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hoursPaPer/title 
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CIE End Semester

Examination

I-otal

Semester
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Course
code

.SE IN MICROBiAL TECHNIQUES
iAR/CERTIFICAIUL(-,UN

GeneralMicrobiologY I

B. SL. I

25 75 f 
'oo_{

4 60

I MBBlOIT

25 t) 100 2 60

MBBI02P Experiments in tsastc

MicrobiotogY

25 75 i,J0 4 iJC

60

\ | rlsnzot'r AgricLilture and

Environmental

e*pe.itt ertt in Agriculture

and Environmental
25 75 100

MBB2O2P

ICROBIAL'TECHNOLOGYB. S( 2ND YEAR / DIPLOMA IN IV

Basic BiochemistrY and

Microbial PhYsiologY

25 75 r00 4 60
III MBB3OIT

MBB3O2P Experiments in Basic

BiochemistrY and

Microbial PhYsiologY

25

25

75 r00 2 60

75 100 4 60
IV MBB4OIT Molecular BiologY and

Microbial Genetics

MBB4O2P Experiments in Molecular
Biology and Microbial
Genetics

25 75 r00 2 60

B. SC. 3* YEEN I OBCNEN TN SACHELOR OF SCIENCE (IN FACULTY OF LIFE SCIENCE)

MBB5OIT MedicalM icrobiologY 25 75 r00 4 60

MBB5O2T Immunology 25 75 100 4 60

MBBSO3P Experiments in Medical
Microbiology&
Immunology

25 75 r00 2 60

VI M8860IT Food Microbiology 25 75 r00 4 60

MB8602T lndustrial MicrobiologY 25 75 r00 4 60

M88603P Experiments in Food &
Industrial M icrobiology

25 75 r00 2 60

W
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Programme Objectives(POs) 
-^ +Lar the students get exposed to strnns I

r. The programme has b::, q.:rg^*d in such u yuy so that the tl{::: get exposed to struttu 
I

theoretical *a pru"ti"ur u*r.ffi;;;i;"r domains of Microbio'ogl.i.ut,urar. medical and

2. rh" p,og,u;;,'" includes a".uir,.or important microorganisms of "il::.,,;ffi...jiuiologv,

*H:l*'Tffii;dfii,T":ffiru ;xnril?'li;ff'lr?ijfi;;oioev"io, 
sus'lainabre

I a"rrtop*"ni;i;;-* society' ip the students with the laboratory skills in

I l. rt'e pra"ti#d'#;;ll:l:: -i':'":ff* llu"S;lio'"t experiment'' u'-*'ll as to analvze and
3. The practical courses u(LYw vvv^' -- 

ae"sign and conduct expenmeflrS' as wur' 
*i"tJui"r"gy' Students will able to

ilrterPle'r scientifi c data

4. The progra.rn. *irt provide.students with the knowredge and ski* base.thar would enable them

to underrake further itudi., in ,ni.roiiffi and relatei;;;; in *uttiairciolinarv areas that

invorve microbiology, bioche*irtrv, uio,Etn,otogy ;J;;it;ular biolo.gv and help develop

arranse of generic skills that a* r.-,Ji;;inlnr'unJinu #;;;;;itrtip trtiirt amons students

5. The students wi* be exposed ao u *iJ. *nge of careers,rr",l"-urne microbiology' environment'

industry and medical'

DL€l AJ-y

crobial Tech
Certificate Coul -

B.Sc. l"' rruB,r arrrrrrt "H"' knowledge
tain' and aPPlY sP

relevant to microbiologY'

l;l*tg;':,1ffffi#iJ"#Hqq.# '*'," 
ir'""*'iJ bas i s and piaciicat ski I I s or the

ffi.^;ffi; the various scopes on ugti*ttural and
owledge about

Students will gain tut

"n, 
iron*"ntal microb io logy and th"t "gl::!tt - n government and

The certificut" corrsJill enubiE-stIdellts to uffiy fot tect'nical positions in govern

private labs/institutes.

<R



litiout areas's99h,4

Techniques .o{3l_,-orions. analyze

i"i "G,to" "f "1"'t"if11

ilffiaiililI, and biotechnology industries'

ience in

higher education iyi'iltllll'^*Y,;^figl H"l'il"#;;':"*t'hons' and the food' dairy'

, B".h.tor of Science
Specific C)utcomes

eY investigate

abroad variety of contemporarv subjectt :".1*l* I tf,-::,t^*:: ",*:l:#l"T:?f'#;:-1:
f#,:x,J,ffi: i,1;iu;tl:ffi,*", 

"rii.,ou]ur phvsiorogv, rmmunorogv, ce, Biorogv'

Molecular Biology, C!'noi.r, f*rnrnoiogy, und Microbial Ge'etics' as well as becoming aware

of the importanc6 of environmental mic

#:ffiil"ij#* Jr,un"", a"r"loped bf microorganisms. Thev'll learn about the spec

-: - -- ^l:{,l^^+i^- tonhnnlnoies
Role micro999 ptay tn genettc tttuut',':i""" '"""""'"e'--', : trt,r,rt,.r' 

'tor,r,rt.t*.',ur 
,

Students will learn and dwelop good luboratory p'actices in a rnicrobiological laboraton

be able to exprain ,t 
" 

ih.or"iiJur founaatio"ni Ino fr*ticar skiIs of ttie toors and technologies 
]

widely used in this area. Students can gain proficienty in the quantitative skills needed to analyze

biological Problems.
Studentswilllearnaboute*p",i*"ntunarrdtesting,arrd
experimentdesign and execution. Students .un j.r"lop theii critical thinking skills as well as their

abiliry toread una int"rpr"t scientific tit"ratur". via srccessful presentation of experimental

I findinss as well as *orkshops. students can acquire good oral and written communication skills'

id All'ed

I SrU.i""ti leading to Post Graduution u

PSO3

PSO4

PSO5

Gz_i:t'r.- M l-ry d,



56m-ester:First

Ft"J-ffit"t- certificate

*hi".a, Mlcflciniol'ocY

ff ] :::I"::T,T,LTI [: ffi : $: ;i#il' I'T ,i:[ [i 
" 
*, an d c I as s i n c at i o n o r m i crob es

o To understand . r :^, ri.,6rcir\/ in the living world': ;:iJ*nfli:1:ffi11i;i;::::::::"':il:J::iT:iH11",,"", : ,'s and safe,y measures,.

: ;:;:f'-'::T,:[#l]-'"::ffi;[ffi:'i'*''"'r 
methods orcontror ormicroorganisr

- 
;; ioiro*ta while handling microbes'

o To demonstrate and understanding ofbacterial, fungal, cyanobacterial. argal' viral and rickettesial classitlcation'

.rt,uring, reproduction and significance'

o To learn different methods of staining of nricrobes'

oTounderstand,,"",""*gainskillori,otution,culturingandmaintenanceofpureculture.
o ro enabre the students to get surncie- -""yi1r! ::i:::::::,il:#j;J*::: '"struments

: ;:;:il:j::ffi;il";""_"il"'"0",, antibiotics and other chemotherapeutic asents'

lnFO-"tion, history and scope of Microbiology

History, scope, branch";';f *[ilotog! ano."i"ut:::.:.1-'f::::'::lttili::T1lJr:
Xfffi'i?,ol;'#:lii;0, ;;;"rd rJnner, Louis pasteur, Robert Koch, Joseph Lister'

Alexander Fleming, lvanowsky, Waksman' Su.bba Rao' Sambhunath De'

position of microoiganisms in the living world'

5kingdom classification oi Wt lt ut ., a:nd 3 kingdom classification, comparison of the 3

a".ii. of microorganisms-bacteria' archaea' eukarya;

irtioJu"tion to clalsification of bacteria: Bergey's manual'

ffi
Ultrastructureofbacterialcell,cellwall.plasmamembrane,capsule.flagella,nucleoidand
reserve material. Differencei between archae bacterial and eubacterial cell' General

features of Rickettsia, Chlamydia, Mollicutes, Actinomycetes and cynobacteria'

Theviruses
General properties and structure of:

Animal viruses: Influenza, HIV'
Plant viruses: TMV'
bacterial viruses: Lambda Phage and T4 bacteriophage;

General features of Prions and Viroids'

Fungi
GenJral characteristics, classification & reproduction of Saccharomyces, Aspergillus'

Protozoa
General characteristic classification & on of Giardia, Entamoeba

M'rn. fiGing M-arks CIE'09

Min. PassingMarks End Semester Examination: 26

Total M in' P4!!t!g NISIIII!
tvtiiMarks CIE:25

.Marks End Semester Examination:75
Total MaL-lVlerksil9q%): L-T-P:4-0-0

Total No. of Lectures- l utorials-Practical (in hot - ' -- - -- TotalNo. of
Lectu res/

Techniques in MicrobiologY I

Principles of microscopy, construction and application of-

a# M wel



" ' ' ' i;i: B;ishi fi;ia Mi;;o;;opv' Dark field

eompd;aTi*"tcope (monocular and brnocu

Microscopy, Phase Contrast Microscopy' Fluorescence M icroscopy'

Electron MicroscoPY-TEM and SEM

ml;[::"T"il;::':f ':fl 
llppri.*io,,'1;T::::.-i:":,:":'J:l?il[lll;'0""'

i,llXl'ffi,iliJi' ffi il;*i["'"'''"er & Spectrophotometer (Uv-vis)

n of microorganisms

Culture media and its tvpei; Methods for enumerati-o: u,T1"l:::lT':T:T:::il:
;;ffi[;";,#: $':#";,;;;';;;;;.'*J u"ur' prate; rsoration or anaerobic

,nrcr"oorg*i*s; Maintenance and preservation of pure

Biostatistics
Introduction to biostatistics-definition statistical methods, biological measurement, kinds

of biological data; Measure of central tendency - Mean, median, mode, standard

deviation; Collection of data, sampling and sampling design, classification and tabulation'

types of representation, graphic bio diagrams'

under Pressure, autoclave'

Radiation- Ionizing and non-ionizing;

Chemical methods-Alcohols' aldehydes'

metallic oxide.

Strint and staining techniques

Staining techniques, prir.ipr".t,-ptocedures and applications of Simple staining' negative

staining; Differential staining-Gram's staining, acid fast staining, Leishman's staining'

Gierrsa's siaining, Ziehl Neelserr staining;

Structural staining-cell wall, capsule, endospore and flagella staining'

Suggested Readings:- L Alexopoulas C.J. and Mims C.W., Introductory Mycology, New Age lnternational, NewDelhi.

2. Aneja K.R., Experiments in Microbiology, plant pathology, Tissue culture and Mushroom cultivation' New Age

International, New Delhi.

Atlas R.M., Microbiology-Fundamentals and applications, Macmillan Publishing Company, New York.

Benson Harold J., Microbiological Applications, WCB Mcgraw- Hill, NewYork.

Btld il.C. anil Wynne Ivl.J., Introductiou to Algae, Preniice tlall of India Prlvate Limiied, New

Baveja C.P., Text book of microbiology APC 6d'edition.

Dubey R.C.. and Maheshwari D. K., Text book of microbiology, S Chand Publications.

Pelczar M.J., Chan E.C. S and Kreig N.R., Microbiology, Mcgraw- Hill Book Company, New York'

Prescott Lansing M., Harley John P. and Klein Donald A., Microbiology, WCB Mcgraw-Hill, NewYork.

Stanier R.Y., Ingraham J.L., General Microbiology, Prentice Hall of India Private Limited, New Delhi.

).
4.

5.

6.

1.

8.

9.

10.

1# ?d""y

l of microorganisms
Sterilization technique
Definitic,nr of term-". sterilization and disinfection;' 

r L^
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Year:First

Z@

*a*;,.0 "*Fi 
rtu a t E x P e r i me n t

nd safetY measures'

an"r*, and sterilization of glassware a1d 
illnlllti^,.anninr

ff :l':? ;:i;::':'rXffi J;,ffi ;; "i .",* p r, e, wrappi n g or gr assw are, tran srer

of media and lnoculum'

acterial culture'

PDA for fungal culture'

Enumeration of bacteria using spread plate and pour plate techniques'

lsolation ofbacteria by pour plate spread plate and streak plate method'

Semester:First

eourse Title: tffits rn q91ilv!1

-qrg!l?----: M''=,ro*, ci,. 1{-
{ax. Marks End Semester Examination:75

,Iotat Max' I*/lgrk'!i-!99-
w.-eekl'J-f-P$'0-]

""JJ|H;;;.;, 
;;;;rane fi lter' co I orimeter' spectrophotometer'

.-- Stuining of bacteria-

l. Simple staining-methylene blue

2. Gram's staining

3. Acidfast staining

4. Ziehl Neelsen staining

5. Giemsa staining

6. Structural staining-capsule' endospore'

7. Staining offungi using lactophenol and cotton blue'

ilay orp.r***t ttiae and life materials

o Bacteria- Staphylococci, S]rye!t"*!E j'tr

w' inoculation

roop and needre, i""'u"ti' e';,! 
'::^t-li:;"','::::::.'"[#i;,1' 

*""'coronv

frtrf X* "i.-
Lectures/
Hours (60)

t2

t2

t2

dt)/ W

cou.r" outcomes: 
rotion of th€ course will be able to: , ^r r^L -,qnriceq for working in a microbiology laboratory'

Hr.i:,i,H*T;[:il,*']ill,5:"1#i;!il*,:::,'"".::'"oprac'iicesrorworkin

: ;:"I:ffiiii t' *' to"ratory experiments in microbiologv'

o Develop skills for identiffing '''':::':,1Ti:+:F;""ftustrial' 
agricultural and environmental purpose'

: ;:;Hilt"' "'o 'tuin 
to see the microbialcell'

rvrin' eilling ir'riir.s Cis t os

M i n. Passin g M arks E n o Se.ry:tt t-l ::,::"J::l -'.:

Qff*



. Protozoa n'-A*o'bf,iiiln'iu'' T'ypoi^ilo rlasmodium' Entqmoeba

hYstolYtica' ,. t^^^ei
. ft.trninttl s- Fasciola' Taenia solium' Ascaris'

o Fungi-Mz cor, Rnizopus' Penicillium' 
-Aspergillus' 

Alternaria'

o Cyanoba cteria-Chlorella' Spirulina' Nostoc' Anabaena'

ethods

rtalmarks:25.rgMaximumMarks20andaViva-Voce/PracticalClasslnteractionas

YllJ.T"ffi"';;;;;...,"'

5. Lab Virtuallinks-

a

a

'* wd

,= l,;-:^: , ^ - rr,-r^L r rrh p.tirion Pearson education.USA'
SuggestedReadlngs:

l.Microbiology:AlaboratorymanualbyJ'CappucinoandC'T'Welsh'lltr'edition'tl. IvllulvvrvrvbJ' --

2016

2.AnejaK.R.,ExperimentsinMicrobiology,plantpathotogy'TissuecultureandMushroomCultiation'NewAge

3 ll:ffi '$1l 
"XIT:I- ar i D K'' 

: i:' " "-: " : :,':,::' l'--'ilH : 

":#i ilL:,,,*", il" 
"'

4. Stanier Ry, Ingraham JL' wheelis ML uno ou,n,., pR (2005). 6.n.,ut Microbiology' 5'r', editionMcMillan'



Year: First

Core:ComPulsorY

icai lin hours
Total No. of Lectures- t t

week)-: UT-P:+-O-O

Mt"t"*g*itrs and their habitats

Structure and function 
-oi 

"cosyrt"m; 
Terrestrial environment: soil profile and soil

-o.inp hehitntq'
;T:#::J':o,i"Ct""nonment: microflora of fresh water and marine habitats;

Atmosphere:Aeromicrofloraanddispersionofmicrobes;AnimalEnvironment:
Microbes in/ on human body (microbiomes) & animal (Ruminants) body; Extreme

habitats: Extremophiles: Microbes thriving at high & low temperature' pH' High

hydrostatic & osmotic pressures, salinity and low

Nutrient rever; Microbial succession in decomposition of plant organic matter'

Biogeochem icalcYcling
carbon cycle: Microbiat degradation of cellulose, hemicellulase' lignin andchitin;

Nitrogen cycle: Nitrogen fi*ation, ammonification, nitrification, denitrification and

nitrate reduction; Phosphorous cycle: Phosphate lmmobilisation and solubilisation;

Sulphur cycle: Microbes involved in sulphur cycle'

Course'I'itle :

Course Outcomes:

ilJ :ffi.i ir' I i o," p r 

"' 
i o n o r'h'. 

:: T:.: f I I ::"::[ :".;
:"'J:,"::["rJ;,;;' ;,'uriuui'ut' or diverse protection'

,L^*.6lrrac qnr higher plants and animals with the helpof various
. Get ocQUilrrtrsu w 'ru' 

hemselves and with
o Understand how microbes interact among t

T"Tltlt;*ore of the important role microbes play in bio-geochemical cycling of essential elementsoccurnng

*i,t in un ecosystem and its significance'

;*'T:#'il:Tffi ':}:il;;;;.'"":111.1:::":I::1::::T:}l:'J,T[Tffi ;
::i';:fi lliil;#,LTil;ffi ;il;;;":;:1::i:J::il;l""-ff 

,:::iTporu'ian'1s
:::TTilxl;::',,J::*"r",obiarpopurations 

in various naturalhabitats like soil' air' water'

Gain knowledge of the bio-fertilizer and their types'

nnu*--lvtu.t t CIE:25
vr i 

" 
-P 

"-_.-s 
s i, g nn a r ks C I E : o 9

Max.Marks End Semester Examination:75 ,

T'otai Nlax' Marks: 100

Min. Passing Marks End Semester Examination: 26

'total Min' Passing Marks: 35

o

o

a

a

Microbial Interactionst"+"^ri'a 
o"naroism c' ' 'on' amensalism'

i[i.r"u" interactions: Mutuatism, synergism' commensalism' competltl'

parasitism, predation; Microbe-Plant interaction: positive.negative interaction; Microbe-

Animalinteraction:positive-negativeinteraction;Microorganismofrhizosphere,
rhizoplane and phylloplane, mycorrhiza(types

And its aPPlications).

c# d/in
IPbJ"e



Wastemanagement
Solidwastemanagement:Sourceandtypeofsolidwaste'methodofsolidwastedisposal
(composting and sanitarv ["Jot'l' t-iquio waste;;;;;;*: composition and strength

of sewage (BoD & coD)' p':Tu'vl :::, 5]:^l"i"l#l*ond' 
trickring nrter' activated

water potablity ^ f drinking water; Methods to detect potability <

Treatment and satety o

Standard qualitative procedure- *:):::T::"J"t"*tt'' confirmed and completed test

ilil#;- ;;il,*' t"t"*u'une filter technique'

Presence/Absencetestfecalcol 
i form'

Biofertilizer
Definition, Types- Bacterial' Fungal' Phosphate solubilizer' BGA

ffi:;"#'*oa'"'JuPPti'

@1,.o**onpesticides,organic(hydrocarbon,oilspills)and
PrinciPle and degradattc

inorganic matter, biosurfactants'

ir?::ltj,t'fflno o"onn,on; Types of biopesticides; rntegrated pest management

(lPM);Modeofaction;Factorinfluencing;Applications,advantages&disadvantages.

VIII

SuggestedReadings:
f""ffi::lfftrrr., rn*oau"tion ro soir microbiorogy, wirey Eastern limited, New Delhi'

). il-il;ar.'""0 M.MS c.w., Introductory Mvcology' New age international' New Delhi'

---r..--^ ^-,{ ttrl,'chrnnm c

i:. ifi:',:X,;;;i.*" in Microbiorogy, pranr patholosy, rissue curture and Mushroom cultivation'NewAge

lnternational, New Delhi

4. Hurst, c.J., Environmental Microbiology, ASM press, washington D'C'

5.MehrotraA.S.,PlantPathology,TataMcgrawHillPublicationslimited,NewDelhi'
6. pelczxM.J., chan E.C.S and Kreig N.R., Microbiology, Mcgraw-Hill Book company, New York'

T.PrescottLansingM.,HarleyJohnP.andKleinDonaldA.'Microbiology'WCBMcgraw-Hill'NewYork.
8. Salle A.J., Fundamental Principles of Bacteriology' Tata Mcgraw-Hill Publishing company Limited'New

Delhi.
g,StaceyR'H.andEvansH.J.,BiologicalNitrogenFixation,ChapmanandHalllimited,London.

10. Stanier R.Y., tngraham J.L., Generat Microbiology, Prentice Hall of India Private Limited' New Delhi'

11. Subbarao N.S., Soil Microroganisms and Plant Growth, oxford and IBH Publishing company' NewDelhi'

l2.Stewardw.D.P.,NitrogenFixationinPlants,TheAthlonePress'London.

Suggestive digital platforms web links-

a

a

a

a

a

Suggested Continuous Evaluation Methods:
Total marks: 25

one TesuAssignments(hand written or typed 500 -1500 words)/Quizzesi Presentationetc.(as decided by the teacher)carrying

Maximum Marks 20 and a Viva-Voce/Class ytS'raction of 5 marks'

d*1
?,br9



Year:First

6ourse 
.fittet P

fflli,io?JJ::il!'io,nr'o'on of the'":l':-lll:f;li:il:ir,"s 
and good rab practices for working in amicrobiorogv

"'" .--i; understand the instruments' mtcro

laboratory.

fl'J,ilil-u in the raboratory experiments 'l 
*::::1""':-l;

agricultural and environmentalpurpose'

;l;ffi i,iil,;;;''r*L *i''o': "11 :::g 
them tbr

io or"O.. slides and stain to see the microbial cell'

o Isolarion of n.,i"roor@m soilsample at different

temperature (28oc&45o C)

o Isolation ofbacteria and fungi from rhizosphere and rhizoplane'

o Isolation of bacteria & fungi from air environment by exposrrre plate method

o Isolation of Rhizobium sp' From teguminous root nodule'

a

o

O

Study of permanent slide and

o Cladosporium

o HelnithosPorium

o Mucor
o Curvularia
o Alternaria
o Geotrichurn

o Trichoderma

o Rhizopus

life materials

Credits:2 ks CIE:09

M in. Passin g M arks E n d s'i ::t-'^! i1T]11:: I :.'f"
total M in. l4!ll!g-!44l!s:J!

tr4ax traart s CIO:ZS

Max. Marks End Semester Examination:75
Total Max' lVle1ksr lQQ *..ti, L-T-P:0-0-2

Total No. of
Lectures/
Hours (60)

Srgg"tt"O Lab /Virtual ExPeriment

er holding caPacitY'

T" d"t.t.t". BOD of waste water sample'

Bacteriological examination of water by MPN test' presumptive coliform'

confirmed coliform and completed coliform test'

Specimen study of plant pathogens'

l. Black rust of wheat

2. White rust of crucifer

3. Leaf curl oftomato

4. DownY mildew

5. Red rot ofsugarcane

$-rt'a

l6



th"d
Suggesteo Lolrrtrruv"" "'--- 

cal Class lnteraction as

otalmarks: 25 ing Maximum Marks 20 and a viva-Voce/Practt

"J,l5;;;il rests/Record/:l*,y:l1,iiio,],",0, ( ,One Practical ttttt'^""@
decide{brlhe :9!99119

5. VirtualLab Links-

frw



Cou.t"CoO":MBB30lT

Core:ComPulsorY
Mt" P;t,nC Marks CIE:09

Min.Passing Marks End Semester Examination: 26

Total M in' P'SIg-!4a4t'-$"
frtix fvtartrs CIE:25

Max. Marks End Semester Examination:75
Total Max' U!4!i]99

):L-T-P:4-0-0

ovetrt"* rf thfiodynamics and bioenergetics

Basicsofthermodynamics-Firstandsecondlaws,conceptofenthalpy,entropy,free
energychange,standardfreeenergychange'equilibriumconstantandspontaneous
reactiorrs and couPled reactions

Water& CarbohYdrates

Structure and properties of water, Handerson Hasselbalch equation. lonic product of

water, pH and buffers.

Structure & classification of carbohydrates, carbohydrates metabolism: glycolysis'

fermentation,Pentosephosphatepathway(PPP),EntnerDoudoroffpathway,Krebs
Cycle, Electron ftansport chain(ETC)- Chemiosmotic

hypothesis, oxidative phosphorylation and ATP generation' Gluconeogenesis

Proteins

Structure & classification- protein structure: primary, secondary- peptide unit salient

features,chelix,Bsheet,Bturn,tertiaryandquaternary-humanhemoglobinasan
example. Forces involved in protein folding

C**" Learning Outcomes:

'i*itrI:'"::I*:::il:,H:"ffi$irillflr,i,o,noav,amics 
appriedto biorogicarsvstems

teins and nucleic acids

: $lll[:":l:HfTlf;:'ffiil:1"r.":,*nrorates, 
ripids,proteinsand nucreic acids

o will comprehend the basic concepts of.enrv*.-ii".t.mistry includr* "nrr,t 
kinetics' and will becomeaware of

: **Til;u*i:*ru::,TJ::ilJJIS;:li*'""'::-l:::J"l'larchaea 
and microbiar transportsvstems

o will have an in_depth knowledge orpun"*r'oiiult".iur growth, u*ri.i gr"*h curve, calculation ofgeneration

: XTiil:.'###$Iil*11,"iffiT::::fl",::1"11"1".1',i;,,v 
generation anrr conservation<lu ing

. flffi[::t#l1 ffi'r",t,::;Jj;ii:,',:H;it nlassimiration orinorganic nitrogen bv bacteriaand

understand how interactions between micrJ"es and the environment affect cellular physiology'

Lipids &Nucleic acids

silucture att'c classification of lipids' Meiabolisrn of liprirJ5- '{lpha anri l'ret;' o"ii(iaticl: cl'

lipids; Nucleic acids Structures, Double helical structure of DNA. Types of DNA: A' B'

Z. Physio- chemical properties of DNA. RNA types - r RNA, mRNA' t RNA'

ficr



|-- ---V- '-l LnzYmotogy concepts:
apoenzyme, cofactors' prosthetic group' coenzyme' metal

ConcePts of holozYmes'

cofactors.

::::Iil":"Jll.'''Iil; enersv; Lock and kev hvpothesis' induced nt

enzyme kinetics;

, , i fu..rs on grotthffi ::T"J,:il:,:qL,r*::*iim':::'.",T1::l';L'JJx"lBacterial growth curve ano KrrrErrvr-vvr'':-;_.^" 
^-,r ^^.tin,rorrs cultures; Chemostat

growth and synchron"*'*'*' Batch' Fedbatch and continuous cult

and turbiciostat

Suggested Readings:
L Moat A.G., Foster J.w. and Spector M.p. 2002. Miflobial physiologt,4tr'edirion. A Johan wiley and sonsinc''

s. i"'rl;Xil 
t;i;g, 

John L. Tymoczko, Gregory J. Gatto Jr., Lubert Strver.20r 5. Biochemistrv 8th edition' w'

H. Freeman.

6. Suggestive digital platforms web links-

o https://www.cpe.ruteers'edu/courses/current/ltO40l wa'htrnl

. https://www.futurelearn.com/courses/introduction-to-microbiology

publication.
2.KimB.H'andGaddG.M'2008.Bqcterialphysiologlandmetabolism.CambridgeUniversityPress,Cambridge.
3. Gilbert H.F. 2000. Basic concepx in bioc.iehisryl,l student's ,r*,iot guide.\econd Edition' Mc-Graw-Hill
-oir 

i^Xm* +::i["f,*;]:il:,Ui,i"J'x"u:J3l[- Dp zot2. Brock Biotos,, or Mi*oorganiszs. r3'[r'ed'Pearson

ffiandtransport:..lanalc\/qollrce:Nutrientuptake
Microbiar crassincation';;; ;l :::::: 111-::':% llliil;J active transport;

ffi"J;ill;:'.',T:'::i |ulffi# o,d ;;;, r.i*., und se"ond a'v active transport;

Concept of uniport, sympo't' antiport' group translocationl lron uptake

@trogen metabolism 
.

Effect of oxvgen, pH, ";";; pressure' heat sho:l:1:":::il:: Yl:::r:lli#ffiTt::
BIT::*:1:tJ;':#;-i, ;;;;;, r..."", Sart' w ater activitv ; Exnemophiles

"rrit*,", 
in industry; Dissimilatory nitrate reduction'

-uggested Contin uous Eva luation Methods:

lotal marks: 25 ! r- i L-. rL^ r^^^L^-\aa* '

one TesuAssignments (hand written or typed 500 - 1500 words)/Quizzes/ Presentationetc'(as decided by the teacher)carrying

Maximum Uaits ZO and a Viva-Voce/Class intefrri6n of 5 marks.

W?W C-



I ;-:::;;-:;;:;;
Frogr-ammelC!ry.oUltg Yeaf:SgCOnd I JtslllEsrtr't[rrs

Subiect:MICROBIOLOGY
CoOe:MB8302P

Course ()utcomes:

aii"' 
""'nr"'r's 't'irl",Tll;ll!,':lt"Ti}i}.,:,::'l,li;n",, main properties, as weu as conduct chemicar tests todetect

. $HiaT"T":ff:$H"ical knowledge of biochemicar techniques for proteins and will be familiar withthe use of

. lffi:H*1l"Jl::iamentar principles of enzyme biochemistrv, including enzvme kinetics' at the end of

the course.

Willhaveathoroughunderstandingofbac^terialgrowthpatterns,bacterialgrowthcurves,generationtimeandbasic
;;ffi ;;,; ;ui"u Liion,, u"9 

lt 
.' 

l-tl'^: : Ii':,:::#"" 
ment on srowth

6,v"""*-- ----i;robes.
iVill l"utn about the fermentation process ln mlc

Suggested Lab /Virtual Experiment
Total No. of
Lectures/
I i..,urs {60)

Srrgg*sted r*tdings;
l. Daniel M. Bollag, Stuart J. Edelstein, Protein Methods, Volume l, 1991' Wiley.

2. S. K. Sawhney, Randhir Singh,lntroductory Practical Biochemistry, 2000' Narosa'

3. Sambrook J and Russell Dw., Molecular Cloning: A Laboratory Manual. 4th Edition, 2004, Cold Spring

Harbour Laboratory Press.
4. Maloy SR, Cronan Jb and Friefelder D, MicrobialCenetics 2nd EDITION.,2004, Jones and Barlett

Publishers

-i. Larry Snyder. Molecular Genetics of Bacteria: 3rd (third) Edition.

(). Digitallinks
. http://www.mooc.list.comitagimolecular-biolog)'
o http://www.nrooc.list.cornlcourseitnicrobiologr- sa-vloro

o https:i/lipidnanostructuresgroup.weely.ctlt.tl
. http:i/wwrv. nlooc.list.ctlnr/rn icrob ia I

Suggested Continuous lnternal Evaluation (CIE) methods
'otalmarks: 25

One practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class lnteraction as

arks ClE:09

Min. Passing Marks End Sem-este: EY't::liil:1:
'Iotal Min. Passing Marks: 35

Mux-Mutt s CIE:25

Max.Marks End Semester Examination:75
Total Max. naqrsi!-Q9

ffiractical(inhoursTotal No. of Lectures- I
week): L-T-P:0-0-2

n of sioc'l an'j
Use a"d calibration of pH meter and preparatlon

working solutions. Hanjtin! of pipeties and micropipettes and checking their

Qualitative tests

du.uoiiva.".s: Molisch's Test, Fehling's Test, Benedict's Test, Iodine Test)

Aminoacids and Proteins: Ninhydrin test, Biuret test' Lowry test'

Lipids: Solubility Test, Translucent Spot Test, Emulsification Test'

bY anthrone method'

Quantitative estimation of proteins by Lowry's method

Determination of the acid value of a fat

, Urease Production test' IMViC test

li, Effect of carbon and nitrogen on

doleproduction,catalaSetest,oxidasetest'

<a br,? Wdy
the cr:ncerned Ir-,f 5



Programme / Class: DiPloma Year: Second Semester: Fourth

Sub.iect: MICROBIOLOGY
CourseCode:MBB40lT ourse Title: Molecular Biology and Microbial Genetics

Course Outcomes;
At the end of the course, the student will be able to:

o Distinguish in prokaryotic cellular structure and functional components of cells' as well as the dissimilaritiesin genome

and enorganization between prokaryotes arvotes.

o Describe the replication, transmission, and action mechanisms of chromosomal and extrachromosomal genesand

sequences.

o Recognize and distinguish genetic regulatory mechanisms at various levels

o Cain an understanding of how internal and external signals regulate gene expression, influence rlicrobialdiversity'

and shape microbial communities and their environments'

o Describe the processes that lead to mutations and other genetic changes.

Overview of the genome organization-
DliA irurd R).lA as genetic material, DNA dtluhle hclix structure salieitt

of DNA.
RN A Structure. Denaturation and renaturation, cotcurves'

DNA topology: linking number, topoisomerases.

features, ty'pres

DNA ization in

Translation in prokaryotes and eukaryotes

Ribosome structure, t RNA structure and processing, Mechanisms of translation in both

prokaryotes and eukaryotes, Genetic code, Wobble hypothesis, Fidelitv

Of translation

Min. Passing Marks CIE:09

Min. Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

Max. Marks CIE:25
Max. Marks End Semester Examination:75

Total Max. Marks: 100

Total No. of Lectures-Tutorials-Practical(in hours week):L-T-P:4-0-0

DNA Replication in Prokaryotes and Eukaryotes-

Bidirectional and unidirectional replication, semi-conservative and semi-discontinuous

replication. Mechanism of DNA replication, Replication of chromosome ends.

Transcription in Prokaryotes and Eukaryotes

Concept of transcription unit.

General transcription process in prokaryotes and eukaryotes;

Post-Transcriptional modification in eukaryotes.

Regulation ofgene expression in prokaryotes and eukaryotes

Overview of regulation of gene expression, Regulation of gene expression by DNA

methylation, histone acetylation and histone methylation mechanisms; Transcription

control mechanisms, Inducible Operon System, Repressible

Operon System, Translation control mechanisms.

Plasmids in prokaryotes and eukaryotes
Plasmid repLication and partitioning, host range, plasmid incompatibility, plasmid

amplification, regulation of plasmid copy number. curing of plasmids.Typesof plasmids.

(-rodilc./. Core:CompulsorY

Unit Topics Total No.

ofLectu res/Hou rs
(60)

l

II 6

lll 8

IV 8

v l0

VI

/t ,/

6

tuft, r



VII Bacterial gene exchange processes-

Mechanisms of Genetic Exchange, Horizontal gene transfer, Transformation;

Conjugation;Transduction,Comp lementation.

8

VIII Mutations, mutagenesis and repair
Types of mutations, Physical and chemical mutagens. Loss and gain of function mutants.

Reversion and suppression, Uses of mutations. Ames Test, DNA repair mechanism

8

ested Readings:
Watson, J. et. Al. 2004. Molecular Biology of the Gene,Sth Edition, CSHL Press, New York.
Conn, E., & Stumpf, P.2o09.Outlines of Biochemistry,5Th Ed. Wiley India Pvt. Limited.

l.
2.

3.
4.

5.

6.

1.

'l' A Brown.200l. Essential Molecular Biology. Oxforci University Press, USA

Brock, T.D. 1990. The Emergence of BacterialGenetics, Cold Spring Harbor Lab Press.

Ptashne, M.2002. Genes and Signals, Cold Spring Harbor Laboratory Press.

Miller, J.R. 1992. A Short Course in Bacterial Genetics: Lab Manual, Cold Spring Harbor Laboratory Press

Suggestive digital platforms web links-
o httns://www.classcentral.corn/taVm icrobio lo-ey

o http://www.mooc.list.com/tadmolecular-biolog)'
o http://www. mooc. list.com/course/m icrobio logv. say loro
o https://lipidnanostructuresgroup.weely.com
r http://www.mooc.list.com/microbial
o https://open.umn.edu/opentextbooks/textbooks/biochern istry-free-fbr-all-ahern

Affi fl
Suggested Continuous Evaluation Methods:

One Test/Assignments (hand written or typed 500 - 1500 words)/Quizzes/ Presentationetc.(as decided by the teacher)carrying
Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks.

/gt



Programme/Class: DiPloma Year:Second Semester: Fourth

Subject:MICROBIOLOGY
CourseCode: MBB402P Crrrrs" Titt", Eiperiment in Molecular Biology and Microbial Genetics

Course Outcomes:
The student at the completion of the course be able to:

. Understand the fundamentals of molecular biology and genetic research.

. Use some basic equipment in a molecular biology laboratory'

. Extract genomic DNA from microbes using molecular biology techniques

. Measure DNA and verifu purity using UV spectrometer and electrophoresis'

. Understand the basic principle of plasmid isolation and their conformations using electrophoresis.

. Understandthe mutagenic effect of chemical and physical agents and perforrn test to identify mutageniceffect of

chemicals

Credits:2 Core:Co
Max.Marks CIE:25

Max.Marks End Semester Examination:75
Total Max. Marks: 100

Min.PassingMarks CI E:09

Min.Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

S.No. Suggested Lab /Virtual Experiment Total No. of
Lectu res/Hours
(60)

I tsolation of genomic DNA from E. coli and analysis by agarose gel

electrophoresis.

8

2 Estimation of DNA using diphenylamine reagent. 8

3 Rasolution of proteins by polyacrylamide gel electrophoresis(SDS-PACE)and

visualization using coomassie dye.

l0

4 neplica ptating method: Preparation of master and replica plates. lsolation of
Histidine auxotrophs

r0

5 Isolation of plasmid DlrlA from E col/. Study the different confornra.tions of 8

Plasmid DNA throu gel electrophoresis

6 Study of the effect of chemical (nitrous acid) and physical (UV) mutagens on

Bacterial cells.

8

7 Demonstration of Ames test. 8

Suggested readings:
l. Michael Wink, An Introduction to Molecular Biotechnology (2nd),2012. ISBN: 9783527326372, TXWiley-

Blackwell.
2. Seidman & Moore, Basic Laboratory Methods for Biotechnology: Textbook & Laboratory Reference,2"d

edition. 2009. Prentice Hall. ISBN: 0321 570146.

3. Sambrook J and Russell DW., Molecular Cloning: A Laboratory Manual. 4th Edition,2004, Cold SpringHarbour

Laboratory press.

4. Digital links:
o httns://www.sciencedirect.conr/topics/phannacolog)'-toxicolog)gnd-phanrace cc'alncsl test

o https://www.ncbi.nlm.nih.gov/pmc/articles/PMC48463321

Suggested Continuous Internal Evaluation(CI E)methods
otalmarks: 25

One practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class lnteraction as deci

the concerned teacher/HOD) of 5 marks.

fiY



Programme/ Class: Degree Year:'f hird Sernester: Fifth

Subject: MicrobiologY

CourseCode:MBB50l T Course Title: Medical Microbiology

Course outcomes:
Upon completion the students will learn:

o The historical development of medical microbiology
o The importance of microorganisms in life.
o The microorganisms associated with various infectious diseases.

o The treatment strategies followed for the infectious diseases'

o Antibioticresistance
. Processes of sample collection and processing

Credits:4 a*"ar-rrt*
Max .Marks CIE:25 Min. Passing Marks CIE:09

Mirr Passino Marks Enr! Sernester Examiuation: 26It4ax.Ilarks End Sernester F,xnmination :75

Total Max. Marks: 100

irr.Passing
Total Min. Marks: 35

Viral diseases

Diseases caused by certain viruses Human Immunodeficiency Virus, Hepatitis Virus,

Influenza virus, Herpes virus

Diseases caused by protozoa Giardia sp., Plasmodium sp., Leshmaniu sp',and

Entamoeba sp.

Antibiotic resistance, Sample collection and processing

Drug resistance, Mechanism of antibiotic resistance, Antibiotic susceptibility assay.

Collection and transport of appropriate clinical sample specimen for clinical diagnostics

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Total No. of
Lectures/ Hou
(60)

History of Medical MicrobiologY

Contribution of pioneers in the field of Medical Microbiology, Normal Microflora of

human body: skin, mouth, alimentary canal and gintourinary tract

Bacterial diseases

Diseases caused by certain bacterial pathogens Staphylococcus oureus, Streptococcus

pneumoniae, Mycobacterium tuberculos is, Sal monella typhi, V ibr io cholera

Pathogenic fungal disease I

Dermatophytes - Trichophyton, Microsporum

Filamentous fungi causing subcutaneous infection by Mucor, Rhizopus and

Pathogenic fungal disease II
Systemic mycoses caused by Blastomyces, Histoplasma and Yeast like fungi:

Cqndida and Cryptococci

Antibiotics and Chemotherapeutics
Historical development of chemotherapeutic and antibiotic substances, Major

Antimicrobial agents, Mode of action of chemotherapeutic and antibiotic substances.

VIII

%u fi-E



Suggested Readings:
I . Annadurai, A. A textbook of Immunology and lmmunotechnology. S. Chnd

2. Ananthanarayanan R and Panicker C K. Textbook of Microbiology. Orient Longman.

3. Baveja, CP. Text book of Microbiology. Arya publications.
.1. ir,*n S. Rosenthal, Piitricli P.. I\lurray, and Michael A. Ptallsr" t{edir;a! lvlicrohitrlcg;i 7tr'E,,iitil'rt, Elr;:r'icr

5. Karen C.Carroll, Geo.Brooks, Stephen Morse, and Janet Butel. Jawetz, Melinck, &Adelberg's Medical
Microbiology, Lang

6. Suggestive digital platforrns web links-
httrrs://www.futurelearn.cornicoursesibasic-concepts-in-rnicrobiolosr'-and-clinical-Dharntacolosv-of: arrtinricrobials

https://vlab.amrita.edu/?sub:3&rch-73
https ://www. mooc-l ist. co/tags/patholo g-v

https://on line.creiehton.ed/prograrn/nredical-rn icrobioog-v-and-intrn unolog-v-rns

v,/ w c,
One TesUAssignments (hand written or typed 500 - l 500 words)/Quizzes/ Presentation etc. (as decided by the

teacher) carrying Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks.



Programme/ Class: Degree Year:Third
Semester: Fifth

Subject: MicrobiologY

CourseCode:MBB502T Course Title: ImmunologY

rse outcomes:
I Ipor rorni:letiin the stitdents will lear:t

o The historical development of immunology

o The components of immune system, lmmune responses, features of antigen and antibody,hypersensitivity

responses
. Applications of antibody in diagnosis and therapy, and antigen-antibody reactions.

Over view of ImmunologY

History of immunology, Physical and physiological barriers, Irtnatc arrd

immunity, Organs and Cells of Immune system.

Ac.quiled

Immunoglobulins and MHC and their role

Classes of immunoglobulin, structure and function, Major

Types, Antigen Presentation through MHC class I and class

Histocompatibi lity ComPlex:

II molecules

Core:CompulsorY

Min.Passing Marks CIE:09

Min.Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

Max. Marks CIE:25
Max.Marks End Semester Examination:75

Total Max. Marks: t00

TotalNo.ofu ectures-Tutorials-Practical(inhoursperweek): L-T-P:4-0-0

ComplementSYstem

Complement System Proteins, Complement System

Lectin Pathway

Activation by Classical, Alternate and

lmmunity
Humoral and Cell Mediated lmmunity, Active And Passive Immunity

Antigen & lmmunogens
Antigen characteristics, Types of Antigens. Adjuvants, Immunogenicity and

Cytokines,

Antigenicity,

vl
Arilil;iti"iiv- 

*--

Types of Hypersensitivity. Mechanism of hypersensitivities withexarnples
5

VII
ImmuneResponse

Antibody dependent Cell mediated Cytotoxicity, Phagocytosis, Inflammation and

lnflammatory response mechanism.

6

VIII
Applications of antibody in diagnosis and therapy; Invitro serological testmethods:

Antigen-Antibody Reactions: Agglutination and immune diffusion; ELIsA and RIA.

,'t ,/

l0

q rM d,

Unit Topics

'l otalNo.ol
Lecture
s/Hours

!

II

1

8

III 8

lv 7



Suggested Readings:
l. Kindt, Goldsby and Osborne. Kuby's Immunology. WH Freeman& Company,

2. Roitt l,Brostoff, J and Male D.lmmunology, 6th edition, 2001, Mosby, London'

3. Ramesh SR, Immunology. Mc Graw Hill Publications.

4. Madhavee LP, A Textbook of Immunology, S Chand Publisher.

5. Reddy R, Textbook of Immunology,3rd edition, AITBS Publisher.

6. Digital links

o https:i/www.rncgi ll.calnricroinrmiundergraduate-progranls/courses

r h ttps:li oline.creighton.edur prograrni nrcti ioal-rir rclob io log-v-ar rd- irr rr.ir u no iiig:r'-rris

e+- Jrid-/rrw
Suggested Continuous Evaluation Methods:

One TesVAssignments (hand written or typed 500 - 1500 words)/Quizzes/ Presentation etc.(as decided by the teacher)

carrying Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks'

(



Program me/Class: Degree Year:Third Semester: Fifth

Subject: Microbiology

CourseCode: MBB503P
Course Title: Experiments
Immunology

in Medical Microbiology &

Course outcomes:
Upon completion of the practical course in medical microbiology and immunology the students will learn about

o The preparation of culture media, microorganisms associated with human body, characterization of microorganism
associated with disease.

o Antigen- antibody interaction
o Leaming of the application of antibodies for diagnostic purposes, antibiotic sensitivity test and resistance transfer.

Credits:2 Core:Compulsory

Max.Marks CIE:25
Max.Marks End Semester Examination:75

Total Max. Marks: 100

Min. Passing Marks CIE:09
Min.Passing Marks End Semester Examination: 26

Total Min. Passinq Marks: 35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

S.No. Suggested Lab /Virtual Experiment
TotalNo.of
Lectures/H
ou rs(60)

I
Preparation of blood agar, chocolate agar, and other media required for medically

Important microorganisms 6

1 Isolation and characterization of skin normal microflora 6

3 Isolation of bacteria from teeth crevices
6

4 Demonstration of o and B haemolysis on blood agar medium. 8

5
.r*trrtl-, p*gr"r.y t.tt,

Widal, VDRL, ELISA t2

6 Demonstration of pathogenic fungi in mycoses lesion 8

7 Antibiotic sensitivity test and MIC determination
6

8
Demonstration of antibiotic resistance transfer from resistant to sensitive

microorganism
8

Suggested Readings:
l. Hudson L, and Hay FC, Practical Immunology, 3rd edition, Wiley.
2. Noel R. Rose, Herman Friedman, John L. Fahey., Manualof Clinical Laboratory Immunology,3rd edition,ASM.

Ed.3; 1986.

3. Talwar GP and Gupta SK, A Handbook of Practical and Clinical lmmunology, Vol.l-ll; CBS Publishers and
Distributors. Delhi

4. Aneja KR, Experiments in Microbiology, Plant Pathology and Biotechnology, Ist edition, New Age
lnternational Publisher

5. Randhawa VS, Practicals and Viva in Medical Microbiolosv. Harcourt India Pvt. Ltd.crobiologr
6. Digital Links

o http://www.vlab.co.in
o http://www.vlab.iitb.ac.in
o http://www.onlinelabs.in
o http://www.vlab.amrita.edu

://asm les/2020 I december/virtual -resources-to-teach-m
Suggested Continuous lnternal Evaluation (CIE) methods

'otalmarks: 25
One Practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class Interaction as

decided by the concerned teacher/HOD) of 5 marks.

W
a



Programme/Class: Degree Year:Third Semester: Sixth

Subject:Microbiology

CourseCode:MB860IT Course Title: Food Microbiology

Course outcomes:
. Upon completion the students wilt learn about the role of Microorganism in food Microbiology.
o Learn the symptoms of deteriorated food.
o Assimilate knowledge about Microbial Examination of food.
o Leam about food preservation techniques.
o Will get sufficient knowledge regarding analysis of milk.
o Will be able to monitor food quality.

Credits:4 Core: Compulsory

Ivlax. Marks CIE:25
Max. Marks End Semester Examination:75

Total Max. Marks: 100

iviin. Passing |vlalis CIE:09
Min. Passing Marks End Semester Examination: 26

Total Min. Passins Marks: 35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Unit Topics
TotalNo.ofLectu
res/Hours(60)

I

Introduction to food & nutrition.

History, Development and Scope of food microbiology; Concept of fbod and nutrients;

Physiochemical properties of food; lmportance and types of
Microorganisms in food (bacteria, mold and yeast);Food as a substrate for

microorganism-lntrinsic and extrinsic factors that affect growth and survival of
Microbes in food, natural flora and source of contamination of foods in general.

II
Microbial spoilage of various foods

Principal; Spoilage of vegetables, fruits, meats, eggs, milk and butter, bread, canned 6

III
Microbial examination of food

DMC, viable count, examination of fecal coliforms. Food quality monitoring, Biosensors

and lmmunoassays.

6

IV

Food Preservation
Basic Principles, Methods (heating, freezing, dehydration, chemical

preservatives, radiation). Modern technologies in food preservation, Packaging

material.

8

v

Fermented foods:

Fermented dairy products (cheese, butter, yoghurt. Kefir).

Other Fermented foods- Soya sauce, Saurkraut, Dosa.

Probiotics: health benefits, types of rnicroorganisms used, probiotic tbods available in

market.

8

Food borne diseases (Causative agents, foods involved, symptoms and preventive
measures)

Food intoxication-

Mycotoxins; Food

Sheigel los is, L ister ia.

Staphylococcus aureus, Clostridium
infections- E.coli, Salmonellosis,

botulinumand
Bacilluscereus,

wd
tl



VII

Microorganisms and milk
physical and chemical properties of milk; Milk as a substrate for microorganisms:

Microbiological analysis of milk-Rapid Platform test, standard plate count, MBRT test,

alkaline phosphatase enzyme test, DMC; Method of preservation of milk and milk product,

pasteurization, sterilization and dehydration.

VIII
Food sanitization and control

HACCp, Indices of food sanitary quality and sanitisers; Microbiological quality standard

of food.

8

Suggested Readings:
l. Adams & Moss, Food Microbiology, Published by Royal Society of Chemistry, Cambridge, U.K.

2. R.S. Mehrotra - Plant Pathology, Tata Mc-Graw Hill
3. Frazier & Westhoff., Food Microbiology Tata Mc-Graw Hill (2014)

4. Varnam A.H. & Evans M G - Food borne pathogens. Wolfe Publishing House, London

5. B.D. Singh (2015) Biotechnology, Kalyani Publisher

6. prajapati (z11l)Fundamentals of Dairy microbiology, lndian Council of Agricultural Research' NewDelhi

7. Andrew Proctor (201l) Alternatives to conventional food processing. RSC Publisher

8. A.;un K.. Bhunia & Bibek Ray, Funcanl.nlsl f'crod f"'licrobiology, 5th Ec., cRC Prr:ss

Suggestive digital platforms web links -
o Doyle. Michael P, Conzalez-francisco Diez, Food Microbiology: Fundanrentals and frontiers, 5'l'edition,

HillColin, available on Wiley online Library.
o http://www.vlab.co.in
o http://www.vlab.amrita.edu
o http://asm.ors/afticles/2020/decenrber/virtual-resourccs-to-teach-rn icroio loB,r'-tcchn iq ues

W

SuggestedContinuousEvaluation Methods:
Totalmarks: 25

One TesVAssignments(hand written or typed 500 - 1500 words)/Quizzes/ Presentationetc.(as decided by the teacher)carrying

Maximum Marks 20 and a Viva-Voce/Class interaction of 5 marks.



Semester: Sixth
Programme/Class: Bachelor of Science

Course outcomes :

o Devetop understanding about IPR in industry

o Understand role of microorganism in industry

o Know about processing & selection of best microbial strains for the industry

o Gain fundamental knowledge of fermentation process

o Gain knowledge about production of various pharmaceutical products or industrially important product

Core:CompulsorY

Min. Passing Marks CIE:09

Min.Passing Marks End Semester Examination: 26

Total Min. Passing MqEl!
Max. Marks CIE:25

Max. Marks End Semester Examination:75
Total Max. Marks: 100

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

gi' ImPortant characteristics of

microbes used in tndustrial Microbiology, Isolation techniques. Concept & examples of

microorganisms classified as Cenerally Regarded as Safe (GRAS)'

ana their products, Screening, Strain

development strategies, Immobilization methods.

Fermentation: Media, Raw material, Antifoaming agents, Buffers. Equipments, Fermenter

design. Types of fermentation-Single, Batch, Continuous'

e,beer,whiskey),organicacid(Citricacid)
Antibiotic (Penicillin)

ffizyme(Amylase),Aminoacid(Glutamicacid),Hormones
(lnsulin), Vaccine (Hepatitis B).

of Biofertilizers & Biopesticides'

Biotransformation of steroids.

Co,lrse Ctde: M8B602T

Unit

Course Title : Industrial Microbiologl

Total No. of
Lectures/H

9!ri-(6-0! -

Introduction, advantages & Iimitations. Patents and intellectual propertyrights.

-

Down-stream process,ngGeps: Detection and assay of the product, Recovery (inter

cellular and exira cellular product). Purification (solvent extraction & chromatography)

K t)/. qy d,

Histo.y & Mritidiilipiffiry ;"til. ;f irdrst.rl *id;bio6gt.-A typili Bioilo&ss



Suggested Readings:
l. Industrial Microbiology (2000) by AH Patel, Macmillan Publishers lndia

2. Biology of Industrial microorganism ( I 98 I ) by Arnold L. Domain, Bejamin/ cummings Pub' Co'

3. Industrial Microbiology by Prescott & Dunns, AVI Publishing company lnc.

4. Industrial Microbiology by Casida LE, New age International (P) Ltd.

Suggestive digital platforms web links

Suggested Continuous Evaluation lVlethods:
Total marks: 25

One Test/Assignments (hand written or typed 500 -1500 words)/Quizzes/ Presentationetc.(as decided by the teacher) carry

Maximum Marks 20 and a Viva-Voce/Class jn(eraction of 5 marks.

i " itti;:r'iii-rodhaccp.contifboclsafetvrriicroiortlincildex'iltrnl
o http://www.cpe.rut-gers.ed/courses/currenL/l ft)40 I wa. htm I

et*ry M



Program me/Class: Degree Year:Third Semester:Sixth

Subject: Microbiology

Course Code: MBB603P Course Title: Experiments in Food & Industrial Microbiology

Course outcomes:
o Understand the instruments, techniques & Lab discipline
o Develop skill for identifuing microbes used in industry

. Upon completion student will learn about the process of fermentation & design of bioreactors, a majorpart of
pharrnacet:tica! inCustry

o Will learn about the culture of microorganisms used in Food & lndustrial microbiology.

Credits:2 Core:Compulsory

Max. Marks CIE:25
Max. Marks End Semester Examination;75

TotalMax. Marks: 100

Min. Passing Marks CIE:09
Min.Passing Marks End Semester Examination: 26

Total Min. Passing Marks: 35

Total No. of Lectures-Tutorials-Practical (in hours per week): L-T-P: 0-0-2

S.No. Suggested Lab /Virtual Experiment
TotalNo.ofLectu
res/Hou rs(60)

I Study ofBioreactor & its essential parts 4

,, Necessity & procedure of writing SOPs for instruments used in large scale
production 6

3 Isolation and microscopic observation of industrially important microorganism 8

4 -l.'gb"liqued,c!gry9t-eg?$!9-!-9[r!9r-oelsellqsss-e-qtllery-idl$tv- I - q-

5 I lsolation and characterization of Yeast used in S!!9ry4p!!]9 8

6 Isolation & identification of important microorganism of food microbiology 8

7 Bacteriological analysis of food products 8

8 Determination of the quality of milk by MBRT 2

9 Bacterial examination of milk-Alcohol test 4

l0 Preservation methods 4

Suggested Readings:
l. Aneja, K.R. 1993. Experiments in Microbiology, Pathology and Tissue Culture, Vishwa Prakashan, NewDelhi.

2. Dubey, R.C. and Maheshwari. D.K.2012. Practical Microbiology, S.Chand & Company, Pvt. Ltd., NewDelhi.

Pandey. B.P.2014 Modern PracticalBotany, (Vol-l) S. Chand and Company Pvt. Ltd., New Delhi.

3. W.F. Harrigan, Laboratory methods in Microbiology, Publisher - Elsevier

4. Lynne Mc Landsborough, Food Microbiology Laboratory, CRC Press

5. Brain McNeil & Harvey (2008), Practical Fermentation Technology, John Wiley & Sons Ltd.

a. http:i/www.vlab.co.in
b. http://www.vlab. iitb.ac. in

c. http://www.onlinelabs. in

d. http://www.vlab.anrrita.edu

s. http:/iasnr.org/articles/2020idecember/virtual-resources-to-teach-rnicroiolos)'-techniques

f. http ://foodhaccp. conr/foodsafetynr i c ro/on I i ne i ndex. htnr I

It040lwa.htnrl
ted Continuous Internal Evaluation (CIE) methods

otal marks: 25

One Practical Tests/Record/Chart/Model carrying Maximum Marks 20 and a Viva-Voce/Practical Class Interaction as

of 5 marks.

W*q-k
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