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UNIT 1. 1.1 Food and Microbes interrelationship: Introduction to the traditional

history of food microbiology. Definition, Scope and Importance of Food
Microbiology, Types of micro-organisms associated with food- Bacteria,
Yeasts and molds. Spoilage of food, factors affecting spoilage of foods
and associated microflora. Biochemical changes caused by micro-organ-
isms- putrefaction, lipolysis etc.
ImÚ Am¡a gyú‘Ord A§Vgª~§Y: ImÚ gyú‘ Ord {dkmZ Ho$ nma§n[aH$ B{Vhmg H$m n[aM¶&
ImÚ gyú‘ Ord {dkmZ H$s n[a^mfm, Xm¶am Am¡a ‘hËd, ̂ moOZ go Ow‹S>o gyú‘Ordm| Ho$ àH$ma-
~¡³Q>r[a¶m, ̀ rñQ> Am¡a ‘moëS>& ̂ moOZ H$m Iam~ hmoZm, à^m{dV H$aZo dmbo H$maH$ Am¡a g§~§{YV
‘mBH«$moâbmoam& gyú‘Ordm| Ho$ H$maU hmoZo dmbo O¡d amgm¶{ZH$ n[adV©Z- g‹S>Z, {bnmo{b{gg
Am{X&

1.2 Factors affecting the growth and survival of microorganisms- Micro-
bial growth and growth curve. Intrinsic factors- Nutrient content, pH
and buffering capacity, water activity, oxidation- reduction potential,
antimicrobial barriers and constituents. Extrinsic factors- Relative hu-
midity, temperature, gaseous atmosphere, implicit factors.
ImÚ gyú‘Ordm| H$s d¥{Õ Am¡a CËVaOr{dVm H$mo à^m{dV H$aZo dmbo H$maH$: ‘mBH«$mo{~¶b
d¥{Õ Am¡a d¥{Õ dH«$& Am§V[aH$ H$maH$- nmofH$ VËd, pH Am¡a ~’$[a¨J j‘Vm, Ob J{V{d{Y,
Am°³grH$aU-[aS>ŠeZ, amoJmUwamoYr ~mYmE§ Am¡a KQ>H$& ~mhar H$maH$- gmnoj AmÐ©Vm,
Vmn‘mZ, J¡gr¶ dmVmdaU, {Z{hV H$maH$&

1.3 Food Contamination: Sources of contamination, contamination of food
stuff, fruits, vegetables, cereals, pulses, oilseeds, milk, egg, sea foods
and meat during handling and processing.
ImÚ g§XÿfU: h¢S>qbJ Am¡a àg§ñH$aU Ho$ Xm¡amZ g§XÿfU Ho$ òmoV, ImÚ gm‘J«r, ’$b, gpãO¶m§,
AZmO, Xmb|, {VbhZ, XÿY, A§S>m Am¡a ‘m§g H$m g§XÿfU&

Key words/Tags: Food Microbes, Food spoilage, Food Contamination
H$s dS²>g©/Q>¡½g: ImÚ gyú‘Ord, ImÚ ñnm°BboO, ImÚ g§XÿfU H$maH

UNIT 2. 2.1 Deterioration and spoilage of various types of food products: fruits,
vegetables, cereal and cereal products, canned foods, meat, eggs and its
products, fish and other sea foods. Prevention of spoilage of these foods.
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{d{^ÝZ ImÚ CËnmXm| H$m XÿfU: ’$b, gpãO¶m§, AZmO Am¡a AZmO CËnmX, {S>ã~m~§X ImÚ
nXmW©, ‘m§g, A§S>o Am¡a BgHo$ CËnmX, ‘N>br Am¡a AÝ¶ g‘wÐr ImÚ nXmWm] H$m XÿfU& ImÚ
nXmWm] Ho$ Iam~ hmoZo go amoH$Wm‘&

2.2 Food borne infections and food poisonings: introduction, bacterial in-
fections/intoxications with examples- Clostridium, Salmonella, Shi-
gella, Staphylococci, Campylobacter, Escherichia, Bacillus. Mycotoxins
in food, algal toxins. Protozoans, viral and food borne animal parasites.
Prevention of food borne diseases.
ImÚ O{ZV g§H«$‘U Am¡a ImÚ {dfm³VVm: n[aM¶, g§H«$m‘H$ Am¡a {dfm³V àH$mam| Ho$
CXmhaU, OrdmUw-³bmoñQ́>r{S>¶‘, gmë‘moZobm, {eJobm, ñQ>¡{’$bmoH$moH$s, H¡$pånbmo~¡³Q>a, EñMo[a{M¶m,
~¡{gbg& ^moOZ ‘| ‘mBH$moQ>m°p³gZ, e¡dmb {df& àmoQ>moOwAÝg, dm¶ab Am¡a ImÚ O{ZV O§Vw
naOrdr& ImÚ O{ZV amoJm| H$s amoH$Wm‘&

2.3 Principles of food preservation: Control of micro-organisms by asepsis, use
of high temperature- Thermal death time (TDT), F, D, Z values, canning
of foods etc., low temperature, water activity, preservatives, Irradiation.
Preservation and maintenance of industrially important micro-organ-
isms- serial dilution, oil layer, lyophilisation, liquid nitrogen etc.
ImÚ g§ajU Ho$ {gÕm§V: gyú‘Ordm| H$m {Z¶§ÌU, CÀM Vmn‘mZ H$m Cn¶moJ- (TDT), F,
D, Z> ‘mZ, {S>ã~m~§X Am{X, H$‘ Vmn‘mZ, Ob J{V{d{Y, {d{H$aU& Am¡Úmo{JH$ ê$n go
‘hËdnyU© gyú‘Ordm| H$m g§ajU Am¡a aIaImd- gr[a¶b S>mBë`yeZ, {b¶mo{’$bmBOoeZ,
{bŠdrS> ZmBQ´>moOZ Am{X&

Key words/Tags: Food Pathogens, Food Poisoning, Food Preservation
H$s dS²>g©/Q>¡½g: ImÚ amoJOZH$, ImÚ {dfm³VVm, ImÚ g§ajU&

UNIT 3. 3.1 Microorganisms used in fermentation of fruits and Vegetables: Micro-
organisms used in production of pickles, sauerkraut, vinegar, alcoholic
beverages (wine, beer, cider etc.). Mushroom cultivation technique.
’$bm| Am¡a gpãO¶m| Ho$ {H$ÊdZ ‘| à¶w³V gyú‘Ord: AMma, gm°daH«$m°Q>, {gaH$m, AëH$mohmo{bH$
no¶ (dmBZ, ~r¶a, gmBS>a Am{X) Ho$ CËnmXZ ‘| Cn¶moJ {H$E OmZo dmbo gyú‘Ord& ‘eê$‘
H$pëQ>doeZ Q>op³ZH$&

3.2 Microbes used in fermentation of cereals and legumes: techniques and
nutritional values of fermented foods based on rice, wheat, corn, sor-
ghum, soybean etc.
AZmO Am¡a bo½¶yåg Ho$ {H$ÊdZ ‘| à¶w³V gyú‘Ord: Mmdb, Johÿ§, ‘³H$m, Ádma, gmo¶m~rZ
Am{X na AmYm[aV {H$pÊdV ImÚ nXmWm] H$s VH$ZrH$ Am¡a nmofU ‘yë¶&

3.3 Microbes used in fermentation of milk and milk products: Starter
culture, fermented milk products like yoghurt, cheese, fermented milk,
acidophilus milk, Bulgarian milk, cultured milk, whey, Kefir, Kumis,
yakult etc.
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XÿY Am¡a Xþ½Y CËnmXm| Ho$ {H$ÊdZ ‘| à¶w³V gyú‘Ord: ñQ>mQ>©a H$ëMa, {H$pÊdV Xþ½Y CËnmX,
O¡go Xhr, nZra, {H$pÊdV XÿY, E{gS>mo{’$bg {‘ëH$, ~ëJo[a¶Z {‘ëH$, H$ëMS>© {‘ëH$, ‘Q²>R>m,
Ho${’$a, Hw${‘g, ¶mHw$ëQ> Am{X&

Key words/Tags: Alcoholic beverages, Fermentation of cereals, Fermented
milk, Yoghurt.
H$s dS²>g©/Q>¡½g: _mXH$ no`, AZmO H$m {H$UdZ, Xhr CËnmXZ

UNIT 4. 4.1 Introduction to Probiotic foods and Genetically Modified (GM) foods:
Microbes involved in production of various probiotics foods and its
importance. GM foods, its scope and safety issues; production of single-
cell protein, fermented meat and meant products, production of organic
acids by fermentation etc.
àmo~m¶mo{Q>H$ ImÚ nXmWm] H$m n[aM¶, AmZwd§{eH$ ê$n go g§emo{YV ImÚ nXmW©: {d{^ÝZ
àmo~m¶mo{Q>³g ImÚ nXmWm] Ho$ CËnmXZ Am¡a Bg‘| em{‘b gyú‘Ord& AmZwd§{eH$ ê$n go
g§emo{YV (OrE‘) ^moOZ, BgH$m Xm¶am Am¡a gwajm ‘wX²Xo& EH$b-H$mo{eH$m àmoQ>rZ, {H$pÊdV
‘m§g Am¡a ‘m§g CËnmXm| H$m CËnmXZ, {H$ÊdZ Ûmam H$m~©{ZH$ Aåbm| H$m CËnmXZ Am{X&

4.2 Food sanitation and control: Introduction to principles of food sanita-
tion, laws and regulations of food sanitation, quality check methods in
food hygiene and sanitation of dairy, distillery, meat and poultry, fruit
and vegetable processing units.
ImÚ ñdÀN>Vm Am¡a {Z¶§ÌU: ImÚ ñdÀN>Vm Ho$ {gÕm§Vm| H$m n[aM¶, ImÚ ñdÀN>Vm Ho$ H$mZyZ
Am¡a {Z¶‘, ImÚ ñdÀN>Vm ‘| JwUdËVm Om§M Ho$ VarHo$ Am¡a S>o¶ar, {S>pñQ>bar, ‘m§g Am¡a
‘wJu nmbZ, ImÚ Am¡a gãOr àg§ñH$aU BH$mB©¶m| H$s ñdÀN>Vm&

4.3 Food Safety: Indicator organisms, Microbial safety of food, microbio-
logical quality assurance systems in food industry, microbial standards
of foods.
ImÚ gwajm: g§Ho$VH$ Ord, ^moOZ H$s ‘mBH«$mo{~¶b gwajm, ImÚ CÚmoJ ‘| gyú‘Ord
{dkmZr¶ JwUdËVm AmídmgZ àUmbr¶m±, ImÚ nXmWm] Ho$ gyú‘Ord ‘mZH$&

Key words/Tags: Probiotic foods, GM foods, Food sanitation.
H$s dS²>g©/Q>¡½g: àmo~m¶mo{Q>H$ ImÚ nXmW©, OrE‘ ImÚ nXmW©, ImÚ ñdÀN>Vm&

EXPERIMENTS
Exp. 1. Quantification of microbes: sampling and serial dilution; bacterial count in

food products.
gyú‘Ordm| H$m n[a‘mUZ: Z‘yZmH$aU Am¡a H«${‘H$ VZwH$aU, ImÚ CËnmXm| ‘| ~¡³Q>r[a¶b H$mCÝQ>&

Exp. 2. Quantification of bacteria from curd and fermented foods.
Xhr Am¡a {H$pÊdV ImÚ nXmWm] go ~¡ŠQ>r[a¶m H$m n[a‘mUZ&

Exp. 3. Isolation and quantification of yeast and mould from fruits and vegetables.
’$bm| d gpãO¶m| go ¶rñQ> Am¡a ‘moëS> H$m n¥W³H$aU VWm n[a‘mUZ&
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 Exp. 4. Isolation of E. coli from processed meat/chicken.
E. coli H$m àmogoñS> ‘rQ>/{MH$Z go n¥W³H$aU&

Exp. 5. Effect of chemical preservatives on growth of microorganisms in food
products. /ImÚ CËnmXm| ‘| gyú‘Ordm| H$s d¥{Õ na amgm¶{ZH$ n[aajH$m| H$m à^md&

Exp. 6. Demonstration of algal single cell production technique.
e¡dmbr¶ EH$b H$mo{eH$m CËnmXZ VH$ZrH$ H$m àXe©Z&

Exp. 7. Demonstration of techniques of mushroom cultivation.
‘eê$‘ H$pëQ>doeZ H$s VH$ZrH$m| H$m àXe©Z&

Exp. 8. Methods of quantification of glucose uptake in E. coli.
E. coli  ½byH$moµO A§VJ«©hU Ho$ n[a‘mUZ H$s {d{Y¶m§&

Exp. 9. Detection of Salmonellosis (Salmonella) in egg products.
A§S>m CËnmXm| ‘| gmë‘moZobmo{gg (gmë‘moZobm)  H$m nVm bJmZm&

Exp. 10. Analysis of fungal toxins (mycotoxins) from food products.
ImÚ CËnmXm| go ’§$Jb Q>m°pŠgÝg (‘m¶H$moQ>m°pŠgÝg) H$m {díbofU&

Exp. 11. Microbial analysis of cereals and cereals products.
AZmO Am¡a AZmO Ho$ CËnmXm| H$m gyú‘Ordr {díbofU&

Exp. 12. Bacteriological analysis of water by MPN (Most Probable Number) method.
MPN (g~go g§^m{dV g§»¶m) {d{Y Ûmam Ob H$m ~m¶mobm°{OH$b {díbofU&

Exp. 13. Analysis of microbial quality of milk by methylene blue reduction test
(MBRT).
{‘WmBbrZ ãby [aS>ŠeZ Q>oñQ> (MBRT) Ûmam XÿY H$s gyú‘Ordr JwUdËVm H$m {díbofU&

Exp. 14. Demonstrate the effect of heat treatment on keeping the quality of milk.
XÿY H$s JwUdËVm ~ZmE aIZo na Vmn CnMma Ho$ à^md H$m àXe©Z H$aZm&

Exp. 15. Perform the study of the effect of low temperature storage on keeping the
quality of foods. /ImÚ nXmWm] H$s JwUdËVm ~ZmE aIZo na {ZåZ Vmn‘mZ dmbo ^§S>maU Ho$
à^md H$m AÜ¶¶Z {Zînm{XV H$aZm&

Exp. 16. Analysis of spoilage of various perishable food products (bread, meat, fish,
fruits and vegetables etc.). / {d{^ÝZ Iam~ hmoZo dmbo ImÚ CËnmXm| (~«oS>, ‘m§g, ‘N>br,
’$b d gpãO¶m§ Am{X) Ho$ ñnm°BboO H$m {díbofU&

Exp. 17. Demonstration on preparation of any one of the fermented food products.
{H$pÊdV ImÚ CËnmXm| ‘| go {H$gr EH$ H$s V¡¶mar H$m àXe©Z&

Exp. 18. Visit to any food processing industry/dairy/bakery/confectionery/slaugh-
tering house etc. / {H$gr ImÚ àg§ñH$aU CÚmoJ/S>o¶ar/~oH$ar/H$Ý’o$ŠeZar/~yM‹S>ImZo
Am{X H$m Xm¡am&

Exp. 19. Any other experiment may be designed on the basis of theoretical aspects.
H$moB© AÝ¶ à¶moJ g¡Õm§{VH$ nhbwAm| Ho$ AmYma na {S>OmBZ {H$¶m Om gH$Vm h¡&
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