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B.1. lees‘tock Production and Management/Animal Science
I

- Cattle (Native, exotic, crossbred, Yak/Nak Chaun) and Buffalo (Native, Murrah, Murrah Crossbred

8.

b

-

Sectlon-B Subject Reiated Knowledge - 85%

Cattle and Buffalo 15% '~ B P

Niliravi)

‘1.1 Care and Management of calves to breeding age
1.2 Breeding and feeding management of heifers,

~1.3 Management-of Al and ET in cattle

1.4 Care and feeding, Management and health of pregnant heifers and adult animals S | Vi

S sement of Steaming Up in: advanced pregnant animais

1.6 Tmproved Housing Management for calves, heifer and pregnant anlmals and mllkmg ammals

‘1.7 Management of Crossbred bulls (Cattle / Buffalo) production for breeding purpose

1:8 Sexed semen '

1.9 Milk Production, Process of lactation, Hormonal mﬂuence in lactation, Release of mﬂk from the
udder, Definition of milk and composition, Preparation of dairy product (Khuwa, Paneer, Yoghurt,
Chhurpi, Ghee, Cheese) with low cost, Equlpment Management

Sheep and Goat ; 15% .

2.1 Sheep and Goat Production/ Management System in the mountam Hills and Terai in Nepal

2.2 Management system: Transhumance system and Sedentary System

2.3 Sheep Breed: Native and Exotic Breed of Sheep in Nepal

2.4 Goat Breed: Exotic and Native breed of Goat in Nepal

2.5 Sheep / Goat: Reproductive behavior and Breeding systems, Breed Impro vement, Matmg Systems,
Artificial Insemination, Reproduction in Doe, Fertility in doe, Objectives of breeding plan -

1 2.6 Management of kids / Lambs, breeding does / ewes, breeding Bucks / rams and Improved housmg :

management fer goats in Hills and Terai
Meat Production: Growth and Carcass Quality, Body Growth and Development, Bone and Nervous
systems; Essential organs- Heart; Brain, Liver, Bones, Muscle, Fat, Definition of Carcass, offal (Edible -
and non-edible), Dressing Percentage, Factors influencing the pattern of growth and development of -
meat animals, Slaughter house and hygienic meat production 10%
Wool Production (Sheep and Angora Rabbit): Properties of wool, Strength and elasticity, Effect of
moisture; Durability and shrmkmg, Crimps, Growth and deVe}opment of fleece, Factors affecting wool
and quality 10% o
Swine Production: Exotic and Natlve breed Care and Management of plglets, weaning, gllt, pregnant
sows and breeding boar, Environmentally sound, Improved housmg management for piglets, pregnant,
dry sows and boar 10% = 7
Poultry Production and Management: Intensive poultry productlon system, Seml-mtenswe and free
range system (Scavenging poultry production) 10% ° p
Management of Hatching, Brooding, Grower, Layers manacement for efficient egg productlon and
Breeding management, Culling, Selection of laymg hens Replacement of old laymg poultry flock with ;
new pullet 10%
Rabbit (wool and meat type) production / management 5% .
Livestock marketing system and situation in Nepal 5%

710. Livestock development History in Nepal (Cattle, Buffalo, Sheep, Goats, Swine. and poultry) 5% .
11. Livestock (Cattle, Buffalo Shéep, Goats, Swine and poultry) Productlon System in Nepal 5%

* B.2. Animal Breeding axd Genetlcs 85%
1.

Principles.of Genetics and Population Genetics: Definition, importance and hlstory of genettcs, Study
of animal cell, Chromosomes, types of chromosomes and number of chromosomes in dtﬁ‘erent animals,

Cell division, Mendelian principles, Dihybrid and polyhybridization, Genetic ‘constitution of
populatmn—frequencxes of genes and genotypes, Gene interaction, Sex controlled inheritance and sex
determination, Mutation and chromosomal aberrations, Cytoplasmic mhentance, Quantltatlve ¥

£



1nher1tance Heredity and environment, Genetlc forces chang*ng gene frequenmes—selectlon mlgratlon
mutation and population size, Coefficient of 1nbreedmg and genetic relationship 25%
2, Prmmples of Animal Breedlng Definition, importance, achievements and hlstory of Animal Breedmg,

' Application of genetic principles in Animal Breeding, Gene and genotypic frequencnes Qualitative and
quantitative inheritance, Heredity and environment, Principles of mating systems, Basis and methods
of selection; Selection differential, Selection intensity, Generation interval, Breeding values, Progeny
testing, Hybnd vigour/heterosis, Genetic gain/Response to selection, Heritability, Repeatability,
Correlatlons—Genetlc phenotypic and environmental, Concept of genetlc resistance for disease and
parasites 20%

3. Molecular Genetics: Definition; importance and history of Molecular Genetics, Application of
Molecular genetics, Structure of DNA, Replication of DNA, Isolatlon of DNA, Polymerase Chain
Reaction (PCR) and DNA Finger Printing +5%

4. Blotechnology Definition, scope and importance of Biotechnology, Applxcatlon of Blotechnology tools
in Animal Improvement 20% .

4.1 Artificial Insemination techniques, Collection, processmg, evaluation and storage of. fresh and ..

- frozen semen, Pregnancy Diagnosis, Embryo collection; embryo transfer technology in livestock
development =

4.2 In vitro fertilization, Animal clonmg, Reproductive disorders and their corrective measures-

5. Reproduction and Physiology: Reproductive systems of domestic animals, Reproduction parameters in
domestic animals, estrous cycle, Hormones involved in r@oductlon, Heat synchronization, and.
Reproductive efficiency 10%

6. Domestic Animal Genetic Resources: Identification of indigenous- breeds “of domestlc ammals
Characterization of indigenous breeds of domestic animals, Status of indigenous breeds in relation to

conservation, Positive attributes of mdlgenous breeds, Methods of conservation and Breedmg Plan for
livestock and poultry = 10% : - S ;

~ B.3. Animal Nutrition and Feeding - 85%
1. Feedstuffs: Terms and definitions, Proximate and detergent analys1s of feeds, Energy value of feeds
- Protein values of feeds, Measuring the-intake and utilization of energy and nutrients of feeds 15%
2. Nutritional Requirements of Ammals Energy, Protein, Mmerais‘ vitamins and additives, Feedmg
Standards 10%
3. The Nutritional Characteristics of Some Common Feeds: Classification of feedstuffs, Basal feeds,
Protein, Vitamin and miheral supplements-and additives, Forages and roughages - 10% , '
4. Ration Formulation: Feed formulation for cattle, Buffalo, swine & rabbit, pouliry, sheep and goats,
Preparation of mixed mineral supplements, Linear programming of feed mixtures 15%
. 5. Winter, summer and perennial fodder cultivation status-of Nepal 10% = ° ’

6. Digestive system of ruminant dnd; non-ruminant animals. and factors affecting on- dlgestlblhty of -
nutrients 10% :

8. Classification of Feed Stuffs 5%

9. Animal feed processing for improving the quahty of feed stuffs 5%
10 Nutrient Metabolism 20% - A

B.4. Pasture /Forage and Agro-forestry 85%
S 1 Forage Physiology: plant metabolism, nitrogen metabolism, photosynthesxs andmespwatlon Crop seed
-physiology, seed development, seed dormancy, germination, vigor and other physwloglcal processes

associated with seed producuon ard storage of economically lmportant pasture/ forage and fodder tree
seeds 15%

2. Forage Breeding: Pr1nc1p1es and Factors of breedmg, Genetic and cytogenet‘fc Breeding methods .

Forage and/pasture crop evolution 15%. ' '
-3, -Forage Agrgnomy Plant mtroductlon utilization and evaluatlon Femhzatlon Cuttmg and Imgatlon :
management, Factors ‘affecting crop -adaptation, production, utlhzatlon ,and conservation,. Cropping
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system's, crop rotation, inter-cropping; mixed croppix{gif? Yn%fﬁff)ﬁ'e cropping and mixed farming systems,
15% ' 3 4

 Marginal land utilization for‘pastlire, forage and fodder trees Production Technology, Production

technology of temperate species in rangelands and pasturelands 5%

Grazing and Range-Management: Grazing practices, Aspects grazing management, Eﬁiciency‘of '

grazing, Stocking rate and grazing pressure, Factors affecting grazing behavior, Fodder and feed from
trees and shrubs, grassland productivity, livestock units and carrying capacity, productivity influencing
factors, range reseeding and fertilizing - 10% ' v

- Herbage Quality and Nutritive Value: Nufrigjve value, digestibility, palatability and voluntary ‘intake,

Estimation of intake and digestibility, nutritive value and herbage quality and animal productivity,
Feeding value of grass, legume and its products  10% ' ' o

Agro-forestry: Definition, scope and advantage, classiﬁéation of agro-fbrestry systems, silVifpasture o

system, -agri-silvi-pasture system, productive agro-forestry systems, protective agro forestry systems,
multipurpose agro-forestry systems, management of trees in agro forestry systems, Economics of agro-
forestry systems 5% ' : ; v " e ’
Forage Conservation: Principles of conservation, Silage making, Hay making Forage 5% _
Forage Diseases and their Control, Diseases of pasture/forage and fodder trees, seed borne, soil borne
and air borne diseases 5% : :

Forage Insect Management and their Control: Survey and surveillance of forage insect pests, Principles

of insect- pest control, physical -and mechanical control, cultural control, biological control, chemical .

- control and host plant resistance, Major pests of pasture/forage and fodder trees and their control

11.

measures - 10% - _ ot i i 2
Understanding the climate smart agriculture, selection of fodder. species for low methane production

from the ruminarits, carbon. sequestration§ {from the forage and tree fodders 5%

B.5. Aquaculture

Unit 1: Advanced Aquaculture Systems & Global Trends 15% 7 o

intensive production economics.

° Concep'_s: Principles, global and national paradigms of sustainable aquaculture. High-density"éind

. { ov X Ve AR & : i ; 2 ! 5 . 2
¢ Modern Technologies: ‘Recirculating Aquaculture Systems (RAS) engineering, Bio-floc
Technology (BFT) dynamics, IPRS(In-pend Raceway system), Aquaponics, and Periphyton-based
- aquaculture.- - e Ty ! : e g
¢ Open Systems5 Océan cage éulture, pen culture, raceway desighs for cold-water and warm-water
specxf;s;‘ 9 : ' e | | ‘5\; , ; .
¢ Mariculture & Brackish Water: Global status of shrimp/prawn culture, crab fattening, and

seaweed ga';'ming;

\

e Carrying Capacity:. Estimation of carrying capacity in open wéter bc‘)’dies,v éqyironmental

Unit 2: .Systematics, Mole'culaj:"l’axonomy & Ev.olu‘ﬁongry, Biology 10% A

~s _ Methods: Morphometrics vs-.‘Mg_risti!cs; Osteology and otolith studies in fish identification.

modeling for aquaculture expansion. ”

. Advanced Taxonomy: Phylogenetics, cladistics, and modern evolutionary classfiﬁce}tion of finfish

and shellfish. :

g
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s = Molecular Techniques: DNA Barcoding, F"’@pr @

in stock 1dent1ﬁcatlon

o. Geographical Distribution: Zoogeography of freshwater fishes of the Indlan subcontinent and
Nepal s river systems.

Unit 3: Fish Physxology, Endocrinology & Reproductive Biotechnology 10%

° Systemlc Physiology: Advanced respiratory, ca.rdlovascular dlgestlve neuro-sensory, and
osmoregulatory mechanisms under varying env1ronmental SHESSOrS.

. Endocnnology Hypothalamlc-pltuxtary -gonadal (HPG) axis, roles of GnRH, GtH-I, GtH II, and
steroids i in gametogenesis and maturation.

~.0 Blotechnology Cryopreservatlon of fish milt/eggs, chromosome manipulation (polyplo;dy
~ triploidy, tetraploidy), gynogenesis, androgéfesis, and sex reversal protocols.

o Selective Breeding: Marker-assisted selection (MA \Ziamdy selection, and genetic improvement
programs (e.g., GIFT Tilapia, genetically 1mpr6ved carpsh.

Umt 4: Hatchery Engineering, Seed Biotechnology & Larval Energetlcs 15%

o Design & Engineering: Structural layout, water ﬁltratlon systems (UV Ozone Bloﬁlters), and
blO -security protocols of modern hatcheries. 2

* Induced Breeding: Advanced hypophysation techmques formulation and apphcatxon of synthetlc
‘1 hormones’ (Ovaprxm Ovatide, HCG, LHRHa). /

s - Larval Nutntlon Nutritional energetics of fish larvae, micro- encapsulated feeds, co-feeding

strategles, and automated. live-feed production enrichment’ (HUFA Vitamin C .enrichment of
Artemla/Rotlfers) Wy

Unit 5: Bno-Energetlcs, Advanced Feed Tec’hn(ﬂogy & Nutraceuieals 15%

o Nutritional Energetlcs Energy partltlomng (GE, DE; ME, NE) protem-to-energy ratio (P E), and‘

metabolic demand of fishes.

‘e Formulatlon & Processmg Lmear programming in feed formulanon extrusion cooking
technology (floating vs. sinking pellets), antl-nutrmonal factors (ANFs\ and their detoxification..

~» Functional Feeds: Use of immunostimulants, prebloucs probxotlcs synbiotics, organic acids, and
€X0genous enzymes- m commercial fish feed. '

s Quality Assurance: Mycotoxins, lipid peroxidation, feed storage dynamics, and 1ntemat10nal feed
-quality standards (ISO/HACCP) :

Unit 6 Advanced Limnology, Aquatlc Eco-Dynamics & Environmental Management 15%

° lenologlcal Processes: Natrients cycling (N, P, C, Si), nutrient budgeting, mtemal loadmg, and
carbon sequestratlon n aquatlc ecosystems g

e Pollutlon Ecology:, Eutrophication modeling, heavy metal: bio—accumulatlon mlcroplastlcs
e contammatmn and blomomtormg using macro-mvertebrates

entification, genetic markers (SSR, SNP) »

N
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- Climate Change: Impacts of global warmmg %c@‘éﬁmdlﬁcatxon and altered river hydrology on

fish migration and spawning.

Environmental Assessment: Environmental Impact Assessment (EIA) and Initial Environmental
Examination (IEE) protocols for mega—aquaculture projects in Nepal.

" Unit 7: Molecular Immunology, Epldemlologlm Bmseeunty 16%
t

~ Immunology: Molecular structure of fish 1mmunoglobulms (IgM, IgD, IgT), Major

Histocompatibility Complex (MHC), cytokine networks, and cell-mediated cytotoxicity.

Vaccine Technolegy: Development of DNA vaccines, recombinant vaccines, k1lled/attenuated
vaccines, and delivery methods {injection, immersion, oral). ' :

Advanced Diagnostics: Polymerase Chain Reaction (PCR), RT-PCR, ELISA, Western Blotting,
and histopathological analysis of emerging diseases (e.g., TILV, KHV, WSSV, EUS).

Epidemiology: Disease surveillance, risk assessment, quarantme protocols, and transboundary

aquatic animal disease management (OIE/WOAH guidelines).

Unit 8 Post-Harvest Blotechnology, Value Chain & Agri- -Business 10%

" B.6. Fisheries Management .

Spoilage Mechanisms: Rxgor mortis, biochemical, m1crob1al and enzymatlc changes in post-
mortem fish. :

s

Preservation Tech: Modlﬁed Atmosphere Packagmg (MAP) IQF (Ind1v1dum quck Freezmg),
cold cham logistics, and biopreservation.

Value Addmon Product diversification (summl fish silage, collagen extraction from fish'scales,
gelatin productlon) gl Mg 7

Economics &. Marketing: Global trade WTO agreementsf'SPS (S_axiitary and Phytosanitary)
measures, supply chain management, and international seafood certification (MSC, ASC).

.

A

Part I: Systematics, Molecular 'TaXQIlomy & Evolutionary Biology 20% -

1:Advanced Systematics & Evolutlonary Classification .

o 'Phylogenetics & Cladistics: Prlnciples of phylogenetic systematics, cladistic methods,
cladograms; and evolutionary classification of finfish and shellfish.

o Modern Taxonormc Tools: Application of Integratlve Taxonomy combmmg morphology, -

osteology, and molecular data.

o ‘ Fish Identlﬁcatlon Methods v , ; -

2. e

o Traditional vs. Modern Methods Morphometrics (Traditional vs. Truss Network System)
-and Meristics. ;

o-—Osteology: Compérative skeleton analysis in taxonomy.

¥t
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o Otolithology: Otolith morphology, micro-StravtHEs’ analy51s daily growth increments, and-

stock 1der_1t1ﬁcation
2. Molecular Taxonomy & Biotechnological Applications

o DNA Barcoding: Mitochondrial genes (COI 16S rRNA Cytb) in fish species
identification.

.

o - Genetic Markers in Taxonomy: Short Tandem Repeats (SSR/Microsatellites), Smgle

. Nucleotide Polymorphisms (SNPs), Restriction Fragment Length Polymorphism (RFLP),. :
Amphf ied Fragment Length Polymorphism (AFLP) and Random Amplified Polymorphic

DNA (RAPD).

metabarcoding in aquatic biodiversity monitoring and invasive species detection.
3 Zoogeography & Spatlal Distribution

o Zoogeography Geographic distrxbutlon pattems ol freshwater fishes in the Indian
Subcontment '

o Ichthyofauna of Nepal. River system-wise distribution (Koshi, Gandaki, Karnali, )

- Mahakali, and southern medium rlvers), endemic spemes, cold water fisheries, and
migration corridors.

Part II: Fish Physiology, Excr'etion_& Reproduc?i%ix 20%
1; Digestive, Respiratory & Circulatory Physiology

o) Dlgestive Physiology: Comparative digestive anatomy across trophic modes (herbivorous,

- Carnivorous, omnivorous); Mechamsms of ingestion, dlgestlon, enzymatlc actxvxtles,
assxmilatlon, and egestion.

o - Bioenergetics & Meta‘bohs‘m: Standard, routine, and 'active metabolic rates; Physiological
effects of temperature, dissolved oxygen, pH, activity, and body size. ' :

o Respiratory Mechanisms: Comparative anatomy of gills and-accessory respiratory. organs;

‘Aquatic gas dynamics, counter-current exchange g1ll ventilation, and hemoglobin-oxygen
bmdmg dynamrcs

0, Clrculatory & Cardiac Control: Cardiac anatomy, intrinsic and extrinsic regulation of heart
- rate; Cardiac responses to exercise, digestion (specific dynamic action), thermal stress,
hypoxia, and amphibious survival ("fish out of water").

2. Excretlon, Osmoregulation & Stress Physmlogy 20%

SR ) Osmoregulation & lon Balance: Kidney anatomy and mtrogenous waste excretlon
(ammonotelism); Ton transport mechanisms in freshwater vs. marine teleosts;

Phy51olog1cal adaptatxons in Euryhalme and Diadromous (Anadromous/Catadromous)’

species.

- o - Endocrine Control of Osmoregulation: Hormonal regulation via prolactin, cortisol, growth
hormone, and thyroid hormones during environmental transiti_one. .

o Environmentai DNA (eDNA): Concepts, sampling ,t/eclmiques, and application.of eDNA



o Stress Response&Ecotox1cology Primary, secondary and tertlary stress gesponses in fish;
Biomarkers. of aquatic pollutxon and endocrine disrupting chemicals (EDCs) affectlng

physxologlcal homeostasis.
3. Reproductlve Physnology & Endocrinology é§ -

o Reproductwe Strategies & Systems Comparative anatomy of gonads modes of
~ reproduction (oviparity, viviparity), fecundity, and reproductive strategies.

o Gonadal Development & Spawning: Gametogenesis (Oogenesis and Spermatogenesis), .

follicular atresia, environmental. cues (photoperiod, temperature, rainfall) regulating
breedmg cycles. o

S r— =

Estradiol-17$\beta$), and maturation-inducing hofinones (MIH).

o Reproductive Dysfunction: Contaminant-induced reproductive impairment, intersex,
condition, and artificial propagation techniques (induced breeding protocols).

Part III: Aquatic Ecology, Biodiversity & Environmental Management 20%
1. Ecosystem Dynamlcs & meology

o Lentic & Lotic Ecosystems Zonation, hydrelogy, water clrculatlon light penetration, and
thermal dynamics. : :

e ’ o Physico-Chemical Dynamics: ‘Thermal stratification and overturns; Seasonal dissolved
. oxygen dynamics; Carbon, Nitrogen, and Phosphorus cycling; Sedlmentb‘chemlstry and
* * nutrient exchange.- ’

FA

o Biological Communities:

e Phytoplankton & Periphyton: Taxa composition, primary productivity (C 14 and nght/Dark

bottle methods), algal bloom dynamics, and cyanotoxms

o . Zooplankton & Benthos: Major groups, grazing unpacts diel vertlcal mxgratlon (DVM),
- trophic cascade, and benthic macroinvertebrates as bioindicators.

2. Aquatlc Biodiversity & /Conservation Biology

p i o Bmdwersﬁy Frameworks: Genetic, spemes and ecosystem diversity; Specxes nohness
evenness, and b10d1vers1ty indices. '- ‘ ‘

o Bio-monitoring Tools: Concept and calculation of Index of B10t1c Integrity (IBI) for river
ecosystem health assessxqent -

/o _Threats & Conservation Status: [TUCN red-hstmo criteria, CITES regulatlons drivers of
' aquatic biodiversity loss . (habitat _fragmentation, damming, invasive species,
overexploitation), and native fish conservation practices. ;

3. Aquatic Pollution, Climate Change & Eco-Restoration’

o Endocrinology of Reproduction: Hypothalamic-Pituitary-Gonadal (HPG) axis; Role of -
GnRH, Gonadotropins (GtH! & GtH II), steroids (17a,20B-DHP, Testosterone,

%0
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o = Water ‘Quality & Pollution: Eutrophication drivers and remediation; Heavy metal
bioaccumulation and biomagnification; Microplastics and industrial efﬂuen't impacts.

o Climate Change Impacts: Global warming effects on thermal regimes, dissolved oxygen
avallablllty altered river hydro]ogy, shifts in fish distribution, and phenology changes.

o Ecologlcal Restoration: onmampulatlon techniques, watershed management, construct :

wetlands and river habitat restoration strategies.
Part IV: Fisheries Genetics, Population Structure & Breeding 20%

1. Molecular Genetics & Vanatlon Analysis L

o 'Genetlc Arcmtecture Nucleic acids (DNA/RNA structure), nuclear Vs. mltochondnal“

» DNA (mtDNA), gene expression, and protein synthesis.

" o Sources of Genetic Variation: Mutation, recombination, sexual reproductxon chromosomal ,

: alterattons and phenotyplc plasnclty

o Genotyping Technologies: Prmcnples and protocols for RFLP, RAPD, AFLP, SSR, SNP
discovery, hlgh-throuvhput Next-Generation Seqaencmg (NGS), and transcnptomlcs

2, Populatlon Genetics & Stock Management

o Population Genetics Principles: Hardy-Wemberg Equxhbrlum (HWE) and factors causmg
deviation (selectlon drift, mutation, gene flow, non-random mating).

o Stock Identification: Concept of evolutionary significant units (ESUs) and management
units (MUs); Estxmatlon of allele frequencles, heterozygosny, and Fsr statistics.

o Mixed Stock Analysis (MSA): Application of genetic markers in 1dent1fymg contrlbutlonv

of different stoeks in mixed ﬁshenes

o Conservation Genetics Genetic drift, bottleneck effect, effective population size (Ne),
inbreeding depression, and outbreedmg depression in w1ld and managed populatlons

-

3 Hatchery. Genetxcs & Selectlve Breedmg 4

o Genetic Traits: Inheritance patterns of qualltatlve Vs. quantxtatlve tralts Estimation of
additive genetic variance and narrow-sense heritability (h?): -

Sclectlon Methods: Mass selection, family selection, marker-asswted selection (MAS),
genomlc selection, and response to selection (Realized Hentablhty)

~

o Breedmg Strategles Inbreeding control protocols, pedigree tracking, cross-breeding, -

hybndlzatlon (interspecific/intergeneric), chromosome set manipulation (gynogene51s
' androgene31s polyploidy), and sex reversal techniques. .

Hatchery-Wﬂd Interactions: Genetic nsks of escaped/stock_ed farm fish on wild stocks,
domestication selection, fitness reduction, and integrated hatchery management strategies. -

Sige
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B.7. Dairy Science 85%

1. Introduction to milk and milk products. Importance of mdlgenom daxry products in Nepalese dalry
mdustry 15%

: Dah1 and Dahl-based dairy products production technology, packagmg
“Nauni and ghee: Produiction technology, packaging and marketmg
Chhurpi: Production technology, packaging and marketing -
Kheer: Production technology, packaging and marketing :
Kurauni (khoa): Nutritive value of Kurauni, methods of manufacture, packaging and preservation, .

factors affecting yield of Kurauni, phy51cochem1cal changes during manufacture and storage of
-Kurauni

¢  Kurauni-based confections: Burfi, Peda, m11k cake, kalakand, Lalmohan composmonal proﬁle
manufacture practlces, nutritive value of Kurauni-based sweets - '

e Chhanna: Methods of manufacture, packaging and preservation

¢ Chhanna-based sweets: Mechanization of manufacturing process, its prospects

¢ Paneer: -Nutritive value of paneer, methods of manufacture, packagmg and preservation,
phys1cochem1cal changes durmo manufacture and storage

ooA‘ooe\

¥

2. Milk Processing and Marketmg 20%

Hygienic milk production, collection and transportation
Different techniques used in milk preservation and storage 3
Milk separation, factors<ffecting milk separation and creaming
Clarification and bactofugation of milk :
Milk homogenization, effect of homogenization, theories of homogenization
Judging and grading of milk, defects in milk, their causes and prevention
Standardization of milk
Milk pasteurization: LTLT, HTST
Different types of milk pasteurizers used in dairy mdustry
UHT milk and sterilized milk . _ ,
~Types of milks: Recombined milk, toned milk; double toned milk, homogenized milk, soft curd
milk, flavored milk, vitaminized milk, etc.
Effect of heat treatment in milk and its efﬁmency judgment
Packagmg of market milk
Plant operation-efficiency -
Operational losses in milk processing . B & &
: M}lk marketing and distribution system , roo- : o,
Cleanmg and samtlzatlon of dairy plants
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3. Dairy Products 15%

¢ Cream: Efficiency of cream separatlon and factors affectmg %t Control of fat concentration in
cream. Preparation of different types of cream.
' Butter: Technology. of butter manufacture; overrun in butter. Control of fat losses in buttermilk.
- Packaging and storage of butter, transportation, defects i in butter. #
¢ Ghee and butter oil: Method of ghee making, Utilization of sub standard mllk and old stored butter
in the manufacture of ghee. . :




Technology of Ice-cream productlon packaging and storage Rol of milk const1tuents in the

manufacture of ice-cream mixes. Composition standard of ice-cream.

Cheese basic principles, history of yak cheese production in Nepal. Manufacture of varieties of :

cheese: Yak cheese, Kanchan Cheese, Mozerella Cheese etc. Processed Cheese and Cheese spread.
Physiochemical changes during ripening of cheese
Condensed and dried milk products.-

Dairy byproducts utilization (buttermilk, whey, skim milk/casein, ghee residue)

b ' -

3. Milk Quality Control 25%

'Hygiene and sanitation of processlng and manufacturing of milk products: Hyglene of milk

processing, processing equipment and machinery, personnel handling milk and milk products,

_containers and packaging materials.

Hygiene in production of milk products: Market milk, milk powdes, condensed milk, butter, cheese,
ice-cream, fermented milk products.

Hygiene of storage, transport and sales of milleproducts: Demand and norms of storage condmon,
hygiene of transport and sales.

Influence of milk on human health: Value of milk, spreadmg ‘of diseases through milk.

Quality control and assurance: Quality control of processing, manufacturing and marketing, Food
Act, legislation, quality standards of dairy products, quallty assurance and quality management
systems, hazard analysis and critical control point system in dairy industry. =
Preservatives, neutralizers and adulterants in milk and their detection

CIP Cleaning: Introduction to «cleaning, CIP cleaning, design of CIP systems, centrallzed CIP
systems, cleaning effect, mechanical cleaning, manual cleaning.

Composition and fuhctions of different detergents: Alkalis, acids, polyphosphate, sulphates,
selection of cleaning detergent, control of cleaning solutions

Sterilization: Definition of sterility and sanitation, sterilization theory and methods of sterilization,
use and composition of different sterilization agent, sanitizing machinery, equipment and precess,

-verification of sterilizing effect — introduction, pomt of control (HACCP), method of taking

samples, testing sterility, formation of resistance mxcroorgamsms control of sterilizing 4
Corrosion of dairy equipment
Basic methods to arrange hygienic systems in dairy plant

~Industrial Waste and its treatment and disposal

Bacteriological control of processing and manufacturing of products

Des1gn of Dairy equ.pment 15%

Sanitary pipes, ﬁttmgs gaskets, installation, care and mamtenance of plpes and fi ittings
Description. o] of equipment, workmg and maintenance of can washers, crate washers, factors
affecting washmg operations, and power requirements A

-CIP cleaning and design of system

Mechanical separation, fundamentals involved in separat;lon different types of separators,
clarifiers, its care and maintenance / Br

. Homogenizer, its classification, smgle— and two-stage homogenizers, its care and mamtenance

Batch and continuous pasteurlzers, ﬂow diversion valve, pasteurizer controls, its care and
maintenance

Different types of sterilizers, in- bottle stenhzers UHT stenhzers aseptm packagmg, and -
equipment, care and mainténance <

Fllhng machmes types, pouch and bottle filling machines, care and maintenance

8
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®_ Evaporators, Compressors and Condensers- basic. 1echanisnis, its construction, operation, types,

. basic concepts of multiple effect evaporators, care and faintenance "
¢ * Principles of drying, t:'pes of dryers, drum and spray dryer, air heating system, atomization, and
feeding systems, sprav dryer controls, cyclone separators, bag filters, care and maintenance
Application of fluidization techniques in drying, batch fluidization, fluidized bed dryers
* - Membrane processing, ultra-filtration, reverse osmosis, effect on milk constituents, membranes for -

electro-dialysis “ i >
5. Dairy Microbiology 5% &
® Micrqbio.logy of raw milk and Market milk
e  Sarter culture '
¢ Microbiology of fermented milk
e LMicrobiology of ice-cream .
e Microbiology of Cheese A . ‘
6. Dair-yA Ch’emistry % -
Milk proteias, fat, ca”ré&iydrates o

©  Minerals and vitamins in milk -~ ,
® Milk Enzymes- lipase, phosphatase and lactoperoxidase
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