiology; New Age International (P) Ltd. Publishers, India, 2000 
2. Banwart GJ; Basic Food Microbiology; CBS Publishing and Distributors, Delhi, India., 2004 
3. Reed G; Prescott and Dunn’s Industrial Microbiology; CBS Publishing and Distributors, Delhi, 

India.2004 
4. Frazier WC & DC Westhoff; Food Microbiology;2002  
5. Pelczar MJ, ECS Chan, NR Krieg; Microbiology; Tata McGraw Hill Publishing Co. Ltd, New Delhi, 

India.,2001 
6. Powar & Daginawala; General Microbiology, CBS Publishing & Distributors, Delhi ,India 1999 
7. P Ghimire; Practical Microbiology, Ekta ,Kathmandu, 2005 
8. Shah PK, PR Dahal & J Amatya; Practical Microbiology, Ekta ,Kathmandu,2002 
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SEMESTER III 
BFDT 333 BIOCHEMICAL ENGINEERING (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Introduction 3 

Concept, definition and scopes, concept of bioreactors, bioprocess, and biotechnology 
2. Enzyme Kinetics 7 

Mechanisms of enzyme catalysis, basic equations of enzyme kinetics, factors affecting enzyme 
kinetics, enzyme immobilization 

3. Cell Cultivation and Kinetics 3 
Requirements for the cultivation of cells, microbial growth kinetics (batch, continuous, and fed-batch) 

4. Transport phenomena in bioprocess systems 5 
Characteristics of biological fluids (rheology), mass transfer in cellular systems, oxygen transfer rates 
in bioreactors, mass and heat transfer correlations, scale-up principles 

5. Sterilization 3 
Sterilization methods, kinetics of sterilization, sterilization of air by filtration, media sterilization 
(industrial) 

6. Design of bioreactors 4 
Introduction, types, design of bioreactors, design criteria, operation modes 

7. Downstream processing 5 
Cell harvesting: equipment and principle, metabolite and enzyme harvesting: equipment and 
principle, purification principles 
 

Practical  
1. Enzyme kinetics of invertase 
2. Starch hydrolysis by amylase 
3. Cell immobilization with calcium alginate 
4. Comparison of growth of microorganisms in minimal and rich media 
5. Production of cell by batch submerged fermentation of bakers yeast 
6. Determination of volumetric oxygen transfer rate 
7. Calculation of thermal death time 
8. Drawing of fermenter, labeling of parts, and calculation of geometric ratios 
9. Continuous culture of bakers yeast in laboratory 
10. Cell fractionation based on density gradient 
11. Ammonium sulfate precipitation of enzymes 
12. Isoelectric precipitation of casein from milk 
 
Text Books  
1. Bailey JE and FO David; Biochemical Engineering Fundamentals (1986) 
2. Stanbury PF, A Whitaker and S Hall; Principles of Fermentation Technology; Academic Press, NY, 1994 
3. Wang NS; Biochemical Engineering Laboratory; Department of Chemical Engineering, University of 

Maryland; Available on website (including movies of the practical), 2007 
 
References 
1. Blanch HW and DS Clark; Biochemical Engineering; University of California, Marcel Dekker Inc., NY 

(1997) 
2. Mukhopadhyaya SN; Process Biotechnology Fundamentals; Viva Books Pvt. Ltd., India, 2006 
3. Chaplin M and C Bucke; Enzyme Technology; Cambridge University Press, (1990); Available on 

website 
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4. Aneja KR; Experiments in Microbiology, Plant Pathology, Tissue Culture, and Mushroom Cultivation; 
New Age International Publishers, 2001 
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SEMESTER III 
BFDT 334 MODERN BIOTECHNOLOGY & GENETIC ENGINEERING (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Introduction 2 

Concept, history, definition and scope 
2. Bioprocess Technology 21 

Renewable and non-renewable substrates, screening, improvement, preservation, and maintenance 
of microorganisms, production of alcoholic beverages: ethanol, beer, and wine, production of 
fermented foods: cheese, yogurt, natto, and sauerkraut, single cell proteins (bacterial and fungal), 
enzyme production and recovery: amylase and protease, chemotherapeutic agents: penicillin, tissue 
culture and mammalian cell cultures, biofertilizers and biopesticides 

3. Genetic Engineering 7 
Definition and scope, concept of molecular cloning, tools and techniques of genetic engineering, GM 
foods, associated advantages, disadvantages, and public perception  

 
Practical  
1. Isolation of fermentative yeasts and saccharifying molds from amylolytic starters 
2. Screening of antibiotic producers from soil 
3. Preparation of ethanol from blackstrap molasses 
4. Preparation of grape wine by spontaneous fermentation 
5. Preparation of yogurt using pure culture 
6. Preparation of yeast biomass by submerged fermentation 
7. Production of fungal amylase by surface culture on wheat bran 
8. Production of pathogen-free plant by meristem culture 
9. Preparation of rhizobial inoculant using Rhizobium spp. 
10. Estimation of RNA/DNA by colorimetric methods 
 
Text Books 
1. Singh BD; Biotechnology; Kalyani Publishers, India (1999) 
2. Reed G; Prescott and Dunn’s Industrial Microbiology; CBS Publishers and Distributors, India (1987) 
3. KC JB, BK Rai, DK Subba, and G Ghimire; Practicals in Basic Biochemistry and Industrial Microbiology;  

Prompt Printers, 2007 
4. AH Patel; Industrial Microbiology; Macmillan India Ltd., 2005 
 
References 
1. Young MM; Comprehensive Biotechnology (Vol. 3); Pergamon Press, New York (1985) 
2. Smith JE; Biotechnology; Cambridge University Press, (1996) 
3. Madigan MT, JM Martinko and J Parker; Brock’s Biology of Microorganisms; Prentice Hall 

International Inc.,1996 
4. Goff D; Dairy Science and Technology Education Series; University of Guelph, Canada; Available on 

website, 2006 
5. Chaplin M and C Bucke; Enzyme Technology; Cambridge University Press, (1990) Available on 

website. 
6. Wang NS; Biochemical Engineering Laboratory; Department of Chemical Engineering, University of 

Maryland, 2007 
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SEMESTER III 
BFDT 335 POSTHARVEST TECHNOLOGY (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Introduction, historical development of food preservation 1 
2. Postharvest operations 2 
3. Hurdles concept of food preservation 1 
4. Food preservation by dehydration: principle, moisture content vs aw, dehydration process, drying 

equipments 5 
5. Food preservation by high temperatures: principle, pH classification of foods, pasteurization, canning, 

thermo-bacteriology, canning process, aseptic processing, spoilage of canned foods 6 
6. Preservation of fresh produces: principle, cellar storage, chilling storage, gas storage (MAS, MAP, 

CAS), calculation of ton of refrigeration 6 
7. Food preservation by preservatives: introduction, chemical, natural and bio-preservatives 3 
8. Radiation preservation of foods: introduction, definition of units and terms, dose and dosimetry, 

mode of action, radiation source, applications, merits and demerits of irradiation 2 
9. Principle of food concentrates such as jam, jelly, preserves 2 
10. Non-conventional methods of food preservation: introduction to high hydrostatic pressure, high 

intensity pulsed electric fields 2 
 

Practical  
1. Preparation and measurement of brines and syrups. 
2. Test of adequacy of blanching. 
3. Dehydration of different fruits and vegetables. 
4. Canning fruits, vegetables and meat. 
5. Preparation jam, jelly and marmalade. 
6. Calculation of processing time (F value). 
7. Visits to neighboring food processing factories. 

 
Text Books 
1. Kharel GP; Principles of food preservation (2003). 
2. Desrosier NW and JN Desosier (1987); The technology of food preservation, 4th ed.; CBS Publisher 

and Distributers, India. 
3. Fellows PJ (1990); Food processing technology: principles and practice; Ellice Horwood Ltd. UK. 
 
References 
1. Siddappa GL, GS Siddappa and GL Tendor (1998); Preservation of fruits and vegetables; ICAR, New 

Delhi, India. 
2. Potter NP (1987); Food Science, 3rd ed; CBS pub, Dist, India. 
3. Rahman MS; Handbook of food preservation; Marcel Dekkar, Inc. NY (1999) 
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SEMESTER III 
BFDT 336 IT BASED MANAGEMENT IN FOOD & DAIRY INDUSTRIES (1+1) 

 
Course Nature: Theory (15 Hours) + Practical FM: 25 + 25 
 
Theory  Lectures 
1. Meaning and role of Management Information System (MIS) 1 
2. Management, organizational theory and system approach 2 
3. What the manager should know about computer system? 1 
4. Database management 3 
5. Information system for decision making 2 
6. Strategic and project planning for MIS 1 
7. Conceptual system design 1 
8. Implementation, evaluation and maintenance of the MIS. 1 
9. System concept and control 2 
10. Management science and system modeling for MIS. 1 

 
Practical  
1. Case studies 
 
Text Books 
1. Murdic R, G Ross, E Joel, C Loggetta, R Jain; Information System for Modern Management; Prentice 

Hall of India (Pvt.) Ltd., 2006 
 
References 
1. Tripathi PC and PN Reddy; Principle of Management; Tata McGraw Hill Publishing Company Ltd. 

India, 2007 
2. Armstrong M; A Hand Book of Management Techniques; Excel Book, New Delhi, India, 2002 
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SEMESTER IV 
BFDT 441 QUALITY CONTROL AND ASSURANCE (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Introduction to quality control and assurance system 1 
2. Functions of quality assurance and process control system 2 
3. Quality attributes of foods 3 
4. Food contamination, adulteration and extraneous matters in foods and their impacts, quality control 

under different stages of processing, sampling techniques 4 
5. Sensory evaluation of foods 3 
6. Food additives with emphasis on toxicology and legislation 2 
7. Food standards and specifications 4 
8. Food control system in Nepal: Food laws formulation and enforcement authorities and process, 

inspection, grading and certification of foods 4 
9. International food regulations: WHO, FAO, Codex 3 
10. Import and export quality control: WTO, SAFTA, rules and regulations and implementation 2 
11. Feed acts and regulations 2 

 
Practical 
1. Tests of extraneous matters in foods 
2. Adulteration tests of food samples 
3. Sensory evaluation of foods and beverages 
4. Studies of specification and labeling practices 
5. Estimation of food additives 
 
Text Books 
1. Gould WG.  Total quality assurance, CTI Publications, 2002 
 
References 
1. Mizuno S.  Company-wide total quality control, APO Publication, 1996 
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SEMESTER IV 
BFDT 442 FOOD PROCESS LABORATORY SYSTEM DEVELOPMENT (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Planning and layout for laboratory in food processing complex                   2 
2. Location and placement criteria for a laboratory in food manufacturing line                  3 
3. Specific material requirements for a modern laboratory                                                                   2 
4. Designing a laboratory based on food processing requirements                                                      3 
5. Provisions for essential laboratory supplies: water, electricity, gas, water distillation assembly3 
6. Laboratory waste disposal and drainage system                       1 
7. Compartmentalization of a laboratory from the viewpoint of analytical requirements                2 
8. Occupational health and safety components of a laboratory, good laboratory practices             2 
9. Care and maintenance of laboratory equipments                                                                                2 
10. Good laboratory management system                                                                                                    2 
11. Record keeping in the laboratory and reporting                                                                                   2 
12. Traceability and reproducibility                      1  
13. Proficiency testing scheme and its network                                                                                          2 
14. Laboratory standardization and laboratory accreditation                                                                  3 

 
Practical 
1. Design and layout of a modern analytical laboratory giving special emphasis to analytical facilities for 

food testing 
2. Visit to various food laboratories 
3. Project work in relation to laboratory management system 
 
Text Books 
1. Manual of Food Quality Control (Lab tool inspection) – FAO , 1997 
 
References 
1. Manual of Food Quality Control (Lab tool inspection) – FAO , 1997 
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SEMESTER IV 
BFDT 443 FOOD PROCESS ENGINEERING II (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
Theory  Lectures 
1. Distillation: 8 

a. Introduction and types 
b. Vapor-liquid relationship, Rault’s law, boiling point diagram (t-x-y and x-y graph) of binary 

mixtures 
c. Rectification: rectification column and its accessories, working principle, equation of operating 

lines, effect of feed temperature, calculation of ideal plate numbers (McCabe-Thiele diagram, 
Lewis method, minimum reflex method), calculation of column diameter 

2. Crystallization: Basic  principles, super-solubility, nucleation and growth rate, factors affecting growth 
rate, mass balance, energy balance, crystallizers 3 

3. Separation techniques: 6 
a. Filtration: Theory of filtration, constant rate and constant volume filtration, plate and frame 

filter press and its design, rotary vacuum filter 
b. Sedimentation: Terminal velocity, drag coefficient, free and hindered settling, working 

principles and design of thickeners 
c. Centrifugal separation: Working principle of centrifugal separator and its application in food 

industry 
4. Size reduction: Rittinger’s, Kick’s and Bond’s law, equipment, sieve analysis, standard sieves, particle 

size and its distribution, cut-off diameter, fineness modulus, uniformity index 4 
5. Mixing: Homogeneity, mechanism and rate of mixing, energy consumption, liquid-liquid, solid-liquid 

and solid-solid mixing, homogenization 3 
6. Conveying: Introduction to belt conveyor, bucket elevator, screw conveyor, pneumatic conveyor and 

their application in food industries 3 
7. Leaching and extraction: Introduction, leaching equipment, liquid extraction, extraction equipment, 

principles, examples and special extraction techniques: supercritical fluid extraction 3 
 

Practical 
1. Mass and energy balance in distillation 
2. Determination of ideal plate (column) numbers by Lewis and McCabe-Thiele method 
3. Study of rectification column 
4. Study on the crystallization 
5. Study of constant rate and constant pressure filtration in a plate and frame filter press 
6. Study of centrifugal separators (cream separator), separation efficiency 
7. Determination of terminal velocity and drag coefficient during unhindered settling 
8. Study on the particle size distribution of pin & disk, hammer and roller mills 
 
Text Books 
1. McCabe WL, JC Smith and P Harriot.  Unit operations of chemical engineering, McGraw Hill 

Kogakucha Ltd, 2001 
2. Toledo RT.  Fundamentals of food process engineering, CBS Publishers & Distributors, New Delhi, 

2000 
3. Sharma SK, Mulvaney SJ & Rizvi SSH; FOOD PROCESS ENGINEERING: THEORY & LABORATORY 

EXPERIMENTS; John Wiley & Sons Inc., 2002 
 
References 
1. Geankoplis CJ.  Transport processes and separation  principles; Prentice Hall of India, 2005 
2. Rizvi SSH and GS Mittal.  Experimental methods in food engineering;John Willey & Sons Inc. 2002 
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SEMESTER IV 
BFDT 444 NUTRITION AND DIETETICS (1+1) 

 
Course Nature: Theory (15 Hours) + Practical FM: 25 + 25 
 
Theory  Lectures 
1. Nutrition and prevention of disease: Nutrition and immunity, lifestyle choices and risks of diseases, 

nutrition and atherosclerosis, nutrition and hypertension, nutrition and cancer 2 
2. Principle of diet therapy: Factors in planning therapeutic diets, routine hospital diets, special feeding 

methods, pre- and post- operative diets 1 
3. Dietary management of diseases: Diet in fever, obesity and underweight, cardiovascular diseases, 

peptic ulcer, liver diseases, diabetes mellitus, kidney diseases, food allergy, genetic disorders, cancer, 
HIV, AIDS 2 

4. Nutrition for fitness: Relationship between nutrition and fitness, energy sources for muscle use, 
adaptation of muscles and body physiology to exercise, dietary advice for athletes 2 

5. Nutritional disorders: Anorexia nervosa and bulimia nervosa ordered and disordered eating habits, 
overview of two common eating disorders, other disordered eating patterns, binge eating disorder, 
baryophobia, and preventing eating disorders 2 

6. Energy balance and weight control : Why some people are obese (nature versus nurture), treatment 
of obesity, controlling energy intake, regular physical activity, behavior modification, 
pharmacotherapy, treatment of severe obesity, treatment of underweight 2 

7. Functional foods: Introduction of functional foods, current trend of functional foods, functional foods 
in Nepalese context  1 

8. International efforts in promoting good nutrition 1 
9. Development and management of food composition data 1 
10. Anti-nutritional factors in foods 1 

 
Practical 
1. Assessment of dietary management for diseases in hospitals 
2. Agency visits 
3. Development of Food Composition Tables  
4. Determination of anti-nutritional factors 
5. Food planning for various diseases of various age groups 
 
Text Books 
1. Srilakshmi B; Dietetics; New Age International (P) Ltd. Publishers, India, 2000 
2. Swaminathan M; Advanced Textbook on Food and Nutrition, Vol I & II; The Bangalore Printing and 

Publishing Co. Ltd., India., 1993 
 
References 
1. Perspectives in Nutrition 4th edition; WCB McGraw Hill Publications, 1999. 
2. Nutrition Concepts and Controversies, 7th edition, Wadsworth Publishing Company, 1997. 
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SEMESTER IV 
BFDT 445 PACKAGING TECHNOLOGY (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Introduction to packaging: Packaging as a science, terminologies, package functions and design 

considerations, packaging operations and hazard distribution 2 
2. Principles of packaging: Mechanical, physical, biochemical, biological and microbiological hazards

 3 
3. Principles of development of protective packaging: Deteriorative changes in foodstuffs and principles 

of their prevention through packaging, shelf-life of packaged foodstuffs ― prediction and estimation, 
methods to extend shelf-life of packaged foodstuffs 3 

4. Packaging materials, properties and identification: Paper and paperboard, regenerated cellulose 
films, plastic films, aluminum foils, laminations 7 

5. Food packages: Bags, pouches and wrap, folding cartons, setup boxes and liquid-tight paperboard 
containers, aluminum, tin and composite cans, collapsible metal and plastic tubes, glass containers, 
molded plastic containers, traditional packages, closures and lids 6 

6. Special packaging methods: Vacuum and gas packaging, shrink packaging, aseptic packaging 3 
7. Shipping containers: Wooden boxes and crates, plywood and wire-bound boxes, basko corrugated 

and solid fiberboard containers, textile and paper sack, traditional containers 4 
8. Packaging requirement of fresh products (fruits and vegetables, meat, poultry, seafood), fats and oils, 

dairy products, cereals, pulses, spices and dry products 6 
9. Product package compatibility: Toxicity, tainting and corrosion, global migration 2 
10. Industrial packaging outline: Material handling, cushioning, palletizing, stacking and containerization

 2 
11. Evaluation of packaging materials and package performance 3 
12. Package standards, regulations and quality control 2 
13. Disposal of waste packaging materials 2 
 
Practical 
1. Testing of paper: Moisture content, thickness, grease resistance, brightness, opacity, chloride test, pH, 

alkali staining, wax covering. 
2. Determination of basis weight, water absorptiveness, ink adhesion of paper and paper board. 
3. Testing of bottle: Dimension measurement, resistance to thermal shock. 
4. Identification of plastic films. 
5. Chemical resistance of plastic films. 
6. Shrink packaging of poultry and fresh fruits and vegetables. 
 
Text Books 
1. Paine FA.  Fundamentals of packaging, 2001 
2. Paine FA and HY Paine.  A handbook of food packaging, Elsevier Science Publishers, 2004 
 
References 
1. Athayle AS.  Plastics in packaging, Indian Institute of Packaging, 1988 
2. Hanlon.  Handbook of package engineering, CBS Publishers, 2002 
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SEMESTER IV 
BFDT 446 INDUSTRIAL MICROBIOLOGY (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Industrial importance of microbiology, scope of Industrial microbiology 2 
2. Yeast technology: Introduction, production of baker's yeast, process and technology of production of 

industrial alcohol by fermentation, introduction to alcohol distillation technology, yeast enzymes and 
minor products 10 

3. Microbial production and recovery of vitamins 3 
4. Microbial assays of nutrients 3 
5. Microbial production and recovery of amino acids 3 
6. Microbial production and recovery of organic acids 4 
7. Microbial production of flavor and fragrances 3 
8. Microbial synthesis of polysaccharides and fats 2 

 
Practical 
1. Citric acid fermentation, analysis and recovery 
2. Production and recovery of Bakers' Yeast 
3. Preparation of wines and Jand and their quality test. 
4. Production of distilled liquor and their quality test. 
5. Production of ethyl alcohol by fermentation and its distillation. 
6. Microbial assays of nutrients. 
7. Production and recovery of amino acids. 
 
Text Books 
1. Reed G.  Prescott and Dunn’s industrial microbiology; CBS Publishers and Distributors, India, 1987 
2. KC Jagat B, BK Rai, DK Subba, and G Ghimire.  Practicals in basic biochemistry and industrial 

microbiology, Prompt Printers, 2007 
 
References 
1. AH Patel.  Industrial microbiology, Macmillan India Ltd, 2005 
2. Young MM.  Comprehensive biotechnology(vol.3); Pergamon Press, New York, 1985 
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SEMESTER IV 
BFDT 447 HUMAN RESOURCE AND ENTREPRENEURSHIP DEVELOPMENT (1+0) 

 
Course Nature: Theory (15 Hours) FM: 25 
 
Theory  Lectures 
1. Introduction: Human resource and entrepreneurship development 1 
2. Nepalese geography, religion, culture and tradition of the uses of human resources 2 
3. Job opportunity and unemployment problems 1 
4. Human resource management philosophy 1 
5. Managing people as quality workforce with people first approach 2 
6. Personal function and the changing scenario 1 
7. Strategic human resource planning and management 1 
8. Dignity of labor - “The right person for the right job” 1 
9. Labor forces, democracy and labor management 2 
10. Human resource accounting and employee information 1 
11. Globalization ― new technologies, worldwide job competition 2 
12. Team building and labor market flexibility, conflict resolution 1 
13. Moral ethics and professionalism 1 
14. Managing people - What it means today? 1 

 
Text Books 
1. Venkataratnam CS.  Managing people: strategies for success, Global Business Press,2004 
 
References 
1. Venkataratnam CS.  Managing people: strategies for success, Global Business Press, 2004 
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SEMESTER V 
BFT 551 ADVANCED FOOD PROCESS ENGINEERING (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Process design development:  Project procedure and types of design, feasibility survey, process 

development design, construction and operation, flow diagram, preliminary design, equipment 
design, specification and selection economics, comparison of different processes, scale up in design, 
safety factors  6
  

2. General design considerations:  Plant location, plant layout, preparation of layout, plant operation 
and control, utilities space in structural design, storage 5 

3. Optimum design and design strategy:  General procedure for determining optimum conditions, 
comparison of graphical and analytical methods, break even charts for production schedule and its 
significance for optimum analysis, optimum conditions in cyclic operations, accuracy and sensitivity of 
results (heat and mass transfer), strategy of linearization for optimization analysis, other 
mathematical techniques and strategies for establishing optimum conditions, automatic and distance 
control of process in food industry, computerized control in food processes 8 

4. Freezing and freeze drying: Introduction, calculation of rate and time of freezing, freezing 
equipments, heat and mass transfer during freeze-drying, condition of sublimation, calculation of 
time required, limiting heat transfer and limiting mass transfer 6 

5. Fluid flow: Concept of apparent viscosity, the non-Newtonian fluids, flow of non-Newtonian fluids in 
tube, pressure drops, friction factors, rotational and tube flow viscometer, working relations 7 

6. Membrane processes: Reverse osmosis, ultra-filtration, electrodialysis, membrane types, modules 
with tubes, operation process, mechanisms of transfers, unit flux, polarization, limiting mass transfer
 5 

7. Supercritical fluid extraction: Introduction, process description, design criteria, advantages, 
application 4 

8. High electric field pulses, oscillating magnetic field pulses, high pressure processes, ohmic heating, 
dielectric and microwave heating: Introduction, principles and uses. 4 

 
Practical 
1. Engineering drawing:  (a) Simple drawing, (b) Machine drawing, (c) Layout of the food plant, (d) 

drawing of structure of plant 
2. Design and scale-up and scale-down of a process 
3. Determination of pressure drop gradients in tube flow 
4. Determination of thermal diffusivity and surface heat transfer coefficient of agricultural produces by 

transient condition 
5. Determination of freezing time 
 
Text Books 
1. Heldman DR and RP Singh, Food process engineering, AVI Publishing Company, Inc., 1981 
 
References 
1. Steffee JF, Rheological methods in food process engineering, Frecman Press, USA, 1989 
2. Holdman JP, Heat transfer, McGraw-Hill Publishing Company, 1984 
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SEMESTER V 
BFT 552 TECHNOLOGY OF FOOD PRODUCTS I: FRUITS AND VEGETABLES (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Introduction: Characteristics of fruits and vegetables, deterioration, maturity indices, post harvest 

handling, physiology of ripening, packing house operations, keepability of fruits and vegetables, 
storage technology (cooling, refrigeration, CA, MA, ULO) 8 

2. Drying and dehydration: Drying rate, drying ratio, rehydration coefficient, drying of apples, potatoes, 
asparagus, cauliflower, green beans, etc., osmotic dehydration 4 

3. Canning and bottling: Preparation for canning, heat penetration in cans, factors affecting canning 
process (altitude, pressure, temperature, time, acid content, etc.), syrups and brines for canning, 
spoilage of canned fruits and vegetables, canning and bottling of pineapple rings, orange segments, 
lichis, asparagus, carrots, tomatoes, etc. 5 

4. Tomato products: Juice, puree, ketchup, production technology, packaging and spoilage 5 
5. Fruit beverages: Fruit juice, squash, cordial, nectar, concentrate and powder, thermal processing of 

juices, production technology 5 
6. Freezing: Methods of freezing, properties of frozen fruits and vegetables, freezer burn 3 
7. Fruit confections: Fruit based intermediate moisture foods, theory of gel formation, defects of fruit 

confections and IMFs 5 
8. Potato chips, mashed potato, French-fries, salad potato, potato flour 2 
9. Fermented beverages: Cider, wine, perry, defects of fermented beverages, fermented vegetables 

such as gundruk, sinki, mesu, sauerkraut, kimchi, pickling of vegetables, salt stock 5 
10. By-products utilization of fruits and vegetables processing, pectin extraction, its uses 3 
 
Practical 
1. Dehydration of fruits and vegetables (apple/cauliflower) 
2. Testing sufficiency of vegetable blanching (oxidase/peroxidase) 
3. Preparation and quality evaluation of single strength fruit juice 
4. Chemical preservation and quality evaluation of fruit squash 
5. Preparation and quality evaluation of jam, jelly, marmalade 
6. Preparation and quality evaluation of tomato ketchup 
7. Canning/bottling of whole tomatoes 
8. Grading of fruits and vegetables based on their chemical and physical parameters 
9. Preparation of fruit based confections (candy) 
10. Chemical and physical examination of canned products (fruits and vegetables) 
11. Estimation of sulfurdioxide in fruit beverages 
12. Estimation of benzoic acid in vegetable products (sauce/ketchup/pickle) 
13. Determination of salt, acid, sugar, color in fruits and vegetables products 
14. Shelf-life study of perishable produces at different storage conditions 
15. Preparation and quality evaluation of potato chips 
16. Inducing ripening by external factors 
 
Text Books 
1. Siddappa GL, GS Siddappa and GL Tendor (1998); Preservation of fruits and vegetables; ICAR, New 

Delhi, India. 
2. Srivastav RP & S Kumar; Fruits and vegetables preservation 1990 
3. Kharel GP, Principle of food preservation;Hokkaido University Press;2000 
 
References 
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1. Rahman MS; Handbook of food preservation; Marcel Dekkar, Inc. NY (1999)Kharel GP; Nepalese 
Indigenous food products;(in press) 
GP Kharel; Nepalese Indigenous food products 

2. Desrosier NW and JN Desosier (1987); The technology of food preservation, 4th ed.; CBS Publisher 
and Distributers, India. 
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SEMESTER V 
BFT 553 TECHNOLOGY OF FOOD PRODUCTS II: CEREALS, LEGUMES AND OILSEEDS (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Introduction: Important cereal grains such as wheat, rice, maize, millet, barley, etc. 2 
2. Rice: Varieties and properties, chemical composition, structure of rice grain, milling, parboiling, cooking 

quality, processed products from rice 6 
3. Wheat: Wheat production, varieties and their qualities, grading system, milling, criteria for flour 

quality, gluten, dough and its properties, dough formation, structure, gas retention, perinegraph, 
extensograph, etc. 5 

4. Technology of baking: Type and properties of baking ingredients, leavening agents, technology of 
bread-, biscuits-, crackers-, and cake-making, pastry, doughnut, cookies 8 

5. Noodles and pasta production technology 3 
6. Maize: Maize processing 2 
7. Malting: Malting of barley, sorghum and other millets, corn flakes, etc. 3 
8. Breakfast cereals: Corn-flakes, and other ready-to-eat cereal products such as beaten rice, puffed rice, 

khatte, selroti, bhakka, etc. 4 
9. Legumes and oilseeds: Proximate composition, amino acid pattern, anti-nutritional and toxic 

constituents, processing methods, their products, uses of oilseeds meals and cakes 5 
10. Protein concentrates and isolates: Definitions, sources of protein, technology, functionality of proteins 

and protein products, protein-rich foods preparation, meat analogs, textured protein products, 
processing methods of infant and weaning foods based on protein concentrates and isolates 5 

11. By products utilization 2 
 
Practical 
1. Analysis of physicochemical properties of wheat, rice, and other coarse grains 
2. Sampling and grading of cereal grains 
3. Experimental milling and parboiling of rice 
4. Experimental milling of wheat flour 
5. Determine gluten content of wheat flour 
6. Preparation and quality evaluation of bread, biscuits, cake, pastries cookies, doughnut 
7. Preparation and quality evaluation of noodles 
8. Preparation and quality evaluation of tofu 
9. Production of protein concentrate and isolates using different sources 
10. Industry visit and report preparation 
 
Text Books 
1. Kent-Jones DW and Amos AJ, Modern cereal chemistry, Food Trade Press, London, 1967 
2. Kent NL, Technology of cereals, Pergamon Press, London, 1975 
3.  Matz A.,Cereal and bakery technology, CBS Publishers, 1990 
 
References 
1. Bandopadhyaya S and Roy NC, Rice process technology, Oxford and IBH Publication, New Delhi,1992  
2. Pilluiyar P, Rice: Post-production manual, Willey Eastern Ltd., New Delhi, 1998 
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SEMESTER V 
BFT 554 TECHNOLOGY OF FOOD PRODUCTS III: FATS AND OILS (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Manufacture of edible oils:  Oil extraction by screw press, machines and principles, preparation of 

raw materials, ghani technology, hot water extraction for fruit coat fats, solvent extraction methods, 
design and principles, rendering (wet and dry) 10 

2. Winterization:  Definition, process and principle 2 
3. Production of vanaspati ghee and refined oil:  Definitions, refining (alkali and steam refining), 

bleaching, deodorization (batch & continuous), principle of steam jet ejector for vacuum production, 
hydrogenation chemistry and process, relation between iodine number and hydrogen consumption, 
selectivity ration, hydrogen production methods, catalyst manufacture, catalyst poisoning, churning, 
addition of vitamin premix, tempering and operation of cold rooms, use of sesame oil 10 

4. Salad oils, shortenings and margarine:  Definition, properties, uses and classification 4 
5. Trans-esterification of fats and oils concept 2 
6. Storage and packaging:  Storage of oilseeds and oils, packaging trends 4 
7. Rancidity in fats and oils:  Definition, types, oxidative rancidity, classical free radical route, 

photooxidation, enzymatic route, hydrolytic rancidity, definition, cause, ketonic rancidity, definition, 
cause, prevention of rancidity, assessment of rancidity 6 

8. Antioxidants:  Definition, synthetic antioxidants (BHA, BHT and propyl gallate), mode of action, usage 
levels and safety aspects, natural antioxidants (spices, rosemary, grape seed oil, etc. 5 

9. Flavor reversion 2 
 
Practical 
1. Soxhlet extraction of oil 
2. Determination of moisture content 
3. Estimation of refining loss 
4. Determination of fat content in milk and milk products 
5. Operation of screw press expeller and calculation of recovery 
6. Color measurement by lovibond tintometer 
7. Adulteration tests:  Baudouin test for sesame oil, Holde’s test for mineral oil, Test for the presence of 

argemone oil, Halphen test for cottonseed oil 
 
Text Books 
1. Lawson, H; Food oils and fats, JACOS, 1981 
 
References 
1. Lawson, H; Food oils and fats, JACOS, 1981 
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SEMESTER V 
BFT 555 MARKET RESEARCH AND CONSUMER BEHAVIOR (1+1) 

 
Course Nature: Theory (15 Hours) + Practical FM: 25 + 25 
 
Theory  Lectures 
1. Introduction to marketing research 1 
2. Marketing research in practice 1 
3. Marketing information and decision support systems 2 
4. The research process and research design 2 
5. The sources of research data 2 
6. Measurement in marketing research 1 
7. Marketing research reports and ethical issues  1 
8. Introduction of diversity of consumer behavior 1 
9. The consumer as an individual ― personality and consumer behavior 1 
10. The family, social class, cultural settings and consumer behavior 2 
11. Consumer needs and motivation 1 
12. The nature of consumer attitudes and perception 2 
13. Consumer communication and persuasion 1 
14. Consumer protection and public or government policy 2 
 
Practical 
1. Project works 
 
Text Books 
1. Schifman, Leon G and Kanuk, Leslie Lazar (2002).  Consumer Behavior, Prentice Hall of India Pvt. Ltd. 
2. Tull, Donald S and Hawkins Del I (1998).  Marketing Research ― Measurement and Method, Prentice 

Hall of India Pvt. Ltd. 
 
References 
1. Schifman, Leon G and Kanuk, Leslie Lazar (2002).  Consumer Behavior, Prentice Hall of India Pvt. Ltd. 
2. Tull, Donald S and Hawkins Del I (1998).  Marketing Research ― Measurement and Method, Prentice 

Hall of India Pvt. Ltd. 
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SEMESTER VI 
BFT 661 TECHNOLOGY OF FOOD PRODUCTS IV: SNACK FOODS (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Definition, concepts and types of snack foods 4 
2. History and market scenario of snack food in Nepal 3 
3. Modern snack foods: 

3.1   Instant noodles   5 
3.2   Wafer, chips  5 
3.3   Cheese balls 5 
3.4   Extruded products 3 

4. Traditional snack foods: 
4.1   Beaten rice (chiura) 2 
4.2   Puffed rice (murai) 2 
4.3   Selroti 1 
4.4   Bhakka 1 

5. Quality aspects of snack foods 
5.1   Quality & nutritional attributes 3 
5.2   Food laws/ regulation  2
  

6.     Consumer preference on snack foods 2 
7.     Snack foods for children 2
  
8.     Functional foods and their properties 5
  
 
Practical 
1. Analysis of snack foods 
2. Packaging and self life study of snack foods 
3. Formulation of functional foods using generally available raw materials for special use 
4. Visit to snack food industries 
 
Text Books 
1. Matz A. Samuel;Snack Food Technology, AVI Publishing Company Inc., West Port 1984 
 
References 
1. Hoseny R. Carl; Principles of Cereals Science and Technology, American Association of the Cereal 

Chemist(AACC), Minnesota, USA, 1986 
2. Elsevier Science. Technology of Snack Foods 
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SEMESTER VI 
BFT 662 TECHNOLOGY OF FOOD PRODUCTS V: ALCOHOLIC AND NON-ALCOHOLIC BEVERAGES (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
A.  Alcoholic Beverages  

1. Types of alcoholic beverage 2 
2. Formulation of different brands of liquor   2 
3. Types of spirits:  Rectified spirit, neutral alcohol, malt spirit, denatured spirit, synthetic alcohol, 

absolute alcohol 1 
4. Manufacturing of ethanol: Raw materials for ethanol fermentation, batch process and continuous 

process, distillation, Use of ethanol, 4 
5. Technology of brewing:  Introduction, raw materials for beer, types of beer, production of beer, 

quality attributes of beer 5 
6. Distilled and non-distilled alcoholic beverages: Production, blending, flavoring and specification 

technologies 4 
a. Non- distilled type: Wine, Jand etc. 
b. Distilled: Brandy, Raksi, Rum, Vodka, Jin, Whiskey, Sake etc. 

B. Non-Alcoholic Beverages 
7. Water requirements for different beverages 3 
8. Processed water preparation: UV treatment, micron filter, ozone treatment, bottling plant and 

quality control in mineral water, natural water and tonic water  production 3 
9. Cocoa beverage: Definition, production, processing technology, composition 3 
10. Soft drinks:  Carbonated beverages, fruit flavors, sparkling (soda) water, ingredients used in soft 

drink production 3 
Practical 
1. process for alcohol 
2. Determination of alcohol content of UP and OP alcohols 
3. General quality test of RS and ENA 
4. General quality test of beer 
5. General quality test of different liquor brands 
6. Preparation of wine in the laboratory and their quality test 
7. Physical, chemical and microbiological analysis of mineral water 
8. Chemical and organoleptic quality test of DM water and other products 
9. Preparation of fruit juice, and cordials  
10. Observation tour 
 
Text Books 
1. Prescott and Dunn’s Industrial microbiology, CBS Publishers, 1987 
2. Verma AH and JP Sutherland, Beverage technology: Chemistry and Microbiology, CBS Publishers, 1987 
3. Wulf Crueger , A text book of industrial microbiology, science and technology inc., 1997 
 
References 
1. Hansen A and Jorgenson, Microorganisms and fermentations 
2. Cassida LE, Industrial microbiology 
3. Morelly CD, Beverage world water manual applied science publishers 1986 
4. Ranganna S, Handbook of analysis and quality control for fruits and vegetable products, TATA Mc.Graw 

Hill, New Delhi, 2000 
5. Patel AH, Industrial microbiology, CBS publishers, 1990  

6. H.W. Hougton , Development in soft drink technology, applied science publishers, 1984 
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SEMESTER VI 
BFT 663 TECHNOLOGY OF FOOD PRODUCTS VI: SPICES, TEA AND COFFEE (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Tea and coffee:  History, origin, production, cultivation and variety, marketing tea and coffee, industries 

in Nepal. 4 
2. Chemistry of tea and coffee:  Composition, chemical reactions during processing of tea and coffee, 

flavoring components and quality attributes of tea and coffee 8 
3. Manufacturing technology of tea and coffee:  Cherry coffee, parchment coffee, size, grading, roasting, 

orthodox tea, CTC tea, packaging and storage, instant tea and coffee 12 
4. Quality evaluation:  Cup testing and sensory evaluation techniques, adulteration and detection of 

adulteration of tea and coffee 4 
5. Process control and standardization 4 
6. Spices:  production, chemistry and technology, special attributes – flavor components, chemical 

composition, processing, drying and storage, extraction of oleoresin and essential oil and uses of 
following types  
6.1 Ginger 4 
6.2 Turmeric 2 
6.3 Chillies  1 
6.4 Cardamom 3 
6.5 Cinnamon 1 
6.6 Black pepper  2 

 
Practical 
1. Preparation of cherry and parchment coffee 
2. Estimation of caffeine and tannin in tea and coffee 
3. Cup testing of tea and coffee 
4. Proximate analysis of tea and coffee 
5. Visit to tea and coffee processing industries 
 
Text Books 
1. Clarke, RJ and R Macrac (1985).  Coffee, Vol. 1, 2, 3, 4, 5, 6..  Commercial Technico, London. 
2. Eden T (1976).  Tea, 3rd edition.  Longman, London 
3. Harter C.R;Tea Manufacture, Oxford University Press, London, 1963 
4. Pruthi JS; Spices & Condiments, ICAR, New Delhi; 1998 
 
References 
1. Spiewis Y.S; Spices and Herbs for the food industry. Food Trade Press, Orington, 1984 
2. Parry J.W, Spices Vol. 1&2, Chemical Publishing Inc. New York, 1969 
3. Clarke RJ and R Macrae, Coffee Vol I Chemistry 
4. Clarke RJ and R Macrae, Coffee Vol II Technology 
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SEMESTER VI 
BFT 664 TECHNOLOGY OF FOOD PRODUCTS VII: MEAT, FISH AND POULTRY (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Slaughter and dressing of meat animals 2 
2. Ante-mortem and post-mortem examination of meat animal 1 
3. Physicochemical structure of meat and its contribution in human nutrition 2 
4. Post-mortem and biochemical changes 1 
5. Animals production practices: Breads, age and sex, finish, grade and diet, seasons and environment, 

feed additives  2 
6. Chilling and aging of meat:  Physiological defense mechanism, ante-mortem, slaughter and post-

mortem bacterial hazard, chilling of carcass, chilling room layout and capacity, aging method of carcass, 
preventive measure in critical control points during the chilling the carcass and sanitation of chilling 
premises, cleaning and sanitation of premises 2 

7. Meat grading: Grading of live animals, grading of carcass, emphasis on quality to the different groups 
involved in meat trading business, wholesale cut and retail cut (tricks and techniques), proportion of 
different cuts, dressing percentage, development of cutting and efficiency, meat merchandizing
 2 

8. Carcass evaluation: Selection, production testing, proportion of lean, bones and fat in carcass, 
proportion of wholesale and retail cuts in reference to meat merchandizing, proportion and 
characteristics proteins in LD muscle, conditions that affect the quality of the carcasses 2 

9. Refrigeration and freezing of meat and meat products, refrigerated storage, freezing of meat, methods 
of freezing, rate of freezing, changes during freezing, ice crystal formation, advantage of fast freezing, 
factors  influencing drip, frozen stores, thawing of frozen meat, cold store operation and management
 2 

10. Technology of meat curing: Curing reaction and principles, ingredient utilized in meat curing their roles, 
color fixation, curing methods, defects and their methods of prevention 2 

11. Technology of smoking: Function of smoke in cured meat, smokehouse environment, composition and 
characteristics of smoke, smoke generation, effects of smoke in meat and its hazard, essential 
refinement in a modern smokehouse 2 

12. Principles of  sausage making: Classification, sausage emulsion, selection of equipment, method of 
sausage making and processing, sausage containers (casings), ingredients uses in sausage making 
(types of meat, adjunct, flavoring agents etc.), sausage formulation, selection of packaging methods 
and materials, storage and handling of sausage, quality control and regulation, least cost formulation 
and pre-blending of sausage 6 

13. Various methods of meat preservation and practice, drying, thermal processing, chemicals and 
preservatives, antibiotics, ionization radiation 2 

14. Design and layout of slaughterhouse for livestock and poultry, meat processing plant and meat and its 
recognition 1 

15. Technological aspects of poultry meat production, processing and marketing, improved method of 
processing, storage of poultry meat by refrigeration and freezing, preservation, thermal processing, 
shelf life of poultry, grading of poultry, packaging 2 

16. Technological aspects of egg and egg products 3 
17. Meat tenderization 1 
18. Meat cooking and cooked meat products: Action of cooking, methods of cooking, changes produced in 

meat during cooking, microwave meat based food, precaution to be taken in cooking system 2 
19. Packaging technology in meat and meat products 2 
20. Sanitary and phyto-sanitary requirement 1 
21. Waste product management of slaughterhouse and meat processing plants 1 
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22. By-products utilization of slaughterhouse: Major characteristics of edible by-products, recovery and 
preparation of edible by-products, utilization of edible by-products, major characteristics of inedible 
by-products, operation, process and maintenance of rendering plant  
 2 

23. Technology of fish: Types, processing, packaging and preservation 2 
24. Technology of sea-foods: Types, processing, packaging and preservation 2 
 
Practical 
1. Ante-mortem inspection, slaughtering and post-mortem inspection of animals: Pig and chicken 
2. Grading of carcass 
3. Proximate analysis of meat and meat products 
4. Preparation of cured meat products 
5. Determination of water-holding capacity of meat 
6. Preparation of sausage, luncheon meat, meat balls, etc. 
7. Preparation of dried meat 
8. Grading of eggs 
9. Packaging of meat and meat products 
10. Practical on meat tenderization 
 
Text Books 
1. Lawrie RA; Meat science, Pargamon Press, 1979 
2. Dillip Subba. Text book of meat technology, 2001 
3. Dillip Subba. Practical book of meat, poultry and fish technology, RONAST, 2001 
 
References 
1. Pearson AM, & Gillet TA,  Processed meat, CBS Publishers, 1997 
2. B D Sharma. Technology of meat and meat products , Jaypee Brothers, 1999 
3. Jull AM, Poultry Husbandry, Tata McGraw Hill, New Delhi, 1972 
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SEMESTER VI 
BFT 665 TECHNOLOGY OF FOOD PRODUCTS VIII: CHOCOLATE AND CONFECTIONERY (2+1) 
 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Types of sugar confectionery products, hard boiled type and soft boiled type 2 
2. Manufacturing technology of sugar confectioneries 2 
3. Machinery required for sugar confectionery manufacturing   2 
4. Major candy types with crystalline and non-crystalline such as rock candy, fondant, creams and 

crystallized confectionery and caramels, toffees and fudge 4 
5. Ingredients for making all types of sugar confectionery products, i.e. sugar and related products, 

confectionery fats, cocoa and cocoa products, milk and milk products, nuts, flavoring and coloring 
agents, food chemicals and allied substances, GMS, Lecithin etc. and their chemistry 6 

6. Types of chocolate products and ingredients for chocolate manufacturing: Cocoa bean, cocoa butter, 
sugar and related products, food flavoring, food chemicals and allied substances, milk and milk 
products and chemistry of lecithin and uses in chocolate and cocoa 6 

7. Manufacturing technology of different types of chocolates 2 
8. Machinery required for chocolate manufacturing 2 
9. Packaging materials for confectionery and chocolate wrapping and packing, machineries required

 2 
10. Bloom, microbiological and other spoilage problems of sugar confectionery and chocolate products

 2 
 
Practical 
1. Preparation caramel, toffee, butter scotch, plain candy, pulled candy, modified candy & toffee  
2. Preparation of milk chocolate& dark chocolate   
3. Preparation of peanut brittle. 
4. Industrial visit to sugar confectioner & chocolate manufacturing industries 
 
Text Books 
1. Minifi. A text book of confectionary, CBS Publishers, 1985 
 
References 
1. R. Lees & E.B. Jackson, Sugar Confectionery and Chocolate Manufacture, Leonard Hill, 1973 
2. Beeket  S.T. (ed) Industrial Chocolate Manufacture and its Use, Blackie and Son Ltd. London 
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SEMESTER VII 
BFT 771 ENVIRONMENTAL MANAGEMENT (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Environmental concerns in developing countries 2 
2. Air ― Air pollution in major cities 1 
3. Land and Soil ― Soil erosion, degradation, and desertification, dust pollution, etc. 2 
4. Water ― Fresh water shortage, fresh water pollution, sewages, pesticides and other pollutions  

 2 
5. Flora and Fauna ― Deforestation, loss of genetic resources, endangered species 3 
6. Bioproductive systems ― Loss and degradation of arable lands, pest and disease resistance, water 

shortage, food contamination, post harvest losses 3 
7. Health ― Malnutrition, infectious diseases, long term effects of toxic chemicals 3 
8. Human settlements ― Rural-Urban migration, noise, law and order situation, wastage pollution, etc.

 3 
9. Industrial pollution ― Establishment, wastage pollution, noise, population mismanagement, etc.

 3 
 
Practical 
1. Field visits and surveys 
2. Dust particles measurement in air 
3. Determination of toxic gases 
4. Determination of BOD & COD of sewages 
5. Microbiological evaluation of industrial water 
 
Text Books 
1. Nath, Pasupati & Nath, Siddha (1990).  Environmental pollution, conservation and planning, Chugh 

Publications. 
 
References 
1. Impact of Agricultural Practices on Environmental Sustainability in Asia ― APO Publication, (2002). 
2. C S Rao. Water pollution,  and ICAR, 1996 
3. M Swaminathan. Human Nutrition, Advanced Text Books on Food and nutrition vol.1 &2, The Banglore 

Printing and Publishing CO. Ltd, India, 1991 
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SEMESTER VII 
BFT 772 MARKETING AND EXPORTING OF FOOD COMMODITIES (2+0) 

 
Course Nature: Theory (30 Hours)  FM: 50 + 0 
 
Theory  Lectures 
1. Introduction to food marketing:  Definition, marketing as a value addition process, food marketing 

career opportunity, marketing process 2 
2. Analyzing food markets, food marketing management approaches, food marketing trends and issue 

 3 
3. Food consumption and marketing, industrial food preferences, food consumption and expenditure 

pattern, diet, health and food marketing, public food program  2 
4. Food wholesaling and retailing, principle trends in food wholesaling and retailing, food wholesaling

 2 
5. Food retailing, changing nature of food store, competition and pricing in food retailing, marketing 

implication of food retailing  2 
6. International food market, contribution of agriculture trade, exert and impact of food commodities in 

context of Nepal, WTO and food marketing 2 
7. Food marketing cost, marketing margin, bill, marketing cost index 1 
8. Market development and demand expansion, market development in the food industry, variety of food 

demands, role and criticisms of advertising in food system 2  
9. Market information, roles of market information, criteria for evaluation of market information, market 

information network system, problem of market news and information 2 
10. Transportation and storage of food commodities  1 
11. Food marketing regulation and government role  1 
12. Commodity marketing 10 

a. Livestock and meat marketing 
b. Milk and dairy product marketing 
c. Grain marketing 
d. Poultry and egg marketing 
e. Fruits and vegetable marketing 
f. Processes food and food product marketing 
g. Tea and coffee marketing 
h. Spices marketing 
i. Non timber forest products marketing 

 
Text Books 
1. Phillip Kotler. Marketing management, Tata McGraw Hill, New Delhi, 1985 
 
References 
1. Aarhus. Quality and risk management, Allied Publishers, 2004 
2. S. Dhital. Operation research and food plant management, Kathmandu, 2006 
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SEMESTER VII 
BFT 773 TECHNOLOGY OF FOOD PRODUCTS IX: INDIGENOUS FOODS OF NEPAL (2+1) 

 
Course Nature: Theory (30 Hours) + Practical FM: 50 + 25 
 
Theory  Lectures 
1. Introduction of indigenous foods 1 
2. Importance of indigenous foods in ethnical, cultural, religious and social aspects 1 
3. Scope of traditional or indigenous foods and industrial production 1 
4. Quality control in traditional foods 1 
5. Fermented legume products: kinema, masyaura, tofu, nutrella etc.  Preparation, production and quality 

control 6 
6. Fermented meat and fish products: introduction, preparation and uses 2 
7. Fermented vegetables products: sinki, gundruk, tama, pickles, their preparation, drying, preservation 

and quality control 6 
8. Fermented cereal products, their preparation, properties and uses of jand, raksi, tongba etc. 4 
9. Selroti and doughnut like products preparation and uses 2 
10. Fermented milk products; Dahi, mahi, yoghurt, cheese etc. 4 
11. Traditional  snack foods: chiura (beaten rice), murai (puffed rice), etc. 2 
 
Practical 
1. Preparation and quality tests of each products 
 
Text Books 
1. Jagat B. KC, Technology involved and growth of traditional and modern food industries of Dharan – 

2005 
2. GP Kharel. Nepalese indigenous food products (in press) 
 
References 
1. Jagat B. KC, Technology involved and growth of traditional and modern food industries of Dharan – 

2005 
2. GP Kharel. Nepalese indigenous food products (in press) 
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SEMESTER VII 
BFT 774 QUALITY MANAGEMENT SYSTEM AND APPLICATION (3+1) 

 
Course Nature: Theory (45 Hours) + Practical FM: 75 + 25 
 
Theory  Lectures 
1. Introduction of total quality management and its philosophy 4 
2. TQC as a thought revolution in management 4 
3. Learning from the quality gurus 2 
4. Focus on the customers and the customers requirements 2 
5. Functions of TQM with generating KIZEN 2 
6. Human resources and team building 4 
7. QC circle activities 4 
8. Variations 1 
9. Utilization of statistical process control and statistical quality control 3 
10. Problem solving by brainstorming 2 
11. Problem solving by frequency distribution run charts, paseto, histogram, process flow chart, cause and 

effect, diagrams, correlation charting, scatter diagrams etc.  6 
12. Communication in TQM 2 
13. Cost of quality 2 
14. Employer participation, recognition and motivation 2 
15. HACCP – introduction, principle and application HACCP for fruits and vegetables and plan for action 

food safety and risk analysis process 3 
16. International standards: ISO 9001:2000 etc. 3 
 
Practical 
1. Practice in statistical data analysis and uses. 
2. Study of TQM practices in the food industries. 
3. Study of HACCP application. 
4. Study of the application of ISO 9001:2001. 
 
Text Books 
1. K. K. Ananda et al, Quality management handbook, Vikash Publishing House, 1993. 
2. Total quality management for the food industries CTI publications inc. 1992. 
 
References 
1. Kaorn Ishikawa, What is total quality control the Japanese way, Prentice Hall Inc., 1985. 
2. Motumn Baba, TQM with generating KAIJEN, Japanese productivity centre, 1996. 
3. John Bank, The essence of total quality management, Prentice Hall of India, 2003. 
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SEMESTER VII 
BFT 775 FOOD AND BEVERAGE SERVICES (1+1) 

 
Course Nature: Theory (15 Hours) + Practical FM: 25 + 25 
 
Theory  Lectures 
1. Introduction to hotel and food and beverage service department 1 
2. Types of food and beverage outlets including types of bar, restaurants, banqueting, etc. 3 
3. Job description and organizational chart of food and beverage department 2 
4. Tableware, glassware, China and furniture 2 
5. Menu and its types 1 
6. Breakfast and its types 1 
7. Menu (lunch and dinner) and its format 2 
8. Beverages and its types 1 
9. Cocktail and mocktail 1 
10. Table manner and others 1 
 
Practical 
1. Recognition of glassware, tableware, China, etc. 
2. Different kind of napkins folding 
3. Table setup 
4. Holding of trey 
5. Holding of service pair and service 
6. Order taking practical 
7. Making of cocktails and mocktails 
8. Tea and coffee service 
9. Table manner 
 
Text Books  
1. Prithiv R Parajuli. A textbook of hotel management, Asia Publication PVT Ltd. Kathmandu, 2005 
 
References 
1. Prithiv R Parajuli. A textbook of hotel management, Asia Publication PVT Ltd. Kathmandu, 2005 
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SEMESTER VII 
BFT 776 RESEARCH AND DEVELOPMENT IN FOOD TECHNOLOGY (1+1) 

 
Course Nature: Theory (15 Hours) + Practical FM: 25 + 25 
 
Theory  Lectures 
1. Introduction; scope and importance of research and development in food industries. 1 
2. New product development. 2 
3. Organisms and functions of R and D department. 1 
4. Classification of R and D commodity wise. 1 
5. The design and layout of R and D facility. 2 
6. Equipments and pilot plant layout for the R and D facility. 1 
7. R and D packages and packaging. 1 
8. Research, proposals, projects, reports and report writing. 2 
9. Handling data in R and D. 1 
10. Communicating R and D effects. 1 
11. R and D costs, appraisals and productivity. 1 
 
Practical 
1. Project work  
 
Text Books 
1. WA Gould; Research and development guidelines for the food industries 1991.CBS Publishers 
 
References 
1. WA Gould; Research and development guidelines for the food industries 1991.CBS Publishers 
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FOOD TECHNOLOGY: SEMESTER VII 
BFT 777 RESEARCH TOPIC SELECTION (0+1) 

 
Course Nature: PracticalFM: 0 + 25
  
 
1. Orientation classes for Thesis 
2. Topic selection for Thesis 
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FOOD TECHNOLOGY: SEMESTER VIII 
BFT 881 IN-PLANT TRAINING (0+2) 

 
Course Nature: Theory (15 Hours) + Practical FM: 0 + 50 
 
1. 45-days training in a food industry 
2. Report  writing and submission 
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FOOD TECHNOLOGY: SEMESTER VIII 
BFT 882 THESES (0+4) 

 
Course Nature: Theory (15 Hours) + Practical FM: 0 + 100 
 
1. Thesis orientation classes 
2. Thesis lab-work for 3 months 
3. Report writing 
4. Thesis submission and presentation 
 
 
 
 


