g]kfn s[lif cg";Gwfg kl/ifb\ 
kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, k|fljlws clws[t k'm* ^]Sgf]nf]hL pk;d'x l^=6_

k|fljlws clws[t k'm* ^]Sgf]nf]hL pk;d'x l^=6 :t/sf] v"nf tyf cfGtl/s k|ltof]lutf b"O{ efudf x"g]% . efu klxnf]df lnlvt k/LIff / efu b"O{df cGt/aftf{ . lnlvt k/LIff b]xfo cg";f/ ljifox¿df cfwfl/t x"g]% . v"Nnf k|ltof]lutfsf] k')ff{° 100 / k/LIff ;do b"O{ #)^f x"g]% . cfGtl/s k|ltof]lutfTds k/LIfsf] nflu eg] k')ff{° 50 / ;do 1 #)^fsf] x"g]% . 
pQm kbsf] v"nf k|ltof]lutfsf] nflu Go'gtd z}lIfs of]Uotf ;DalGwt s[lif ljifodf :gfts pkflw k|FKt u/]sf] x"g" kg]{% . 

lnlvt k/LIffsf cfwf/x¿ 

efu-Ps
	qm=;+
	ljifo
	k')ff{°
	k/LIff k|)ffnL
	k|Zg ;+Vof
	c° ef/

	
	
	v"Nnf
	cfGtl/s
	
	v"Nnf
	cfGtl/s
	v"Nnf
	cfGtl/s

	1
	;DalGwt ljifosf] cfwf/e't !fg
	50
	25
	j:t"ut jx"pQ/ 
j:t"ut %f]^f]pQ/
	40 
5 


	15
5
	40
10
	15
10

	2
	;DalGwt ljifodf ePsf k|ljlwx¿sf] gjLgtd !fg
	25
	5
	ljifout 
%f]^f]%f]^f] pQ/
	5
	1
	25

	5

	3
	;DalGwt ljifodf ;d:of ;dfwfg
	15
	10
	ljifout nfdf] pQ/
	1
	1
	15
	10

	4
	g]kfn s[lif cg";Gwfg kl/ifb\;¤u ;DalGwt ljifosf] !fg 
	10
	10
	ljifout pQ/
	1
	1
	10

	10


b|i^JoM
-1_ 
:jLs[t kf&\oqmd adf]lhd lnOg] lnlvt k/LIffsf] plt)Ff{° 50 k|ltzt x"g] % . kbk'lt{ ;ldltsf] sfo{ljlw 2061 adf]lhd lnlvt k/LIffaf^ %gf}^ x"g] pd]b\jf/x¿nfO{ efu b"O{sf] cGt/aftf{df ;fd]n u/fOg] % . v"Nnf tk{m cGt/aftf{sf] k')ff{° 35, z}lIfs of]Uotfsf] c° 10, cg"ej 5 / cfGtl/s k|ltof]lutfsf] nflu qmdzM 15, 30 / s[lt 5 c°sf] x"g]% . cGtaftf{df ;kmn x"g 50 k|ltzt c° k|fKt ug"{ kg]{% . 
-2_
j:t"ut / laifoutsf] pQ/ k"l:tsf leGbfleGb} x"g ;Sg]% . k/LIff ;dfKt ePkl% k|Zgkq / pQ/k"l:tsf b"j} lkmtf{ ug"{ kg]{% .

-3_
kf&\oqmddf ;dfj]z ePsf ;a} kf&\of+zx¿af^ oyf;+ej k|Zg ;f]lwg] % .

-4_
kf&\oqmddf h];"s} n]lvPsf] ePtfklg kf&\oqmddf k/]sf P]g lgodx¿ k/LIffsf] ldlt eGbf 3 dlxgf cufl* ;+zf]wg ePsf] jf ;+zf]wg eO{ x^fOPsf jf yk u/L ;+zf]wg eO{ sfod /x]sfnfO{ o; kf&\oqmddf k/]sf] ;+´g" kb{% .

-5_
kf&\oqmd ldlt 2060 a}zfvkl% k|sflzt lj!fkg b]lv nfu' x"g]% .

efu-b"O{
-c_
v"Nnf k|ltof]lutf tk{m

-s_
cGtf/aftf{ - k')ff{° 35


-v_
z}lIfs of]Uotf - k')ff{° 10


-u_
cg"ea - k')ff{° 5 

-cf_
cfGtl/s k|ltof]lutf tk{m
-s_
cGt/aftf{ - k')ff{° 15

-v_
z}lIfs of]Uotf - k')ff{° 30

-u_
cg";GwfgfTds s[lt - k')ff{° 5

Nepal Agricultural Research Council

Syllabus for Technical Officer (T-6)

Open and internal competition examination

Sub-Faculty: Food Technology

1. Post harvest Technology of Fruits, Vegetables, Cereal, Legumes, Oilseeds, Tea, Coffee, Spices and Meat and meat products (fish and poultry) Milk and dairy products. 

2. General methods of food preservation.

3. Uses of various packaging material and containers in fresh and processed foods.

4. Heat processing of foods. 

5. Application of irradiation in food preservation.

6. Infestation control and use of pesticides on foods.

7. Preservation of food with chemical additives.

8. Short and long term storage for perishable food commodities.

9. Modified atmosphere storage and control atmosphere storage.   

          Food Engineering:
1. Concept of Unit operation, (a) Material Balance (b) Heat balance and evaluation of heat requirement.

2. Fluid flow.

3. Heat Transfer:( a) Conduction, Convection and Radiation. (b) Heat exchangers. (c) Law of thermodynamics.

4. Principle of various methods of drying and uses in food industries.

5. Size separation  and sieve analysis, filtration, sedimentation.

6. Size reduction, evaporation.

7. Distillation (a) Vapor-liquid relationship (b) Rectification     

8. Mechanical refrigeration, steam generation and its utilization, boiler operation and    maintenance.

           Food Chemistry:

1. Development of food chemistry. 

2. Proximate composition of foods and their determination.

3. Carbohydrates: - monosaccharides, disaccharides, polysaccharides and their general          properties and structures.

4. Protein: - occurrence, physical and chemical properties, peptide bond, amino acid, classification of protein and their properties, food proteins.

5. Lipids: - Definition, occurrence and composition, fatty acid, hydrogenation, rancidity shortening and margarine.

6. Moister in foods, natural pigments in foods, vitamins in foods, flavoring compounds and food additives. 

7. Browning in foods: - Enzymatic and non enzymatic browning, Millard reaction and methods of preventing browning

          Food Microbiology:

1. Morphology and cytology of bacteria, yeasts, molds.

2. General principal of serology and immunology. 

3. Bacterial nutrition and metabolism.

4. Growth, reproduction, transformation, mutation and spore formation of microorganism.

5. Microbiology of air water and soil.

6. Microbiology of meat and meat products (fish, poultry) milk and milk products, fruits and vegetables products, poultry and poultry products, cereals and cereals products, spices.

7. Food plant sanitation.

8. Food-borne infection, intoxication and mycotoxine.      

9. Industrial uses of microorganism.

10. General techniques of selection and preservation of microorganisms.

11. Fermented foods, fermented beverage.                     

12. Microbiology assay of nutrient.                           

13. Single cell protein.

          Biochemistry and human nutrition:

1. Introductory of cell biochemistry. 

2. Enzymes: General properties, classification, kinetics, coenzymes, and enzyme in food industry.

3. Carbohydrate metabolism, lipid metabolism, protein metabolism acid.

4. Losses of nutrients in foods processing.

5. Function of food nutrients, nutritional classification of food, energy value of food, recommended dietary allowances, digestion absorption and metabolism of food, nutritional quality of protein, food composition tables and its uses.

6. Balance diet and dietary standard.

7. Nutrition of infants, preschooler pregnant and lactating mother.

8. Supplementary foods.

9. Enrichment and fortification of food.

10. Present status of malnutrition in Nepal.

11. Malnutrition and nutrient deficiency disorders. 

          Quality control: 

1. Introduction to the concept of quality control and quality assurance. 

2. Quality attributes of foods. 

3. Sensory evaluation of foods & beverages.

4. Total quality management.

5. Hazard analysis of critical control points (HACCP) concept and its application in food industries. 

6. Pesticide residue in food.

7. Role of food standard in maintaining the quality and safety of food.

8.  Food analysis: gas liquid chromatography (GLC), HPLC, spectrometry etc.

9. Analysis of trace elements, additives (SO2,​​ benzoate, etc). 

10. Food act and food regulations in Nepal. 

11. Food sampling & inspection technique.

12. Food adulteration trends in Nepal. 

13. Concept of GMP and good Laboratory practices (GLP).

14. Food plant sanitation. 

15. Control of microorganisms in food industries.

      Statistics:

1. Preliminary ideas of statistics.

2. Frequency distributions.

3. Normal distribution.

4. Probability.

5. Covariance and correlation coefficient.

6. Correlation of ranks.

7. Regression.

8. Test of significance: Chi-square test, T and Z test and F- value.

9. Analysis of variance and statistical quality control.

        General: 

1. Nepal Agriculture Research Council: - establishment, objective, role and activities.

2. Present agricultural issues and constraints.

3. Role of food technology in agricultural development.

4. Export and import of agricultural commodities.

5    Agricultural marketing.
      6.   Role of food technology in assuring food security in Nepal.

      References:

1. Food chemistry—L.H. Meyer.

2. The technology of food preservation—N. W. Desrosier, James Desrosier.

3. Introduction to Chemical Engineering—W, L. Badger &Julius T. Banchero.

4. Analysis and quality control for fruits and vegetables products—S. Rangana.
5. Post harvest physiology of perishable plants products—Stanley J. Kays.

6. Food Microbiology— Willam C. Frazier.

7. Prescott &Dunn's Industrial Microbiolog.

8. Harper's Biochemistry—Robbert K. Murray, Daryl K. Granner, Peter A. Mayes, Victor W Rodwell.

9. Food packaging materials—M. Mahadeviah, R.V. Gowramma.

10. Drying and Storage of grains and oilseeds—Donald B.Brooker, Fred W.Bakker-Arkema, Carl W.Hall.

11. Dough Rheology and backed product Texture—Hamed Faridi, Jon M. Faubion.

12. Nutrition and Dietetics—Shubhangini A. Joshi.

13. Food processing waste management—John H. Green, Amihud Kramer, AVI Pub.

14. Pearson's Composition and analysis of Foods—Ronald S, Kirk, Ronald Sawyer.

15. Food Science---- Norman N. Potter.

16. Commercial fruit and vegetable products – W.V.Cruess. 

              Model Questions:

1. One of the main objectives of post harvest technology is to

           (a) Increase the productivity (b) decrease production (c) reduce the losses

2. What is the pH range of low acid foods?

3. What are the steps involved in canning of orange segments?

4. Jumla is a remote area and producing lot of apples. But, there is a more than 50 % apple loss due to lack of market. Give the solutions based on your knowledge for the utilization of those apples.

5. Discuss the importance of Food Technology in agricultural research system of Nepal.
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