
''1.\.

I

I

I
*

(An Autonomous Collcge affiliated to Barkatullah University, Bhopal)
(NAAC Accredited,A' cradc)

SYLLABUS

UG

SESSION.2023.24

CLASS: B.Sc. II YEAR

SUBJECT: Microbiology



Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affiliated to Barkatullah Universify Bh-opal)

Dcpartment of Higher Bducation, Gor.t. of M.p.
Under Gradu{te Syllabus (Annual pattern.l

As recommended by Ccntral Board of Studies and approved by the Governor of M. p.

Session /Is,
Class / 6e
Year / q{
Snbject / ftsq
Course Title / qktq'iFq 6t !ftf6

Course Type / gld:EDq 6T *FN
Credit Value/ dBe qlq
Max. Mar,, olEir(q si6

\9et 2022-2023
(Session 2023-24)

(NEP-2020)

2023-24
B.Sc. II Year
Second / Effq
Microbiology
\rIicrobial Physiotogy and Metabolism (paper t,
qe,r$ho orFffi eir q+rqq (tqc -r)
Core cours€ (Major -l) / otr (tct -,
4 Credits
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B.Sc. (Microbiotogy) Course Learning Outcomes (CLO)
On conlpletion of this course, learners will be able to understrnd_. Role of various bionlolecules.
. Structure and metabolism ofCarbohydl?tes.
. Struclure and metabolism ofA,nino acids and proteins.
. \4e.ltanisnt ofenT) rne acliot).
. Struclure and metabolism of lipids.
. Structure, types and roles ofNucleic Acids.

l'!lrticuhr / frfisr
tinil-l l. i tlio-rllolecules: , n Overvie!\,

Key h,o s- biomolecules,carbohydrates, synthesis of carbohydrates, rcspiration, fetmentation.

1.2 Catohydrate: Chamoterc. Classification and structure of Monosaccharides, Disaccha.ides.
Polysaccharides (Storagc polysaccharides and structural polysaccharides).
1.3 Synthesis and Breakdown of Carbohydra tes: Aerobic cnd anaerobic chemolirhot,.ophy with an exampleof each. Phototrophic tnetabolism. Aerobic respiration, anaerobic respimtion and fermentation. Sugar
degladalion pathways i.e. EMp (Embden-Meyefiof-panias), ED (Enrner_Doudorof), pentose phosphate
palhway (PPP), TCn (Tricarboxylic Acid) cycle.
Illectron lmnsport chain (!lTC): Components and comparison ofmitochondrial and bacteriat E-lC.

l.l +q-3r"1 - fr Ji:fufiq
l.;2^llqrdrfg.ll T'r. q?ftsF{Er sh dffil]ss
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orqrqffq{flrr 3nr ft"(r. {d{r ex"r qrffi { cq ff (S{_trrdrs qr+a). { S (t-+<_sr$srfm),trrr {TSr qrf gtffff). A fr \ krq nrgftao erwl irn I Eiirti{ on-"* 2*-, € A S) rro,rs#fuqq & d-qT3 $ e {{* iA (dfl I
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t n il- ll Pro(ein
2.1 Amino acids: Classiflcation, biochemical structure and significance.
2.2 Proteinr Primary, secondary, tertiary and quatemary structules.
Dentdfication;nitrate/ nilrite and nitrate/ antmonia respiration; Fermentative nitrate reduction.
Introduction to biological nitrogen fixation, Ammonja assimilation.
Assinrilatory nitrate reduction, dissimilatory nitrate reduction,
2.1 Enzymes: Structurc of enzyme. Apoenzyme and cofactors, Prosthetic group-TPp, coenzyme-NAD,
metal colhctors. Classillcation of enzynies, Nomenclature, MeclMnism of aclion of enzymes: aclive site,
lransition slale complcx and activation cners/. Lock and key hypothesis and lnduced fit hypothesis, Kn and
allosleric nrechanisn. Eftect ol pll xnd telnperalure on enzyme activi!y. Enzynie inhibition: competitivel
non-cornpctilive.

KeJ) worls- Aninoacids. Ptotein.\. E zymes.
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Unil-lll

2.13r4rlsFlc r,ftor"r, +q tr€tqEo {i{{{r 3l}{ {ad
2.2qldt+ qr?i'ft.F, l_ffq6, Efi-iro o q "rgq q-racr\ r Mnd:rc qliie ,/qE ac ai-{
cr*eZcrqlFqr rflfi; fuofi cr5ie fts.ryrq rdh-fi 11g1|q.r Rq.t6wr 6r qft"s, crdFrqr (fu66yg 

r

cfuffi rgic fts,run. Bfi:Frtrr rrg|c ftsdprr r

z.s.fa-fia' fu{r ol rrtrrcr, \dgdEq 3i-r a)M, dRaiEfi W-a ff ff, of $mr{q vd q g. izd
otS-€{. ffi or qrft6i"r, flq6{.r, ifqi{l d fuqr liEr nhq c{Fd. s6q!r G"IQtr gd cflI
rrfuq"r 6Rt I do \.s d qR'+qcr 3n{ iffiz qR-oscr r d w enq qffio.ia. \-uEq.rfrfits
w ff ga ei-< orwn sI q'qrs I fif,r el{iqr qffr{qtff; ffif{qfi

qietc

Lipids:rnd Vitrnins
3.1 Lipids: Definilion and maior classes ofstonge and structuml lipids. Biosynthesis of lipids and fatry
acids.

3.1.1 Ceneral Structure ollipids. l:ally acids-structure and iunclions. Storage lipjds, structural lipids.
3.1.2 Phosphoglyceridesi Building blocks, gereml sh.Lrcture, funclions and properties.
3.1,3 l;unclions of lipids
3.2 Vitanrins: Concepl and types oI vitamins- water soloble and tht soluble, their structure, biosynthesis and
their role in mekbolism
Ney ttorls- Lipids, FatD)Acids, Vitamins

.ror? 3 w lnqFFr
3.1. ftfus: lr€noT oii{ firq ffi ffi&s o1 qfunsr eir qe a.f r ft&-s 3& $A cfus or dq
firds"r,
:.r.r foBs 61 lTrcrq {is{r. $-A $rc ri{{{r 3i-r od I qstwr ftfus, qirqcrflo faE-s r

3.i.2. qlslFf,s{rfq{: Efu'r dffi, srcrq firrrT, od eih yrr
:.r.s. fifts d 6d
:.2 fimltc ffir ol srsqR"n 3lR roR qrff it gmnri-d oi-{ iR{r n
S+*irds,r oft {qrlaq i o-{d $or I

Unil-lv Nucleic Acids
4.1 Nucleic acids: Physical and chemical prcpenies ofNucleic Acids, Biosynthesis ofnucleotides, structure
and firnclions oI DNA and RNA.
.1.2 Basic concepl ofDUclcic acids protein interaclions.
Key wo s- DNA, RNA, Nucleic Acids-
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.4 .fllqitEl slF
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4 2 flFrffq erq eis fr&r ridritiu fr X6 3mTR"n I

Textbooks, Refernce Books, olher Resources:-

Pawar.C.B. Cell Biology. Himalaya Publishing House 2010
David T. Plummer. An lntroduction to Practical Biochemistry. McCraw Hill Education, 3'd edition, 2017.

Lehninger Principles ofBiochemistry by Nelson DL and Cox MM, W.H. Freeman and Company, 5s 8d.,2008.
Biochemistry by Voer, D. and VoelJ.G., John Wiley and Sons, 3'd Ed., 2004.

Campbell, PN and Smith AD Biochemistry Illuslrated, Published by Churchill Livingstone, 4rr'Edition, 201 L
Satyanamyan and Chakrapani, Biochemistry, Elevier, 5'r' Edition. 2020.

Ganesh MK & Shivashankara AR Laboratory Manual for Practical Biochemistry, JAypee publications,2'd
Edition 2012.

SugSested equivalen! online courses:
. https://nptel.ac.in/coursesl 1 021 | 03 I 1021 0301 5l

Schcnrc of MIrrks:

w yr/

SIggested Contiruous Ev,lluation l\,Iethods:

Mn\in)um Marks: 100

Continuo s Conprehensive Dvnluntion f,o marks (CCE)r Tcrm End Exim Thcory 70 mxrl$
lnternal Assessment
: Continuous

Evaluation (CCE):
30 Marks

There shall be 4 class lests of I0 marks each. oul ofwhich the 3
best scores are to be taken into account.

l0+10+t0: l0

Assessmetri: Ternr
Dnd EraD (Theory)
70
(l'inre : 03:00 Hrs.

Section (A) l0 M$rks
(a) objeclive questions - 5

(b)VeryShortA swerrype question 5 (word limit 50 words)
Se.tion (B) 24 Marks:
Shol1 Answers Type Questions I question fronr each unir (word
limit - 250 words) 4 to be attempted ou! of7 given questions
Seclion (C) 36 Mirks:
Lons answer lype questions (word limit 500 words) 4 to be
altemDted oui of7 siven ouestions

l0 queslion 0l mnrks erch - I0

4 question 06 mark eacl - 24

4 qu€stions 09 nark e8ch - 36
'Idr1 70
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Course Learning Outcomes (CLO)
. tJnderstand the concept of qualitative & quantitative Analysis
. Understand the properties of biomolecule
. Knowledge about Structure of protein, DNA & RNA

Parlicrlar / fA{{!T

/qrflr{6 qoe{"r 
I

5. Sludy ol elttcl nl t",rp"rotu,.. i,tiii conccntration. ."ry,""-""""xr"t,rr.
enzynre aclivily.

Q.ntirativc/ eucnr ir.rriv.. re"ffi
6-sr8igg-fl. 3Iq"I.I- Ed{, rrrur$ ?|$r ,n Fq .l"Tflo 7 rur+* rferrti

4. Qualilalivc/ Quanrirative lests tbr tipids.

4.i Esdftd'

tr
Id

I 5. rqrEq .rftnfu w drqqrn, 1lf,rl.firfrdr, ft-fi nlfdr A \Fr oi-{ 11-Iff argoii d vr.ro or ertaw t

6. lsolatiotr ol DNA.

io,gwcorlerarq l
;.sr.'o. or

i 7. ?-d ar! qrel qil rr6r+f,] fl S C= C afn 3rR Tt q q,q d{E"niil ql 3114qr I

8. Sepamlion of amino acias ty nrper Clronrafurapl1,.
8. tw Ftdr,rfr am sr{Fn 3r{"fi EjT gers{q I

2, qualirarive/ quanritarive tesa lbiliiGiri
2. ct&r d fid yreo Tnareo vteu i

3. Stuay ol-Secondary ai@
3:isd iff {rtrqdr t cI&{ &i-qo ei-q Ett+o srqqrcli 61 3tlTqq r

o Separat ior r of Sugari by pip,eL Ctr omid-grffi
9. qq{ rFtn-ebE1 Ars erdqr or EQrFtq r
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10. Any other practical(s) based on theory papcr.

10. S-difto qrgei d ontrn w erar o}{ rqtrr t

Keyryords: Carbohydrates tests, L@
Stfucture. RNA Structure.

l

Suggestion Books:-

I Ganesh MK & Shivashankara AR, ,,Laboratory 
manual for practical Biochemistry,,, Jaypee publications, 2"d

Edition 2012.
Dubey, R.C. and Maheshwari, D. K., .,Practical Microbiology,,., S.Chand & Company Lrd., New Delhi. (2002).
Gopal Red-dy, M., Reddy, M.N., Saigopal, D.V.R and Mallalah K.V., ..Laborarory E;pedments in Micr;biology",
Hirnalaya Publishing House, Mumbai. (2007).
Aneja, K.R., "Laboratory Manual of Microbiology and Biotechnology,'. 2"d Edition.Meditech Scientific
lnternational. (2018).

Suggested equivalent online courses:
hrtps://notel.ac.in/courses/ | 04/t 05/l 04t 05 | 02/

Schtnre of Mrrks-
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Suggested Continuous Evaluation
and External Assessment seoararelv
lnternal Assessment:
3ridR6 Tiqror

Marks Exlernal Assessment: Mrrks

Class lnleraction/Quiz Viva Voce on Practical

Praclical Record Irile
Assignments (Charts /
Model
Seminar / Rural Service/
Technology Dissemination/
Reporl of Excursion/ Lab
Visits/ Survey/ lndustrial
Visit)

Table rvork / Experiments

linrl i0 70

yrL


