g]kfn s[lif cg";Gwfg kl/ifb\

kbk'lt{ ;ldlt
-kf&\oqmdsf] c° ef/, jl/i& j}!flgs k'm* ^]Sgf]nf]hL pk;d'x P;=3_

jl/i& j}!flgs k'm* ^]Sgf]nf]hL pk;d'x P;=3 :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/LIffsf] nflu eg] k')ff{° 40 / ;do Ps #)^f x"g]% . 
pQm kbsf] nflu Go'gtd z}lIfs of]Uotf ;DalGwt s[lif ljifodf :gftsf]Q/ 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"nf
	cf=k|=

	1
	;DalGwt j}!flgs tyf k|fljlws ljifosf] cfwf/e't !fg
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	j:t"ut jx"pQ/ j:t"ut %f]^f]pQ/
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	;DalGwt ljifodf ePsf j}!flgs tyf k|ljlwx¿sf] gjLgtd !fg
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%f]^f]%f]^f] pQ/
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	;DalGwt ljifosf] k|fljlws ;d:ofsf] ;dfwfg
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	20
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	10
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	10
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: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{° 30, s[lt 5, ;]jf;¤u ;DalGwt cltl/Qm pkflw 5, z}lIfs of]Uotfsf] c° 10 Pj+ cfGtl/s k|ltof]lutfsf] nflu qmdz 10 / 30 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!fkgb]lv nfu' x"g]% .
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-u_
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-#_
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-v_
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-u_
cg";GwfgfTds s[lt - k')ff{° 20
Nepal Agricultural Research Council
Syllabus for Senior Scientist (S-3)

Open and Internal Competition Examinations

Sub Faculty – Food Technology

01. Basic Post-harvest and  Food Technology: 

· Principles of food Processing and Preservation.

· Ancient practices of food preservation

· Technological development of food processing and  practices

· Emerging technologies for preservation of foodstuffs/Hurdle technology, High pressure technology, etc.

· Aseptic techniques in food processing

· Packaging Technology- principles, materials and methods, products package compatibility, packaging and food safety, packaging technologies for emerging commodities marketing trend.

· Nutritional consideration in food processing 
· Minimal processing of  Food

· Post-harvest technologies of different food products: cereal grains, pulses and oilseeds, fruits, vegetables, spices, tea, coffee, etc.; 

· Types of losses, Loss assessment and estimation. 

· Ways to minimize post-harvest losses.

02. Food Chemistry/Bio-chemistry:
· Moisture in foods, Free and bound water, Moisture determination
· Chemistry of : fats and oils, carbohydrates, proteins, vitamins and other nutrients
· Flavor and aroma in foods

· Chemistry and analysis of: milk and milk products; meat and meat    products; fruit, vegetable and their products; cereals, pulses/legumes and their products

· Chemistry and analysis of food additives and preservatives

· Chemistry of  pesticides, veterinary drugs and analysis of their residues in foods

· Analysis of  heavy metals, radioactivity level and other contaminants in foods and food products
· Kinetics and inhibition of enzyme catalyzed reactions

· Glycolysis and TCA cycle

· Metabolism of protein and fats
03. Policies Plans and Legislation (related to production, processing, preservation and commercialization of food products in Nepal):
· Food Security and food production strategy;
· Agriculture Perspective Plan- self sufficiency in food production, high value crops, agro-business; 
· 9th and 10th Periodic Plans, Three Years’ Interim Plan (TYIP)

· Constitution of Nepal,
· Agriculture Policy 2061, Agro-business promotion policy 2063, Milk policy 2064, Science and technology policy, Bio-safety policy, Food Safety Policy, etc.

· Food act 2023, Food regulation 2027, Feed act 2033, Feed regulation 2041, Consumers’ protection act and regulation, Slaughterhouse and Meat inspection act and regulation, 

04. Food Industries’ Development in Nepal: 
· History, current status and prospects of food industry development in Nepal; 
· Quality management in food industries; 
· Current Industrial Policy; 
· Foreign Investment and Technology Transfer Act and Industrial Enterprises Act of G/Nepal; 
· Agro-industrial environment of Nepal.
· Feasibility Study of Food-Industries;
· Major Issues and Challenges of Food Processing Industries in Nepal.  
· Export promotion policy of G/Nepal;
·  Environmental pollution control and environmental protection including IEE and EIA for food industries; 
· Role of National and International Organizations such as UNIDO, APO, NARC, DFTQC, IEDI (Industrial Enterprise Development Institute), MEDEP, FNCCI, etc. for the agro- industrial development of Nepal; 
05. Food Safety, Standard and Quality Control:
· Concept of Risk Analysis; Risk Assessment (Hazard identification, Exposure assessment, Hazard characterization and Risk characterization); Total Diet Study, Risk management, Risk communication.  

· Food Inspection System based on Risk; 
· Generic and  Horizontal Standards of food; Regional and National Mandatory Food Standards;
· Cartagena Protocol on Bio-safety and GM foods;
· CAC, IPPC and OIE, 
· Food Import/Export Inspection and Certification Systems;
· Traceability/Product tracing;
· General principles of food hygiene;
· National Food Control System; 
· Impact Assessment of  Food borne Hazards;
· Issues of Food Control in Nepal;
· GLP, ISO 17025,
· GAP, GVP, GHP, GMP, HACCP and ISO 22000;
· Food Labeling and Nutrition labeling. 
· Implementation status of WFS, ICN, INFOSAN and WTO/AoA/ SPS/ TBT/ TRIPS
06
Technological Research and Development:

· Research needs and priorities in food processing,

· Adaptive and Action research, 

· Project concept and proposal writing

· Logical Framework approach for Project development

· Technological problems in the existing food industries of Nepal.

· Role of NARDF, NARC, DFTQC, RECAST, IAAS and CCT (Food Tech) in post-harvest and food processing technologies.  

· Research needs for traditional/indigenous food processing technologies of Nepal and their role in national economy.

· Issues and challenges of technological (food and post-harvest) development in Nepal 
· Principles of packaging, materials and methods of packaging, food packages and special packaging methods, products package compatibility, packaging and food safety; 

· Packaging technologies for emerging commodities, marketing trend.

07.
Food and Nutrition:  

· Nutritive value of food products

· Nutritional Assessment- general considerations and choice of indicators

· Nutrients and their functions

· Anti-nutritional factors and their significance in food.

· Nutrition and Degenerative diseases

· Nutrition and cancer

· Hidden hunger and Double burden of mal-nutrition

· Anthropometric and Dietary survey

· National and International organizations/institutions working in the field of nutrition.

· National Plan of Action on Nutrition 

· Challenges and Issues of solving mal-nutrition problem in Nepal. 

08. Basic, Food and Biochemical Engineering: 
· Use of engineering concepts in developing appropriate technologies in post-harvest, food processing and packaging of agro-products; 
· Importance of scaling up in food plant design, 
· Basic concepts of machine and building drawing; 
· Wastewater engineering, BOD, COD; 
· Genetic engineering and recombinant DNA technology; 
· Enzyme engineering; 
· Reactor/ Fermentor and  design; 
· Engineering factors in food processing and concept of unit operation and unit processes; 
· Material and Heat balances; 
· Kinetics of chemical reactions in foods; 
· Thermal process calculation, Drying/dehydration; 
· Refrigeration; 
· Fluid flow;
· Evaporation; 
09. Food / Industrial Microbiology and Food Biotechnology: 
· Spoilage and preservation of foods.
· Microbial food borne Infections and Intoxication. 
· Pure culture methods. 
· Food fermentation and reaction kinetics. 
· Food fermentations- dairy products, lactic fermentation of vegetables, sausage, Oriental and Nepalese fermented foods; 
· Single Cell Protein, Yeast production, Enzyme production; Citric acid, vinegar and amino acid production.
· Production, processing and analysis of Genetically Modified Foods.

010. Individual Products Technology:
· Fruit and vegetable processing technology

· Spices technology

· Tea and coffee processing technology

· Meat, fish and poultry technology

· Dairy technology

· Cereal technology
· Legumes and oilseed technology

· Storage  and packaging technology

· Chocolate and confectionery technology
· Alcoholic and non alcoholic beverages production technology 
011. Research Methods and Statistics:
· Introduction to research methodology; 
· Research problem, Research design; 
· Sampling and sample design; 
· Data collection, processing and analysis; 
· Hypothesis testing, Chi-square test, Variance and covariance and Multivariate analysis techniques

· Averages, Dispersion,
· Correlation analysis, Regression analysis, 
· Index numbers, Time series analysis, 
· Probability, theoretical distributions, 
· Interpolation and Extrapolation, 
· Statistical quality control. 
Model questions for S-3: Food Technology
A.
Tick mark the correct answer (40 marks):

1. Under equilibrium conditions water activity of food products      equals to: 
(a) RH          (b) RH/100             (c) 100         (d) RH/50

2.

3.

.

.

.

40.

B. Write short notes on the followings (5 X 2 = 10 marks):
1. Gel formation

2.

3.

4.

5.

C. Write brief answers on the followings (2 X 5 = 10):
1. Minimal processing of foods

D.
What is the importance of technological research in promoting value added food products? Analyze the existing provisions made by GON towards this effect. Suggest a suitable modality to be implemented by the government for producing such products to the maximum possible extent in Nepal.                                                                   (20 marks) 






E.
What do you know about Food Security? How do you justify the statement “Safety, quality and nutritive value of food products are the fundamental requirements in realizing food security.” Analyze the current efforts made by GON and give suggestions so as to realize the objectives of food security in Nepal.



(20 marks) 
