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Scheme for M.Sc. Food Technology NEP 2020
For 2 Year PG Programme
Scheme B-1 (For the course of science having major practicum components)
First Year

M .Sc. Food Technology 1T Semester

5 | Course Course Name | Total | Credits |  End Semester Internal
MNo. | Code Marks (s} Exam Marks Marks

piax. P, Max. | Min

. | CC-21 | Food Engineenngand | 100 I3 il 24 40 I
Pasl-Harvest
| Techology |
2, [ CC22 | Food QualityCoatrel | 100
- and Packaging
| Technology

|
|
| |
3 | P Practical - [ 100 ‘ 4 0 24 40 16

B g | 24 4 L]

Practical - 1l

WAC-[I:

{ Entreprensurship and

Business Management

in Food Technelogy)
Crant Total




Seheme for M.Sc., Food Teehnalogy NEF 2020
For 1 Year PG Programme
n mrun]

Scheme B-1 (For the course of science having eIt practcuim G

Second Year

Ogption-1 {Only CourseWaork] .

M.Sc. Food Technology 11 Semester

5. | Course Course Name Total | Credits | End Semester Internal Marks
- Code Marks {5} Exam Marks
“Maz. | Min. | Maz. | Min.
I. | 'GC31 | FoodCrops,Spicsend | 100 | & | M | an I6
Flavor Technobogy
S Airmal Products: 100 6 | o 24 | 4 | 1%
Proceesine and
Preservation
I Technalagy ™ " hi 1N - 1
3. | PC3I Practical - | i 4 i 74 @ | % |
Practical - II ) 1 24 | 40 | I
Erternshi p.hpjrmlnttﬂ'ﬂ"
ar Seminar
Grant Total




Scheme for NS¢, Food Technology NEP 2020

For 1 Year PG Propramme

Scheme B-1 (Vo the course of seience having Major practicum components)

Second Yoar

Option-1 (Only Coursc\Work

M.Sc. Food Technology IV Semester

: et
S ! Course | Course Name Total | Credits | End Semester In:tﬂ:;
No. | Code Marks (s) Exam Marks Mar :
! Max. | Min. | Max. Min.
—24 | 40 6 |
1. CC-41 | AdvancesinFood 100 6 60 24
Technolopy B 4
= == 40 16
2. CC-42 | Nutraceuncals, 100 b 60 24
Funetional Foods and
| Food Toxicology — 11—z
. 3. PC-41 | Practical - 1 100 4 60 24 40 |
i 4 : 6
4. PC-42 | Practical -1l 100 4 &0 2 40 3
: |
3, VAC - 1: (Food 100 2 - 100 a0 |
l Regulations, Produet |~ 7 :
| Development and
Intellectual Property
Rights in Food
Industries)
Grant Total 500 AL !
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Stheme for MoSe. Food Technolopy NED 2024
£ For 2 Year "G Programme
Seheme B-1 (For the course of science having major practicum crmponenls)
Sccond Year

Uption 2 { Course Work and Rescarch Work )

M.Sc. Food Technology 1T Semester

‘EL SouEe Course Name Total | Credits End Semester | Internal Marks
> e Marks {5} Exam Marks
Ffax. Min Max, Min.
I+ | €OV | Foad Crops, Spices andi |70 5 | & M4 | 40 I
Fla VT Tedinﬂ'ﬂg‘_l.'
2 fasts Animal Products: T 3 @ | an T
Processing and
Preservation

| —— Technology _

L PC-31 Practical - 1 [0 a &0 53 0 T

% | PCa2 Practical -1~ | 100 4 50 | 24 | 40 16
| - | B SCMinas 100 ] - . | 100 | a0
i - i 3 I |

| | GrantTotal | 500 21 : .
|

M.Sc. Food Technology I'V Semester

. ] S Course Name Total Marks - Credit{s)
Nou
L f Research Thesis/ Research Project! Patent 500 ¥
“w"/
e
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F Seheme for MUS¢, Food Technology NEP 2020
For 2 Year PG Programime
Scheme B-1 (For the course of science having major praclicuim componcnts]
Second Year

Option = 3 (Only Rescarch YWork)

M.5c. Food Technology 111 Semester

=8 i
S (Cpurse Meme (Toial Marks ICr: cditfs) |
No. | B T
L Research Thesis/ Rescarch Project/ Patert 500 o I R
M.Sc. Food Techinology IV Semester

3. Course Name | Totsl Marks | Creditis) |

Mo |
|

=% Rescarch Theais! Research Projects Patenl | 500 - 2|
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Credins: &

Principles of Foud Science and Nuirition

Objective: To pro e stundents ywyrh an witeprated enderstanding of food chemistry, biecheamistry, and
| |'||I|TI| Wk, 1]'“\, CUNIATSA® 30§ ':t'-"'l'l.'h'lrl kl'h:llﬂ'llfﬂl:!.l_' Uj.lhl'_" 1.'|'||.[||'|r.:jr :"'"J ll il_'ll:l“-r"“'lﬂl o HEis 1'r I-'Hl:'ll
and their role in human healih, mesbelism, and food indusiry upplications.

. UNAT I - Fundumcentuls of Food Chemistry & Nutrition

l. Definition, imponiarce and scope of food chemisiey and nulrition beochemistry
2. Introduction to food groisps and role and prospects of food constiuents in homan health end

indugiry
UNIT 11 - Carbohydrates

I Clessification, slucture, properties and functions of earbobydrates, Food sources, digeslion
and absorption, Role in Food Industry,
Swarch, Modified st ch, Cellulose, Gums, Pectin

3. Metabolic pathways: ghycolysis, TCA cycic, pluconcogenesis, glycogencsis, glycogenalysis,
| PPP, ETC, ATP balance
| 4. Metabolic defects: Diabetes, other diseases mssncialed with carbohydmie.
| 5. Browning reactions in food: Enrymatic & Non-enzymatic browning during dorage and
; processing of food,

LINTT 101 - Proteins

Bodi
H

. Classification, structure, functions, physical and chemical propentics, food saurces, Dipestion,
absorption, melabolic pathways {lrensamination, deamination, dscarboxylafion, ures cvele),
Nitrogen balance and nitrogen pool

Purification and Denatoration of |‘|1':-';:::!

Privein interactioes from various sr-urnﬁ:.ﬂ_"fi:.ﬁl:. Ceredl, egg, fish, mest, muscle, oilseed)
Essential amino acids, Modified proseins and single cell predeins

Deficiency sympioms and relsted metabolic disorders, prevention and eure

UNIT I'V: Lipids m
l. Classification, siruchere, functions and food sourees (vepelable and animal fats- Margarine,
Lard, Butter etc.}, Frying and Ehonienings.
2, Dipestion, sbsorption, metabolism of fatty acids, Metabolic pathways: f-exidation,
' biosynthesiz of free fatty acids, ebolesterol metsbolism, phospholipids, Essential Fatry Acids.
1, Crude eil refining, hydrogenstion, winterization
4. Flavour changes in fats/oils: rancidity, lipelyeis, oxidation, Factors affecting lipid oxidation,
5. Health implications: Obesity, CVDs, Nutritional and industrial significance of lipaproteins

g LR

UNITV - Vitamins & Minerals
. Classification: Vitamins {Fat- and water-soluble vitamins), Mineraks (Major and Minor)

' 2. Blochemical roles, requiremente, physiological functions, food sxarces .
' 3, Processing effects, Bioavailability, deficiency effects end exoess intake implications
4. Faciors affecting vtilization of microautrients

MSC (FOOD TECHNOLOGY) 205-2027 ol




UNITVI-Enerpy & Metabolism

Em::gy metabolisni: Basal melabolic rate, S1A, resprmisy gundiem

Caloric requirement calculalions

Mutritive functions and deficiency efects af nutrients

Recommended Dictary Allowance (RDA ): eancept. balanced diet planming fo
ard diseages

T

{various Erous

UINIT V11 -Food Enzvmes & Bioactive Compounds

Errymes; classification, nomenclature, structure, propertics and fulm:lin:-pa

Enzyme activity in food systems, factors affesting rmie of nfnzﬁ?dlnt achian I
Industrial enzyme applications: flavar production, processing Al

Bioactive compoands: Tenrins, Phytesterols, Glocosinslates, A llcaloids, Polyphenols i

. Introduction 1o plamt pigments and their food roles: Carotencids, Xanthophylls, Chloraphyil,

c I

UNIT VIII: Analyfical Techaiques in Food Chemisiry

Eiar ol s

|. Specrnscopy: UV-Visitle, Flame photometry, Atomic Absarption Speciroscopy principl
and insrumentation

2. Colorimetry: Beer-Lambert law, sxtinctian cocfTicien!

3. Apalications in food quality and nutribion asessment

Ln e bl P =

Texthooks [ Relerences:

1. Poiter M. & Hatchkiss, JH.(1994) Food Seience Sth Edition , CBS Publishers

7 M Shakmtala Manya(2024), Foods Facts and Principles | Sth Edition, New Age International
Publishers. :

3. Boyer, B (2000} Madem Experimendal Biochemistry, 3rd Ed. Pearson

4. Lubert Srayer {2023). Biochemistry, 9th Ed. Freemen & Co.

£ Voer & Voed (2029), Fundsmentsls of Biochemistry, fth Ed John Willey & Sons

6, Chakrapani, 5. (2021). Binchemistry, 6th Ed. Elsevier

7. Jain, J.L. et 2l {2020}, Fundamentals of Biochemistry, 6th Ed. 5. Chand i

8. Jashi, 5. (2021). Nurition and Dietetics, 5th Ed. Meliraw Hill

9. Belitz, H.D. (2009). Food Chemistry, 4th Ed, Springer

10, Demodaran, 5. {2017). Food Chemistry, Sth Ed. Academic Press

11. Wildman, FLEC. (2019). Handbook of Mutraceuticals and Functional Foods, 3rd Ed. CRC
FFHH' e

|2. Fennema, O.R. {2017) Food Chemistry , 4 Edition, Springer.

13, Meyer, L.H. (2006),Food Chemisiry, CBS Publishers




. . Credits b
CC12 Principles of Food Prescrvation and Microhiofod¥ ——

inciphes of preservition

CHbjectives | I
itk emphasis on fheir

Yo provide kniwbedge of micreorganisiis in fo
nwethiods including hear, cold, chemicals, dryimg.
effects on safery, quality, and shell lile.

wl, SOAIFELS ol coptamination :'!“! PT“.
imndiatenn, and Fermentaliah.

Unit 1: Intreduction to Food Prescrvation and Microliclogy
- ||_|1i|-jl.w m
. Definition and Scope; Overview of food microbiclogy and foad science, thei St
fond safety, qualily, and techmalagy.

1. Historical Development: Evolution of food microbiology an
Microorpanisms in Food: Classificarion. propagation, and imgo
baetera m food scienee., . hod and their

¢ Genersl Principles of Food Preservation: Introduction to prescrvation melfioes

impact on food quality and safery.

d preservalion techniques.
raniee af yeast, mokl, and

Uit 11: Mierabisl Growth and Contamination

1. Sources of Contambnation: Akr, water, soil, sewane, and pasl-processing contaminanian.
1 Microbial Growth: Definition, prowth cisrves (lag, log, stationary, death phases), and factons
affecting growih (inrinsic snd extriesse parametersh

Unit [II: Food Spoftage and Foad-Borae [Hesases

I. Food Spollase: Chamcteristics and sipnificance of speilage i oorsals, vegerables, fruits, meat,
poidtry, seafpod, millk, and canned foods,

2. Food-Horpe [Dizeages! Bacierial dizeases  [Staphylpcoccal  infociestion, Betolism,
Saimonellosiz, Shigellosiz, E. coli didmhea, Clestndium perfringens, Bacillus cereiss) and
mycotoxins (Alataxicasis, Diaxin valenok, Erpotism].

t  Rapid detection methods for microorganisms.

4. Indicator Organisms: Role in stsessing food and water safety and quality,

Linit IV: Food Preservation by Hest
1. Heat-Bssed Preservation: Blanching, pasieunzstion, stenilization, UHT processing, canning,
and their effzcts oo microbes.
2. Thermal Inactivation: Concepts of TOT, F, Z, and D values; pathogen survival in food.
1, Othmic Heating: Principles and applications in food processing.

_,




Unit V'
¥ Low-Temperature Preservation and recsing

Refri iom: i
i|ErD ration: Requirements for refngenation plants, storage of fiesh foods, and impact on
2 Freezing: i
F ezing: Freezing points, micihods {slow, quick, freeze-drying), effects on food quality,
Mmagc and thawing processes
icrobial Survival: Effects of low temperatures on microbial growth and pathogen survival

It Ve & s
Limit Vs Chemical and Alternative Preservation Methads

: Chemical Preservation: Use of sugar, salt, chemicals, antibaoiees

* Smoking: process and method,

i Can centrafion: Procssses and Equipm:nl frr prl,'.illlll:iI'IE concentrated fonds and their keeping
Quelity.

Unit V111 Food Fermentation

1. Food Fermentation: Microbial cuiltures, their mainteranes, evaluation, and use in single and
| mized cultures; therapetic value of fermented foods.
¢ Fermentation in Preservafion: Applications in pickling, curing, and other preservation
iechnigues,

Umit YTz Drying

1. Drying: r-.-_1;:l'.'1|:h;]: {sun-drying, tray/tunnel drymg, spray drying, drum drying, fluidized bed
_«drving), physical and chemical changes, and control measures.

% Packaging and E.tmg&! Techniques for dehydrated foods, ensuring quality and safety.
Radiation: Sources, mode of actlon, effects on microotganisms and nutrients, dose
requiremnents, and imedistion of packaging materials

4,  Microwawve: panciples and applications.

3

Texthooks and Feference haterials

Bilgrami, 8. (2019). Essentials of Microbialogy. Lst Edition, CBS Publishers, Delhi.

Frazier, W.C. (2013). Food Microbinlogy. Sth Edition, Tata MoGraw Hill, Dolhi,

Jay, .M. (2005). Modemn Food Microbiology. 4th Edition, CBS Publishers, Delhi

Pelezar, Chan, and Krieg (2024). Microbialogy. 6th Edition, Tata McGraw Hill, Delhi,

Ray, B. and Bhuniz, A: (2025} Fondamental Foaod Microkiolagy. 5th Edition, CRC Press,
Prescott, L.M,, Harley, J.F.; and Klein, LA {2023). Microbiology. Tt Edition, McGraw Hill,
Mew Yark. ) ;

Desrosier, N.W, & James, M. (2007). Technology of Food Preservation. AV Publishers.
Eellows, P.1. (2005), Food Processing Technology: Principles and Practice. 2nd Editien, CRC
Publichers.

9, Jelen, F. (2005). Introductibn to Food Processing. Preatice Hall.
10, Patier, MM, [Jﬂ!g,'j] Food Science end Technodopy, Sil Edition, Sprinper Publishers:

T
it
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PC-11 - Practical-I

“lle e ality evaluation of
Objective: To undetstand the chemistry of food and to develnp skalls related 10 qu

Ipods using varsws qualitalive rechnagoes. ling of foods and shall be abde fo

Outcome: The siodents shal cquire the practcal skl for (he ﬂ"l‘: Jes Tar estimation of ne atrinonal
carry oul quality svalustion foods. They will beam biochemical b r;;ﬂh:r-dmLEE and Profeins.

content in different type of faod products. Qualitative analysis of €2

Chusluiative analysis of Carbohydratcs

Cuualitatove analysis of Proteins

Analysis of lipids: acid value, iodine value, saponification valoe £le
Estmation of carbobydrates in food malerials

Estimation of progeirs in food malerials

Estimation of erude fiber in food meterisls

Estimation of sscorbic acid in food materials
Estimation of caleiem in food malerials

Estimation of chobstersd in food materals

10, Estimation of calorific value of foods

11. Balance diet: food exchange list and sieps in diss planming.

12. Diet planning far pre-school, schoal children, lactating wames

e Ry o e

o

TexthonksHelcresces:

|. Weaver CM and Darsel JB [.2033] The Faod 1’.‘|||'.‘||'||¢1r:|- L abmh:n & mamual far EIF!EI'II'TII'-'TI-I
Foods, Distetics 2nd Food scientisl, 2nd Editian. CRC Presg

2. Sehpal 5. 2016 A bsboeatory Manual of Food Anatysis | K Iniematianal Publishing Haors Pvt. Lid,

L ?ﬁlh':j3|ll:1 Pomeranz, Clifton E. Meloar, (2018) Food Anslvsis- Theory and Fractice. 41k Edition by
Mediech

/)
NV
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PC-12-Processing and Microbial Quality Credits 3

] . mm] A
: h{fﬂi_w. s stanal the macrebial iechniques and 1o develop skills related ro mncrobial quality
valdation and processing of foods using various technaues.

s aad sampling of foods and

pical technsjucs Regquirgmenis
l;'IHl.'IrIIFII'I-'I"'M

Outcome:
5 llli!::me. The students shall acquire the peactical skills for the proces

r: . uhh_"n cary out micrabial amalysis, Imroduction to micrabiolo
ol micrabialogy lab, Safety rules to be, analyse food products for possible nsicrobial ¢

&) Processing of Food

Determination of maistuse n different food samples
Drtermination of TSS in difTerent food samples

Quualiny assessment by Blanching snd browning eantral
Quality assesement by different drymg metheds.
Determinasion of acidicy and pH in different food sanmpbes.
Determingtion of 2sh in food samphes

Iestruments wsed for food processing

. Gelatinization

8. Stages of sugar cookery

| 0. Estimarion of gluten comeni

B Food Microhislney Lab
. Preparation of comman labomatary media and sudy
. Einining: Gram's slainmg.

 &qb culnaring of & bacteral strain in ligul
Study of growih of'E. coll by a spectrophoiomeies

Shady of macrobiclogical quality ol milk by MBRT ted.
Prepamatica af synthetic medium for yeast and enodd and isaculation with standard strains of yeasts

and molds. Microbiclogical analysis of typical processed fbod and un-processed focsd,
Diihation and Plating hy spread —plate, pour —plate {echniques and Microbial coumting.
Evalustion of Micrabiological quality of Water and MPN test of coliforms

. Determination of Thermal resistance of Enzymes &d Microarganismes.

10, Determination of activity of starter cultures usad in Dairy Industey.

TeuthookeReferemces:
1. Carg N, Garg KL snd Mekeri KG. (2010). Labarstory Mamul of feod Microbiolopy. LE

{ndernnifanal Publishing Houee

2 Manssl of Methods of Anslysis - Microbiological Examination of Food and Waler (2024)
eighth Edition, FSSAL .

3. Manusl of Methods of Analysis of Ceresl and Cereal Products (2023) second Edition, FS3AL

of Sienple and Crompound Microaoope

d and solid medizm. [solation of pure cultre.

L I T

)
8
]




mmm“’-nﬂﬂiﬂmm o Seminar

¢ redits-2

| E—— ) detiner east one senvnar om topec of the cume olom: adyvangcs o fomu] Bry Poiuslogny |
whiuch w i1 i dually e mucssod by cvery availabie teacher on the hasis corteri bl devn b the StalT
Vs ] Snenas i Aiklienice w il ades e mwmgcd to @saess ihe scmnar oa the [FLh e TR anil thear
v ahuation will als he Even doe consderasion. The averape marking will be taken mtn gimniileratron

The Srershin rovades studenic with
the gap hetwern cla

development, and |

practical exposure to real-woeld mdustrizl environments, bridging

HTO0M beaming and professional practice Il cnablee hands-on cxpersonce, skl
ISy omened leaming for career readiness




CC2 Food Engineering and Post-

Objective: T4 devel
Msirumeniation, an
fruits angd Veptak
wehnolomies imvl

Warvest Technology Credit: 6

ap ':ﬂ'mi"l'dﬂ:n:.l'.g k
4 comtral, alonguide 1
5. This includes th
ved In processing pre

niwledge aboul engmeering principles in food processing,
h_'-’! hll:ﬂ-"lcn'l-l!ﬂf}'. physiclogy, and post-harvest iechaology of
G fosc in qualily, pre- and post-harvest changes, and the
fervahing, end value addition
UNIT
L. Introduction ta food
importance, and slatus,

3}' Momholagy of fruits and vepetabes, maruriry indices, and methods of maturity determination
- Post-harvest Physialogical and hiochemscal changes in fruits snd vegeisbles, ripening of

climacieric and aoa-tlimacicric fruits, regulations, and methods.
=1T-n

processing and post-harvest technalogy: Scope, spplications, rofc

i. Posi-harvest disorders: Factars 2ffecting posi-barvest changes, h.m:ﬂing and packagmp of
fruits and vepetsbles, chilling injury & disesse, starzpe practices {CA and MA, hypobasic
storage, pre-coufing, cold storage, Zera energy cool chamber), commmadity pre-irestmenls
{chemicals, waxing, VHT, and ircadiation),

2, Minkmal pru-ctﬁ'url-g &f frois and '.rgn:r:hh:;: Cahty factors for FrﬂEﬁFiﬂE-

UNIT-IN _
|.. Peetin: Few matenal processes, usss, products baged on peeting mandfscturing, end quality
cortral,
. Frrmestation: Definition, fermenicd products, methods of preparation, and quality coalnl

(Vinggar, Wine, Baes, saverkmal, Kimchi, Pickle)
3. Tea, Coffee, and Cocnsd Bpduction and masufacturing

UNIT-IV

I. Mechanical operations in feod procesding: Principles, theomes, baws, energy consideralions,
i and size reduction of solid and liguid food prodacts. i
?. Reduction processes: Theory nd applications, mixing indices, eqaipment for solid asd liquid
foods.
3. Mixing & forming: Theory and applications

I.FHI:‘ ‘;‘rmﬂl Heat Traosfer: Thermal properties of foods (gpecific heat and thermel coaductiviry),
modes of heal (ransfer, Fourier's baw, sicady and unsicady state bhoat transfer, heat exchange
irapsier, and overall heat transfer. ;

2. Rheclogy of foods: Newtanian fluids and nen-Newianiaa faids, measurement of viscosiry.
3. Fluid-Flow: Propenties of liguids, flow measurement.




LNIT-VI . drying rale cuns,

UNIT-VTI

UNIT-VIN

Operations in Food Enaineering: Mochanisns of diying. mostire ¥
constant and falling rale periods.

2. Food dehydration: Mechanism, freeac drying :
S } . i o ling ralg
3, Chilling. refriperation & freezing: Imroduclion, characteristics Curve. Coaling

: . - o Taods
cakeulations, chilling & freezing, shell-life exlcnston requircmems. propertics of fraazen

\. Evaporation: Properties of liquid, heat & mass balance, single & multiple effect cvaparahan,

sicamn econamy, heal recovery, efficicncy, equipment & sysicms. :
2. Food Hl-ﬂ-'l’.lg_t: I-Tlll'l:ldUEtil:III., HFWEE |-|:_q||-i|-|'_\-|-|-||:n|'_-;_ mﬁ ol freezors, [:u'{!r:rnhng P C‘:'.ll:l SHaragc,
food machinery, packaging, instrumentation, and cantrol.

I. Separation processes: Centrifugztion (genersl principles, instrument & 1ypes, centrifuges.

preparatory & analytical centrifugation), chromatographic techniques {gencral intraductron,
partition & adsorption chromatography, paper, thin layer, pas & liguid, jon exchange & affinity
chromatography, gel filration, HPLC, and application in food indastry).

< Membrane filiration technolepy: Principles of other food processing gsch az RO, UF,
dialysis, osrmosiz, microfiltretion, end nanofileration- outlines

Textbooks und Refercnes Materials

1. Bose TE. Ed I:El:ll.-'.']. Fruve of India: T'r-:lpp:al_ and Su':.-lrn}gl-:al h!:l}'n Probash, 4ith Ediipot

2.

:

1.

B

Calcutta. Authy, M.E

HU'-'mE.. AL, ['.‘5'-."3]. Thie Hi:'rl:':mml:s‘.'r'r' of Frutls and ibeir Products. Val T £ 11, Academic Frese,
Londan.

Reanganna, 8. (2015). Manual of Anatysiz of Fruft and Vegeahls Products. Tata MoGraw Hill, New
[efhi. i
Hemson, L.P. (2013} Commernzl Processing of Viegetables, 2od Edition, Noyes Dhata
Corporstion, New Jerscy.

Lsi, G, Siddsppa, G, and Tendon G.L. (20210 Prescrvaticn of Fruits and Vepetables. 10th

Edition. Indian Council of Agril Ressarch, New Delhi
Salugkbe, DK and Kadam, 55. Ed (1958). Handbook of Fruit Science and Technology,

Production, Composition and Vegetahle and Processing. Mercel Delder, Mew York, Salunkhe,
DE and Kadam, 55 Ed (2019% Handbook of Vegsiable Science and Technology,
Production, Composition and Processing. I"-'Eartlllﬂ-EI-:kEr. New York,

R.P. Shrivastva, Samjecy Kumar. (2023). Frutt and Vegeiahle Preservation Principles and

Practices. Publication CB.

9, D.Q.Kem. (2019} Heat Transfer, 2nd Edition, MGH.

10. FLK. Rajput (2020). Engineering Thermodynamics. 6th Edition, Tata-McGraw-Hill,
11, Bangalare, P E_ Mag. (2017). Engineering Thermodynamics. 4th Edition Springes.
12. Romeo Toleda. (2014), Basics of Food Engineering. 20d Edition. Pecgaman Press.
13, Earle R_L. 1985, Unit Operations in Food Processing, Sth Edition, Elsevier India,
14, Fellows, P.J. (2022). Food Processing Technology. Sth Edition, Elsevier.

15. R Paul Singh, Denni R Heldman {2024). -Introduction (o Food Enginesring. &th Edition Publication

Elsevier.

L]




CC-12F T
ood quslity control and Packaging technology Credits: 6

Objective: Thi 2

sustainahlp hl: course equips students with knowledge of food safety, quality management, and
; safeiy, desi b “‘mﬂ_‘ along with relevant lows and gandards, Graduaies will be able 1o ensure (ood
i ¥- EsIpn innovative products, and ehonse appropriate packaging 10 maintain quality and shelf life

UNIT | -Food Safety & Hygiene

b Introduction Lo fpad salety and hygiene

2. lhinporance of food safety in food processing

3. Food hygiene practices: GMP, GHF, GAP, GLF.

i HTE:IEM verification, sanitation assurance, and Clean-in-Place {(CIP) systems Food Indusiry.
| 5. Sanitizers and detergents wsed in the Tood industry-

UNIT 11 - Quality Concepts & Mapagement

I Corcepts of quality management, quality assurance, and guality conirol in food processing.
1. Food Quality antribuics: physical, chemical, nutritional, microbial and sensory.

3. Quality measurement techniques and procsss deppgn and contra.

& Cuality imprevement in food processing indusiries.

UM IT-111-Frinciples nd tools of guality managements

Tola] Quality Managemerd (TQM) and its application in the food indusiry
150, HACCF, and FE5A1 regulations 1

PDCA cycle, 55, EATZEM, quality aedits, ond dacumentation

Rale of training and buman resource devélopment in maintaimng quality standards.

b =

LNIT IV -Fundamentals of Food Fackaging

1. Definitian, terminology, and types of packaging.

4. Funetions of foad packaping.

3. Sclection and design of peckeging msterials for different foods.
4. Food characteristics influencing packaging chaices.

LINIT V -Packaging Materials & Propertics

1. Paper, paperboard, comipticd filsre board (CFB).
2 Glass packsging
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UNIT VI -1‘Hhﬁﬂi“ﬂ Hj'ﬂruﬁ-.& ﬁpplirﬂ.”ﬂﬂi

Fackaging methods. Vacuum, refort, microwsve, active, inlelligend.

Shrink and streich Packaging,

Coniralled and modificd amesphere packaging

Aseplic packaging and sterilization

Packaging of fesh and processed faods: fis. vepetsbles. dairy. bakery, beverages, dehydraied
products, meats, Fats, oils, spices. |

Liquid and pawier filling machines: volumelric, gravimetric, botlling, Form Fill Seal (FFS),
multilayer sseptic systems.

URIT VIl ~Packaging Quality Control

Qu_ﬂi"}' control tests: shelflife evaluation, sensile sirength, tearing resistance, punclune
esislance, permeability tesis {GTR, WVTR).

L. Factors affeet ing packaging maserial performance
%

Prediction of shelf ife fur packaped foods,

UNIT-VIIL- Sensory evalustion of Faed

Sensory evaluation: factars affecting sensory evaliztion,

Sensory quality parameters: st7z, shape, texfure, aroma, teste, eooar and gloss.

Diaffertrt tests, methids, scales aad scorecards for sensory cvaluation of various food products.
Sensory Panel; Selection and Training of Sensary Panelists.

Recommended Textbooks & References

Esrly, B (2012). Ouwide 1o Quelity Management Systems for Food Industrres, =Blackie
Academic.

. Kramer, AE, & Twige, B A (2017). Cuslity Contral in Food Industry, Vol. | & 11 AVI Publ

Chiabra, TN, & Surya, RE. (2019). Menapement Frocess and Perspectives, Latest Edition,
Kitab Mazhal, -

NIIR. (2023). Food Packaging Technology Handooak {3rd E4.). Mational Institute of Industrial
Research Board

Han, J.H. {2013). Innovatioes in Food Fackaging {2nd Ed.). Elsevier Academic Press.

Coles, R., McDowell, D., & Kirwan, M.J. (Eds.]. (2011). Food Packaping Technolozy {20d I
Ed.). CRC Press.
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PC 21- Practical |

Credits=4
_-—-—-_-_

Ohjective; To viiderstand the effect

i fery of
al various prescrvalion techniques on the quality and salcty
foend produeis

Ta evalugte 3 pracessing procedure used fo preserve a food praduct

Outcome: The studens will be able 1o undersiand and ulilize differeal fond pr:.ﬂ,.r'-':ﬂu: u:ii:;::.
| Sampling wehniques and reparatio-of tesl samples, Estimation of Water ity :I’ ;zmms e
Physical ind Chemical evaluation of thermally processed food {Canned of Bu:rlcc: srgeiind
cuning of fonds, Debydration of feads and preparation of frgil jwce gonecatral
physicochemical analysis of dehydrated food sample

1. Canning of fruits and vepetables,
2. Dehydration of fruits and vegeiables.
| . Preparation of tomato juice.
4. Preparation of tomats pures,
5. Preparation of tomaio paste.
[ f, Prepavation of temeta kelchup
| 7. Preparation of tomate mock tail.
£ Peeparation of lomaio soup,
%, Preparanion of tomalo chuiney,
10, Preparstion of jams
I 1; Preparatios of jellies
12, Preparstion of marmalades
|3, Preparstion of gy bes,
{4, Meparation of Warious type of Pickles.
1% Peciin delecoination
| ‘I-.': Ir_lt:.:l::rl.::mlinn af chemical presesvalives KL JZ"-Ii!-'-_tr'»-f*- wegetables
19, Blanching of fruits and wegelables for quality estimatiod.

Textbooks/References:

1. Lal G, Siddappa G 5 § Tandoa GL. (20122). Preservation of fruits and Vegetables 10th Edition.
g :
2 E:I];’;’."”[mamfm" Kapoar (2017) Fruitk Vegetsbles preservation: 3rd Edition. principle
' And i jsied And enlanged
3 ;:m:;nﬂ;c;ﬂﬁrliﬂ:ﬂdmk nﬁm]ym and Cuuality Contral far Fruit and Vegetable Product,
I ; &
cecand Edition, Tala Mclraw Hill.
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M 22- Practieal 11
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‘.“rj'f‘!i‘r: I'. ‘nm.ml “,m. Eﬂ'ﬂ'l '.r LY |1r_‘ il :'.|.| L Fa -; prasic Lalp =] F"'L
mestgrali ik ditteremt types of food

. X &t LI-L-"‘}E mﬂ-_l"'llj"'

Owleame: e stadenin will be ghle 1o understand and vl i Irj l shrock rosisiance
Shiniatini e comtens o dilTeren Ly e all I"I‘:k"E'rF rraterialy To periien 7 Test For rifEL
in s bottles s

Helemuine mifsture content in given package semples

Vest Vo med: fied starch in different packege matoriais

1. Tes! for warcy sheoebency in cormugatsd fibes board box

4. Tesl fur vypey of sdherives used i CFD.

5. Developamers of pew food Packaging Materizl

&, Topctform flap bend tesi in CFR.

1. Test for faremal shock resistance in ghass boules

. Grraplacal representation of motsture copters in differce Peckaging Matemals
9. Drerermination of shelfl lives.

10. To perform GSM Test in differeat packeging materis™

TesthookeReferonces;

I, MR {2020) Food packaming Tashan epv Himtfoook Jrd E

Faccl Jed Eitien, Manioral Insthste of Indimiriz]
Flescaroh Board, Asia Pevie Hugness Press .--1
: L Coles, B, Mc Dowell, D, and Kirsan M. 1.4 EDE{I009) Food Faskaging Technolopy Publuher
CHS
3. Homt— Christian Langowski, Ali Abes Wasl, Preeti Singh (2017}, Food Packesing Materials and

QAalily fzusnee TRC Press,




OPTION-1
CC31: Food Crops, Spices & Flayvor Technology Credit-6.

Objective: To provide comprehensive knowledge on the processing, quality evaluation, and
technologies for cercals, legumes, oilseeds, and sugar crops, while acquainting students with food
additives, spices, and flavor components refevant to the processed food industry for shelf-life
extension, sensory appeal, and safety.

UNIT-1: Wheat Processing and Bakery Applications
1. Wheat: Types, structure, compesition, and physicochemical characteristics.

2. Wheat milling: Products and by-products; factors affecting quality parameters; physical, chemical,
and theological tests on wheat flour, manufacturing of wheat-based products,

3. Baking: Principles of baking and severnl changes in buked products, formulation of premixes for
bakery products, pasta geods, and processed cereal foods for infants.

UNIT-11: Rice Processing

1. Rice: Classification, structure, composition, physicochemical characteristics, and quality.

2, Rice milling technology: By-products of rice milling and their utilization; rice bran stabilization,
oil extraction and refining; parboiling methods, criteria of quality, aging of rice (quality changes), and
processed products based on rice,

UNIT-1I1; Corn, Barley and Oat Processing

1. Corn: Types and nutritive value; dry and wet milling; corn products incleding con flakes, com
starch, snacks, tortillas, production of glucose syrups, dextrose, high fructose com syrups, and
medified comn starches.

Z. Barley: Composition, milling, malting, changes during malting, uses of malt and its products.
3. Oats: Composition, types, processing of oats, and by-products of oat mitling.

UNIT-IV: Legumes and Oilseed Processing

1. Legumes and Oilseeds: Composition, anti-nutritional factors, processing, hydrogenation, and
storage; processing for production of edible eil, meal, flour, protein concentrates and isolates;
development of low-cost protein foods,

2, 0il extraction process; mechanism, oil refining, utilization of by-products of oil milling.

UNIT-V: Processing of Sugar Crops

1. Processing of sugar crops and tubers: Sugar production and manufacturing
2. Products of sugars and by-products of sugar manufacturing, types and grodes of sugars (sugar
cane, sugar beets, and their differences).

M.EC. (FOOD TECHNDLOGY ) 20155007




UNIT-¥1: Flavor Science

1. Food flaver basics: Olfactory perchption of flavor and taste, relationship of taste-sweet, bitter,
salt, sour; chemicals causing pungency, astringency, cooling effect, and properties.

2. Flavors generated during processing: Reaction flavors, flaver composites, stability of favors
during food processing.

UNIT- VIT; Flavor Technology

- Flavor encapsulation-need, methods and applications in food industry

. Flaver technology: Types of flavors, clossification of (avors (natural, mature identical, and
svnthetic).

. Analysis of flavors, extraction techniques of flavors

UNIT- ¥1II: Spices Processing

. Major and minor spices: Oleoresing and essentinl oils, method of manufacture, quality
control, fumigation, and irradiation of spices.
. Technigues for Navor extraction: Supercritical fuld extraction (continuous and semi-
continuous methods), effects of types of solvents used, and its role in food industry.

Text Books and Reference:

1. Chakravarty, M.M. (2003). Chemistry and Technology of Oils and Fats. 1st Edition. Prentice Hall.
2. Dendy, DAV, & Braszezok, B.J, (2001). Cereal and Cereal Products. 15t Edition. Aspen.

3. Hamilton, B_J., & Bhati, A. (2000). Fais and Oils: Chemistry and Technology. 1st Edition. Aspen.
4. Homy, R_S. (2010}, Principles of Cereal Science and Technology. 3rd Edition. App. Skippable.

5. Kay, D.E. (2017). Food Legumes. Sth Edition Tropical Products [nstitute,

6. Kent, N.L. (1983). Technology of Cereals. 4th Ed. Pergamon Press.

7. Food Flavors (2014). Morton, 1.D. & Macleod, A.J. Part A. BC. Elsevier.

B. George, A.B. (2009). Fenaroli's Handbook of Flavor Ingredients. 6th Edition. CRC Press.

9. Fennema, O.R_ (1976). Principles of Food Science Pan-1 Food Chemistry 5th Edition. Marcel Dekker,
Mew York.

10, Andrew I, Taylor &Robert 8.T (2010). Food flavor techoology, 2nd Edition, Wiley-Blackwell.
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CC-32 -Animal products: Processing and preservation teg Credit.

Dbjer:ii:-re; This course offers in-depth knowledge of processing, preservation, and quality control of
dairy, meat, fish, and poultry products, covering composition, technology, legislation, and hygiene
practices. Students will learn to apply sanitation measures, evaluate quality, implement storage,
packaging, and marketing sirategies, and utilize by-products efTectively.

UNIT 1 -Compaosition, Collection & Processing of Raw Materials

I, Milk composition and characteristics; collection, chilling, transportation, cream separation.
2. Composition and classification of edible fish; avernge composition of fish; freshness evaluation.
3. Meat composition; carcass contponents, postmertem changes, glycolysis,

UNIT 11 -Processing Technologics for Milk & Ligquid Products

1. Standardization, pasteurization {LTLT, HTST, UHT), homogenization.
2. Packaging, storage, and distribution of fluid milk.
3. Sanitary design of dairy plant; waste disposal,

UNIT III -Fish Processing & Preservation

. Handling, storage, and transport of fish.

 Preservation methods: canning, freezing, drying, salling, smoking, curing.
. Fish products: fish meal, oil, and by-produets.

. Spoilage of fish and quality assessment.

UNIT IV -Meat Processing & Preservation

1. Slapghtering methods, meat preservation, and packaging, Pre and post-slaughter factors affecting
meat quality.

2. PSE and DFD conditions.

3. Chilling, freezing, curing, and smoking of meat,

4, Meat industry in India: importance, application, growth rate.

UNIT V -Poultry Processing & Products'

. Pre-slaughter care, ante mortem examination, slaughtering, Preservation, chilling, freezing, and
packaging of poultry meat,

. Progessed poultry products: smoked, canned, barbecued, curried poultry.

. Tenderness factors and by-product utilization,

UNIT VI - Dairy Technology

|, Fermented milk products: eurd, yoghurt, shrikhand.
2. Butter: manufacture, storage, packaging, and defects,
3. Cheese: manufacture of hard, semi-hard, soft, and processed varieties; storage and grading.

MLEC, (FOOD TECHNOLOGY ) 2018-301T
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UNIT VII -Frozen, Indigenous, Evaporated & Dried Milk Products

I. Frozen milk products: ice cream, sherbets - classification, manufacture, defects.

2. Indigenous products: ghee, khoa, pancer, chhinn,
3. Evaporated and dried milk: SMP, WMP, condensed milk — manufacture, storage, defects.

UNIT VIII - Eggs, By-products & Quality Evaluation

Egg structure, composition, nutritive value, functional properties,

Factors affecting egg quality and its measurement.

Industrial use of egpes; collection, grading, cleaning, storage.

Dairy by-products: skim milk, buttermilk, whey — utilization,

Quality parameters; appearance, texture, viscosity, flavour defects, contamination.

il o

Textbooks & References . ‘

Science.

Herington, B.L. (2009). Milk & Milk Processing. MeGraw-Hill,

Lampert, L.H. (1998). Modern Dairy Products. Chemical Publishing Co.

Fox, P.F. (2016). Developments in Dairy Chemistry, Vol. | & 2, 2nd Ed, Springer,

Die Subumar, (2024). Outlines of Dairy Technology. Oxford Univ. Press.

Pearson, AM., & Gillett, T.A. (1996), Processed Meats, 3rd Ed. CBS,

Toldra, F. (2022). Lawries Meat Science, 9th Ed. Woodhead Publishing. ‘
Stadelman, W.I,, et al. (198B). Egg and Poultry Meat Processing. Wiley-VCH.

. Lawrie, R. (1991). Developments in Meat Science, Vol, 5. Applied Science Pub,

]ﬂ Stadelman, W.J., & Cotterill, O.]. (1995). Egg Science & Technology, 4th Ed. AV] Publ,
11. Borgstrom, GG. {Eﬂllj Fish as Food,Vol. | & 2. CRC Press.

I. Robinson, RK. (1996). Modern Dairy Technology, Vol. | & 2, 2nd Ed. Elsevier Applied |

R R
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PC-31- Practical -1 Credits-4

Objective:
Imparting knowledge about the general methods of quality evaluation, testing and processing cereals and |
preparation of different type of cereal-based products,

Outeome:
The students shall be able to assess the quality of wheat, rice and different type cereals. Preparation of different
type of cercal-based products.,

R

9

Detection of adulteration in different types of foods,

Determination of moisture cdntent in food product by hot air oven drying method.
Determination of yeast quality by its dough rising capacity.

Determination of thousand kemnel weight of different grains sample.
Determination of cooking time in différent rice sample.

Determination of elongation ratio in different rice sample.

Determination of Gluten content in different flour sample.

Determination of ash content in flour samples.

Determination of Acid insoluble Ash

10, Estimation of fat acidity

11. Determination of Alcoholic acidity

12, Preparation of Bread, Biscuits, Pizza base, Dinner roll, Cookies, Muffing, Nankhatai, Cakes.
13. Preparation of fermented products.

14. Quality evaluation of different biscuit sample—physical and chemical analysis.

15. To determine the foaming capacity of given flour sample.

16. Determination of protein content of flour by Kjeldahl Method

17. Estimation of curcumin in lurmeric.

18. Determination of capsaicin i content in ehilli,

TexthooksRelerenees:

L.

MIIR (2022). Handbook on spices. 6th Edition. National Institute of Industrial Research Board, Asia
Pacific Business Press Inc. :

. Pecler EJ, (2000) Bakery Science & Technology. 3rd Edition. Vols. 1, I1 Sosst and Publication.
. Lorenz KL. Hand Book of cercals Science and Technology. Marcel Dekker.
. Manual of Methods of Analysis of Cereal and Cereal Products, (2023) Znd Edition, FSSAL

| MLSC. (FOOD TECHNOLOGY) 20282027




L 3
PC-32-Practical -11 Credits-4
Objective: Imparting knowledge about the general methods of quality evaluation, testing and
processing fresh milk and preparption of different type milk products,
Outcome: The students shall be able to assess the quality of milk and milk products and to develop
various milk products. Preparation of different milk products and fat estimation and analysis of fat for
milk and milk products,

. Platform Test of Milk.,

. Fat estimation in milk by Gerber Method,

. Preparation of curd, lassi, shrikhand, ghee, khea, chenna and paneer.

. Determination of total solids in milk, skim milk, butter milk and whey by drying method.
. Viscosity determination of Milk by Pipette method,

. Test for fats: Bromothymol blue test.

. Alcohol test for determining coagulability of milk.

- Devermination of salL OB el I D i e . | -
8. Casein estimation in milk sample,
10, Preparation of fortified, reconstituted and flavoured milks.

11. Sensory analysis of food products: Paired comparison test, Duo-trio test, Hedonic test, Triangle
test; Ranking test, Single sample test, Composite scoring test.

TextbooksReflcrences: -

. Herrington BL. (1948) Milk and Milk processing, 15t Edition, Mc Craw Hill Baok Company.
2, DeS. (2001). Outlines of Dairy Technology. st Edition, Oxford University Press,
3. Manual of Methods of Analysis of foods- Dairy and Dairy Products. (2022), 2nd Edition FSSAL

F
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Internship/ Apprenticeship or-Seminar Credits-2

+ Every student shall deliver at least one seminar on topic of the curriculum/ advances in food technology,
which will individually be assessed by every available teacher on the basis criteria laid down by the Staff
council. Students in audience will also be encouraged to assess the seminar on the given criteria and their
evaluation will also be given due consideration. The average marking will be taken into consideration,

The internship provides students with practical exposure to real-world industrial environments, bridging
the gap between classroom learning and professional practice, It enables hands-on experience, skill
development, and industry-oriented leaming for career readiness,

MEC, (FOOD TECHMOLOGY) 2025-2027
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CC41 Advances in Food Technology Credit-6

Objective: To understand the importance of various technologies used in food processing. Imparting
knowledge about principles and application of computer in food technology.

| UNIT 1- Foundations of Modern Food Processing

|. Historical development and eras of modern food processing.
2. Owerview of current challenges and future prospects,

UNIT II = Extrusion & Non-Thermal Processing

| I Extrusion — thermoplastic extrusion cooking, preparation of meat analogues, advantages over |
natural meat
2. Advances in non-thermal processing: bio-preservation, high-lydrostatic pressure processing, |
pulsed electric field processing

UNIT II = Ultrasound & Hurdle Technology

2. Hurdle Technology — principles and applications
UNIT IV — Food Biotechnology & Food Fortification

|. Food Biotechnology: introduction, history, and applications in the food industry

2. Genetically Modified (GM) Foodk: Process of genetic modification, Transgenesis methods,
Safety concerns: potential toxicity and allergenicity

1. Food Fortilication: Advanced technologies for fortification, Types of fortified products,
Challenges: nutricnt int-l:rflcﬂnn and bioavailability

‘ I. Ultrasound processing — preservation & enhancement of mass transfer
|

UNIT V — Nanotechnology in Food

New ways of food production

Efficient fractionation of product

Optimizing nutritional values

Applications in sensing, packaging, encapsulation
Super-critical fluid extraction

Lo B L fd —

UNIT VI -3D Food Printing
1. Principles of food printing technologies
2. Printing methods and advancements
3. Potential culinary applications

UNIT VII - Al in Food Processing

| 1. [{;;Ig of Al: Food prgdut:tiun enhancement, Precision agriculture, Food safety and quality

control, Food packaging, Personalized food products, Supply chain ma ent, Consumer N
experience r
2. Benefils & limitations of Al in food technology 7 |

| M.SC, (FOOD TECHNOLOGY ) 20252017



UMIT Y11 = Biostatistics for Food Technology

i
. Introduction of Biostatistics and its applications
. Population and sample — types of statistical data ~ collection and classification of data
. Frequency tables — diagrammatic representation of data
. Mreasures of central tendency = mean, median, mode
. Measures of dispersion — range, quartile deviation, standard deviation, skewness, kurtosis
. Sampling techniques — simple random sampling, stratified random sampling

Texthooks and Reference:

. Lopez, G.F.G., & Canovas, G.V.B, (2003), Food Science and Food Biotechnology, 1st Ed.,
CRC Press, Florida, USA,

. Cupp, L., & Tracy, T.5. (2003). Dietary Supplements, 1st Ed., Humana Press.

. Lewin, B. (2004). Genes VIII, 8th Ed., Pearson Education International.

. Bains, W. (2022). Biotechnology 6th Edition: from A to Z, Oxford Univ. Press.

. Khalid Barkat, Kulsum Jan, Valibhay Kumar Maurya, Amita Shakya. (2024). Food
Fortification, 1st Ed., CRC Press.

. Insha Zahoor, Sajad Ahmad Wani, & Tarig Ahmad Ganaie. (2025). Artificial Intelligence in
the Food Industry, CRC Press.

. Eila Hassanein, Mona Soliman. (2023). Artificial Intellipence: A Real Opportunity in the Food
Industry, 1st Ed., Springer.

. Bandarkar, P.L. and Wilkinson T.5. (2000): Methodology and Techniques of Social Research,
Himalaya Publishing House, Mumbai.

. Mukheree, R (1989); The Quality of Life: Valuation in School Research, Sage Publications.
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CC-42 -Nutraceuticals, Functional Foods & Food Toxicology Credit-6

Objective: To understand the importance of various nutrients, bioactive compounds, and mﬂi“ﬂm in
foods, their role in human health, and effects of their imbalance. To study utilization, deficiency |
diseases, metabolic disorders, safety, and regulatory issues. To explore probiotic, prebiotic, and
functional foods, and learn about toxicology and contaminants in foods.

UNIT I — Fundamentals of Nutraceuticals, Functional Foods & Food Toxicology

1. Definitions, concepts, scope, history, and market trends.

2. Significance in disease prevention and health promotion. |

3. General principles of food toxicelogy: manifestation of toxic effects, classification of food
toxicants, factors affecting toxicity,

UNIT Il — Classification & Occurrence’

. Classifieation of nutraceuticals and functional fnods, ‘
2. Matural ocowrence of phytochemicals (antioxidamts, flavonoids, omega-3 fatty acids,

carofenoids, dietary fibet].
3. Agricultural & industrial contaminants in foods: pesticide residues in fruits/vegetables, metal

contaminants.
UNIT II— Phytochemicals, Bio-actives & Safety ‘

1. Phytoestrogens, glicosinolates, organosulfur compounds: dosage for disease controlfhealth
benefits, safety, acute/chronic studies,
2. Regulatory aspects of nutraceuticals and bio-actives.
3. Natural toxins in foods: plant and animal origin, microbial toxins (algal, bacterial, fungal) and
their significance.
UNIT TV — Probiotics

Probiotics: defimition, types, relevahce,

Role in gastrointestinal health and other benefits.

Development of probiotic products, recent advances, challenges, and repulatory issues.
4. Mycotoxicosis: significance, determination, and management.

UNIT V — Prebiotics

1. Definition, chemistry, sources, metabolism, and effects of processing,
2. Prebictics in foods: types, effects on gut microbiota, health benefits, and recent developments.

3. Food poisoning: causes, microbial toxins, and prevention strategics.

g Bl pm

UNIT VI — Functional Food Development

1. Development process, use of bio-actives in appropriate forms with protective substances and

achivalors.
2. Effect of environmenial conditions and food mainix,
3. Food allergies and sensitivities: sources, chemistry, true/fulse allergies, food intolerances.

i = ) 1:-:
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UNIT V11 — Food Contaminants, Adulterants & Processing-Generated Toxicants

I. Environmental contaminants and drug residues: pesticide/fungicide residues, heavy metals,
veterinary drug residues, radioactive contamination.

2. Processing-generated toxicants: nitroso compounds, heterocyelic amines.

3. Safety of genetically mudiﬁeﬂ foods: JHJIEII.IM toxicity and allergenicity,

4, Food adulteration, definition, types, reasons and methods of detection.

UNIT VI — Food Additives, Supplements & Nutritional Genomics

I. Food additives: Need, safety, toxicological evaluation.

2. Dietary supplements: toxicity related to dose, possible toxic effects, relevance.

3, Research frontiers in functional foods, nutrigenomics, personalized nutrition, and their
application in the food industry,

Texthooks & References:

. Wildman, R.E.C. (201%). Handbook of Nutraceuticals and Functional Foods (3rd ed.). CRC
Press.

Gibson, G.R., & Williams, C.M. {2000), Functional Foods: Concept to Product (15t ed.). CRC
Press.

Goldberg, L (2012). Functional Foods: Designer Foods, Pharma Foods. Springer-Yerlag.
Brigelius- Flohé, R., & Joost, H.G. (2006). Nutritional Genomics (15t ed.). Wiley VCH.

Helferich, W., & Winter, C.K. (2000). Food Toxicology (15t ed.). CRC Press,

Duffus, 1.H., & Worth, H.G.J. {2015). Fundamental Toxicology. Royal Society of Chemistry.
Stine, KL.E., & Brown, T.M. (2015). Principles of Toxicology (3rd ed.). CRLC Press

Tonu, P. (2014). Principles bf Food Toxicology (2nd ed.). CRC Press.

. Branen, AL, Davidson, P.M. & Salminen, 8. (2001). Food Additives, 2nd Edition. Marcel Dekker.
0. George, A.B. (1997). Encyclopedia of Food and Color Additives, st Edition Vol. III. CRC Press.
1. Furia, T.E. (1980). Handbook of Food Additives, Vol I and Vol II. CRC Press.

ot
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PC-41 Practical 1 Credits -4

Objectives: Provide hands-on exposure to modem food lechnology, train students in applicd
biostatistics for food research without high-end software dependency and develop skills in product
development, shelf-life testing, and data inferpretation.

Outcomes: Conduct advanced food technology concepts, design small-scale experiments, apply
statistical tools to food data and interpret results for product optimization and quality control.

Advanced Techniques !

1. Small-scale Vacuum Packaging & Shelf-life Study
2. Low-cost Freeze drying Simulation

3. Fortified Product Development

4. Texture Analysis (Manual Method)

5. Solar/Tray Drying vs. Oven Drying

6. Spectrophotometry Using Colonimeter

7. pH & Acidity Measurement

8. Color Analysis (DIY method)

9. Total Soluble Solids (TSS)

10. Water Activity (Aw) Approximation

Applied Biostatistics

. Experimental Design Basics — CRD & RBD using sensory data from food samples.

. Descriptive Statistics — Mean, median, SD calculation using Excel,

. 1-test & ANOVA in Food Data Comparing moisture content of two drying methods.,
. Correlation & Regression — Shelf-life days vs. sensory scores.

. Chi-sguare Test = Sensory panel preference data analysis,

. Graph Making & Data Intérpretation

Texthook/References:
1. Ranganna, 5. Handbook of Analysis'and Quality Control for Fruit and Vegetable Products.

2. Montgomery, D.C. Design and Analysis of Experiments. -
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| PC-42 Practical II Credits -4

Objective: Train students to detect common food toxins using simple tests, developing functional foods |
and nutraceuticals using locally available resources.

Quicomes: Detect natural toxing, develop functionnl foods and nutraceutical products.

Food Toxicology

Detection of Argemone Oil in Mustard Oil
Detection of Aflaloxing in NulsiGrains
Pesticide Residue Screening [
Dretection of Heavy Metals

Cyanogenic Glycosides

LA e L R o—

Functionnl Foods e

Preparation of Probiotic products.
Preparation of Fortified food.
Preparation of Antioxidant
Detection of Dietary Fiber Content
Shelf-life Study of Functional Food

T

Nutraceuticals

|. Extraction of Herbal Powders, Preparation of Herbal Capsules/Tablets
2. Detection of Total Phenolic and Total Flavonoeids content
3. In-vitro Antioxidant Activity detection

| References: i

1. Ranganna, S, Handbook of Analysis and Quality Control for Fruit and Vegetable Products
{adapted methods),

2. ADAC Official Methods (low-cost adaptations).

Arora, 8. Food Toxicology. '

| 4. Wildman, B.E.C. Handbook of Mutraceuticals and Functionala '

2
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OPTION-2
ol Credit-5

CC3l: Fo Spie “la

Objective: To provide comprehensive knowledge on the processing, quality evaluation, and
techiologies for cercals, legumes, oilseeds, and sugar crops, while scquainting students with food
additives, spices, and flavor components relevant to the processed food industry for shelf-life

extension, sensory appeal, and salety,

UNIT-1: Wheat Processing and Bakery e}pplln:ﬂqn:

1, Wheat: Types, structure, composition, and physicochemical characteristics.

2. Wheat milling: Products and by-products; factors affecting quality parameters; physical, chemical,
and rheological tests on wheat'flour, manufacturing of wheatl-based preducts,

3. Baking: Principles of baking and several changes in baked products, formulation of premixes for
bakery products, pasta goods, and processed cercal foods for infants.

UNIT-II: Rice Processing

1. Rice: Classification, structure, composition, physicochemical characteristics, and quality.

2, Rice milling technology: By-products of rice milling and their utilization; rice bran stabilization,
oil extraction and refining; parboiling methods, criteria of quality, aging of rice {quality changes),
and processed products based on nce.

UNIT-111; Corn, Barley and Oat Processing

1. Comn: Types and nutritive value; dry and wet milling; com products including com flakes, com
starch, snacks, tortillas, prodection of glucose syrups, dextrose, high fructose com syrups, and
i

modified com starches,
. Barley: Composition, milling, malting, changes during malting, uses of malt and its preducts.

. (ats: Composition, types, processing of oats, and by-products of oat milling.

UNIT-1V: Legumes and Qilseed Processing

1. Legumes and Oilseeds: Composition, anti-nutritional factors, processing, hydrogenation, and
storage; processing for production of edible oil, meal, flour, protein concentrates and isolates;

development of low-cost protein foods.

2. Oil extraction process: mechanism, oil refining, wilization of by-products of oil milling.

UNIT-¥: Processing of Sugar Crops

). Processing of sugar crops and tubers: Sugar production and manufacturing
2. Products of sugars and by-products of sugar manufacturing, types and E.adm sylears (sugar
eane, sugar beets, and their differences). X
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UNIT-VI: Flavor Science :

1. Food flavor basics: Olfactory perception of flavor and taste, relationship of taste-sweet, bitter,
salt, sour; chemicals causing pungency, astringency, cooling effect, and properties,
. Flavors generated during processing: Reaction (lavors, flavor composites, stability of flavors
during food processing.

UNIT- VII: Flavor Technology
1. Flavor encapsulation-need, methods and applications in foed industry
2. Flavor technology: Types of flavors, classification of flavers (natural, nature identical, and

synthetic).

1. Analysis of flavors, extraction lechniques of flavors

UNIT- VI11: Spices Processing '

1. Major and minor spices: Oleoresins and essential oils, method of manufacture, quality
control, fumigation, and irradiation of spices.
. Techniques for flavor extraction: Supercritical fluid extraction (continuous and semi-
continuous methods), effects of types of solvents used, and its role in food industry.

Text Books and Reference:

1. Chakravarty, M.M, {2003). Chemistry and Technology of Oils and Fats. 15t Edition. Prentice Hall,
2. Dendy, D.A.V., & Braszczok, B.J. (2001). Cereal and Cereal Products. 15t Edition. Aspen,

3. Hamilton, R_J., & Bhati, A. (2000). Fats and Oils: Chemistry and Technology. 1st Edition. Aspen.
4. Hony, R.S. (2010), Principles of Cereal Science and Technology. 3rd Edition. App. Skippable.

5. Kay, D.E. (2017). Food Legumes. 5th Edition Tropical Prodncts Institute,

f. Kent, N L. (1983). Technology of Cereals. 4th Ed. Pergamon Press,

7. Food Flavors (2014}, Morton, LD, & Macleod, A_J. Part A. BC, Elsevier,

8. George, A.B. (2009). Fenaroli's Handbodk of Flaver Ingredients. 6th Edition. CRC Press.

9. Fennema, O.R. (1976). Principles of Food Science Part-1 Food Chemistry 5th Edition. Marcel Dekker, |
Mew York.
10, Andrew J. Taylor &Robert 8.T (2010}, Food flaver technology, 2nd B8
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CC-32 -Animal products: Processing and preservation technology ____Credit-6 L

' Objective: This course offers in-depth knowledge of processing, preservation, and quality control of

dairy, meat, fish, and poultry products, covering composition, technology, legislation, and hygiene
peactices, Students will leam to apply sanitation measures, evaluate quality, implement storage,
packaging, and marketing strategics, and utilize by-products effectively,

UNIT 1 -Composition, Collection & Processing of Raw Materials

l. Milk compositien and characteristics; collection, chilling, transportation, cream separation,
2. Composition and classification of edible fish; average composition of fish; freshness evaluation,
3. Meat composition; carcass components, postmortem changes, glycolysis.

UNIT II -Processing Technologies for Milk & Liguid Products

l. Standardization, pasteurization {LTLTl. HTST, UHT), homogenization. 3 |
2. Packaging, storage, and :I[s;rihun'n:m ﬁ fluid milk,
3. Sanitary design of dairy plant; waste disposal.

UNIT IIL-Fish Processing & Preservation

1. Handling, storage, and transport of fish.
2. Preservation methods: canning, freezing, drying, salting, smoking, curing.
3. Fish products: fish meal, oil, and by-products.

4. Spoilage of fish and quality assessment.

UNIT I'V -Meat Processing & Preservation

1. Slaughtering methods, meat preservation, and packaging, Pre and post-slaughter factors affecting ‘
meat guality, :

2. PSE and DFD conditions.

3. Chilling, freezing, curing, and smeking of meat.

4, Meat industry in India: importance, application, growth rate.

UNIT V -Poultry Processing & Products

1. Fr:-.slanghler care, ante morem examination, slaughtering, Preservation, chilling, freezing, and

packaging of poultry meat.
2. Processed poultry products: smoked, canned, barbecued, curried poultry.

3. Tendemness factors and by-product utilization, =

UNIT VI - Dairy Technology

|. Fermented milk products: curd, yoghurt, shakhand.

2, Butter: manufacture, storsge, packaging, and defects,
3. Cheese: manufacture of hard, semi-hord, soft, and processed varieties: stors

¥
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UNIT V1I -Frozen, Indigenous, Evaporated & Dried Milk Products

L
2,
3

Frozen milk products: ice cream, sherbets - classification, manufacture, defects.
Indigenous products: ghee, khoa, pancer, chhana.
Evaporated and dried milk: SMP, WMP, condensed milk — manufacture, storage, defects.

*

UNIT VIII - Eggs, Ejl-pruﬂm:ts'& Quality Evaluation

U b

Egg structure, composition, nutritive value, functional properties,

Factors affecting egp quality and its measurement.

Industrial use of eggs; collection, grading, cleaning, storage.

Dairy by-products: skim milk, buttermilk, whey — wtilization.

Quality parameters: appearance, texture, viscosity, flavour defects, contamination,

Textbooks & Relerences

L.

B AN e

|||:| Stadelman, W.1., & Cotterall, 0.1, (1995). Ege Science & Technolo
11. Borgstrom, G. (2012). Fish as Food, Vol. | & 2, CRC Press,

Robinson, R (1996). Modern Dairy Technology, Vel 1 & Z, Ind Ed. Elsevier Applied
Bcience.

Herington, B.L. (2009). Milk & Milk Processing. McGraw-Hill.

Lampert, L.H. (1998). Madern Dairy Products. Chemical Publishing Co.

Fax, P.F. (2016). Developments in Dairy Chemistry, Vol. 1 & 2, 2nd Ed. Springer,

De Sukumar, (2024). Outlines of Dairy Technology. Oxford Univ. Press.

Pearson, A.M., & Gillett, T.A. (1996), Processed Meats, 3rd Ed. CBS,

Toldra, F. (2022). Lawries Meat Science, 9th Ed. Woodhead Publishing.

Stadelman, W.J., et al. (1968). Egg and Poultry Meat Processing. Wiley-VCH.

Lawrie, R. (1991). Developments in Meat Science, Vol. 5. Applied Science Pub.

, 4th Ed. AV Publ.
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PC-31- Practical -1 | Credits-4

Imparting knowledge about the general methods of quality evaluation, testing and processing cereals and
preparation of different type of cereal-based products.
i
Cutcome:
| The students shall be able to assess the quality of wheat, rice and different type cereals. Preparation of different
tvpe of cemE-based products,
i
Detection of adulteration in different types of foods,
Determination of meisture content in food product by hot air oven drying method,
Determination of yeast quality by its dough rising capacity.
Determination of thousand kernel weight of different grains sample,
Determination of cooking time in different rice sample,
Determination of elongation ratio in different rice smnple.
Determination of Gluten content in different flour sample.
Determination of ash content in flour samples.
. Determination of Acid insaluble Ash
19, Estimation of faf acidity
11. Determination of Alcoholic acidity
12. Preparation of Bread, Biscuits, Pizza base, Dinner roll, Cookies, Muffins, Mankhatai, Cakes.
3. Preparafion of fermented products.
14, Quality evaluation of different biscuit sample—physical and chemical analysis.
I5. To determine the foaming capacity of given flour sample.
16. Determination of protein content of flour by Kjeldahl Meihod
17. Estimation of curcumin in turmeric.
18. Determination of capsaicin in content in challi.

B 00 O A b L b

Texthooks References:

1. MIR (2022). Handbook on spices, 6th Edition. Mational Institute of Industrial Regearch Board, Asia
Pacific Business Press Inc.
. Peeler EJ. (2000) Bakery Scicnce & Technology. 3rd Edition. Vols. I, Il Sosst and Publication.
. Lorenz KL. Hand Book of cereals Science and Technology. Marcel Delcker.
. Manual of Methods of Analysis of Cereal and Cereal Products. (2023) 2nd Edition, FSSAL
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PC-32- Practical -I1 Credits4

Objective: Imparting knowledge about the general methods of quality evaluation, testing and
processing fresh milk and preparation of different type milk products.

Qutcome: The students shall be able to assess the quality of milk and milk products and to develop
various milk products, Preparation of different milk products and fat estimalion and analysis of fat for
milk and milk products, |

Platform Test of Milk,

Fat estimation in milk by Gerber Method,

Preparation of curd, lassi, shrikhand, ghee, khon, chenngs and paneer.

Determination of total solids in milk, skim milk, butter milk and whey by drying method.

Viscosity determination of Milk by Pipette method.

Test for fats: Bromathymol blue test.

Alcohol test for determining coagulability of milk.

Determination of salt content in butter.

Casein estimation in milk sample.

0. Preparation of fortified, reconstituted and flavoured milks.

1. Sensory analysis of food products: Paired comparison test, Duo-trio test, Hedonic test, Triangle
test, Rariking test, Single sample test, Composite scoring lest.

el o e 2 o i e

Textbooks Relerences: - ;

I. Herrington BL. (19438) Milk and Milk processing, 15t Edition. Me Craw Hill Book Company.
2. DeS. (2001). Outlines of Dairy Technology. 15t Edition. Oxford University Press.
1. Manual of Methods of Analysis of foods- Dairy and Dairy Prgduu.: {2922}, 2nd Edition FSSAL
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Every student shall deliver at least one seminar on tepic of the curriculum/ advances in food technology, which
will individually be assessed by every available teacher on the basis criteria laid down by the Staff council.
Students in audience will also be encouraged to assess the seminar on the given crileria and their evaluation
will also be given due consideration. The average marking will be taken into consideration,

IV Semester

| Research Thesis/ Research Project/ Patent Credits-22

The research/thesis/patent/project component fosters independent inguiry, critical analysis, and innovative
thinking. [t enables students to apply scientific methods and technical knowledge to address real-world
challenges and contribute original solutions.
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OPTION-3

111 Semester

Research Thesis/ Research Project/ Patent Credits-22

The research/thesis/patent/project component fosters independent inquiry, critical analysis, and innovative
thinking. It enables students 1o apply scienti.ﬁc methods and technical knowledge to address real-world
challenges and contribute original solutions.

IV Semester

Research Thesis/ Research Project’ Patent Credits-22

The researchithesis/patent/project component fosters independent inquiry, eritical analysis, and innovative
thinking. Tt enables students to apply scientific methods and technical knowledge to address real-world

challenges and contribute original solutions.
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