
Sri Sathya Sai College for Women, Bhopal
(An Autonomous Cotlege alliliated to Barkatullah University, Bhopal)

(NAAC Accredited 'A' crade)

SYLLABUS

UG

SESSION- 2023.24

CLASS: B.Sc. I YEAR

ffi .$, ..

\b.\

SUBJECT: Biotechnology



Sri Sathya Sai College for Women, Bhopal
(An Autonomous College Affiliated to Barkatullah Utriversity Bhopal)

Department of Higher Education, Goyt. of M.P.
Under Graduate Syllabus (Annual Pattern)

As recommended by Central Board ofestudiesand approved by the Governor of M. P,

(Session 2023-24)
(NEP-2020)

Class,/6aTr : B.Sc. First Year/ ff.f'r$. caTq s{
Subject/As:ir : Biotechnolory /dq-Mffi
Title of Paper/ lrFFr-J iFr i Microbiology and Immunology/ q$ffif,rq \,tifi+6 clffiflc -
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Paper/yvq, : Second/ Eftq
Max Marks:sfuff,q oi6 I 70 + 30 Fnfuo ftqPff/ Regular Student
Min. Marks : qral eio : 33
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Courue Learning
Course Objective: To create general understanding about microbiology and immunology.

1. The student willbe able to understand microbiology diversity and Nutrition.
2. The students will be able to understand imoune system. Immune responses and vaccination.
3. The students will be able to describe role of immune system in both maintaining health and

contributing to disease.

4. The students will be able to und€rstand immunological techniques
Course Learning Outcome: At the end of the course student will familiar with

1. Microbial diversity and nutrition.
2. Immune system, its properties and types.

3. lmmunoglobulin structure b/pes and functions and can apply the concept ofhypersensitivity and
vaccination for different disease

4. Perlorm various immunological lechniques

Porticuhr,/h{{!r

Unit-l History - Basic conc€pt of Microbiology and culture Media preparation
I . History - Basic concepts of Microbiology- fundamental, History and evolution of

microbiology. Development of microbiology. Application of microbiology in human
welfare. L2 Classification, Ceneral characteristic and structure of Bacteria. Fungi and
Virus€s.

2 Media Preparation - 2.1 methods and types: Culture, Minimal, Selective, differential,
Transport media., 2.2 Synchronous, Batch and Continuous culture.

Keyword:. classification of Microbiology, Media PreDaration
Eorg I qe{vftsi-{r{ or {B€rq {d 3rs!rR"n{ sa zras ffEqr or ftql"f

or gftrm, na orstmsrry - r.r qvffia'ra d tcros Vfilem G rflrs
(sqlrd sqft) {fermq fdf,rr or fuorq. TrTq-odrur n qerrdisfurn d orgnfr.r. r.z
fferg, a*o f ti fterg or o.ftow, 11rqg ae{q \ii s{fl{r

r.r oat SBqr 6r frqrol - 2.1 falird Ts rors riqrrJ. Fdq. Tfirflfi, fr.tfi, cR-€{
ffBq, z.z gsorfuo, tq (r.en) fa {rfld ffkqT

Frtff€ Fff {$//trr qfff irr E ftrwr. qFnnr dquT, oar frfuqr
Unit-lll Microbial Growth and Growth measurementl

l. microbial Growth: l.l definition of growth, Mathematical expression of growth
Growth curve, Generation time, Growth yield, Effect ofnutrients on growth., 1.2 Facto
affecting growth: Nutrient. Temperature, Oxygen, pH, Osmotic presrure.

wu*r *V



2. Growth measurementa 2.1 Mcasurement of Growth (Direct and Indirect methods):
cell number, Cell Mass and cell activity.,2.2 Cell count: Turbidometric method plate
count method, Membrane count method, Dry weight and wet weight method by
measurements of cellular activity

Key rYordr growth and measurement

EOR 2 qflSf-f Etr vq gE sr qrc{ -
r. q:r6ft-o gtr - r r gft 01 qRqqr, Ck d .rffiq 3rFrq'fu, gk +m. vor<< rrr

Ctr sro. Ck q{ frq-tn di 6T !r'qFr, 1.2 Efu ol $nft-d 6{i qrd otr6, rits"r. i qqF

3n'flftq{, ffsq. wr{nq <ttl
z. Etr $ vlrt - 2.1 gt& .r,r qrqr (trder eils 3tqser ftft.fi), o)Rmr risr. dRr6r

?qqTq. oIiE r qfdfrEt, z.z +lRm d.r"nr, effiiffo ftB, d-e org.e frft, Erd
{urqr ftE, gs nwc oih .ftdr qq'r frMl driT drRrffq qidfiMl or qlc{

{n8-E (d rg/trr - gtr qrv<

Unit-[I l. Basic of immunology: 1.1 Concept of Innate and Acquired immunity. Phygoc,,tosis

complement and inflammatory responses., 1.2 Immune cells and organs: Structure, Function
and Properties of immune cells - Stem cell, T-cell, B-cell, NK-cell, Macrophagus,

Neutrophil, Eosinophil, Basophil, mast cell, Dentric cell., L3 Immune organt Bone manow,
Thymus, Lymph Node, SpleeD Lymphatic System.

Key word:- Immunity, Immune cells.

Sfir{ 3 crftHrt {r{ d Tmtre
i. q*rlrd eilr wrftld cftietT 01 orstrRw, o)Rror qerorqft-o , T16 gs sdf,o

ctiikFql\
z. rftter dffi vq erq- qftner otftrftn d risqr, 6rd go Xwr$, ttr dRror,

A-dRmr, ff dRTtnr, r{d fiFror. gqd.*ilJ, gl)Rrd, {dRrd, }stfu-d, qrc
dtRr6r. gh'or dRmr

s. qftre oi,T: eRli qwr. qr{q*{, dgfirrrio, frEr, c6-oria
{r{ft5 fd Td)/tr - cFfifrr, yflfr{qr 6tM

Unit-IV Immunoglobulins aIld Immune response:

1. Immunoglobulins: LI Antigens Characteristics ofan antigen; Foreignness Molecular size,

Chemical composition and Heterogeneity, Antigen Adjuvants, Epitopes, Heptens., 1.2

Antibodies: Structure, Types, Functions and Properties of antibodies Antigenic determinant

on antibodies (lsotypic, Allotypic, Idiotypic) Monoclonal, Polyclonal and Chimeric antibody.

2. Immune response: 2.1 Generation of immune response. Primary and secondary immune

response, generation of Humoral response (Plasma and Memory cell), Generation of cell
mediated irnmune response (sell MHC restriction, T-cell activation, Co-stimulatory signals),
Killillg mechanisms by CTL and NK cells, Introduction to tolerance.

Key wordr Anligens. Antibody

{fd 4
F r.r qft'qc, cftsr d ac{"r, ffiqor, emfto emq, rmqfro 1]€

G fafa$dr, qftqc irelu6. (ffi{T, eRr, 1.2 qftrfr : fr-{qrr, r6R, 6r{ \E xw
citrisrfil qi cF{s{ fiqt{6 (alr9,ffi6, ffio. cMcEg ffi+a, mffir
G dnft6 €-"fi-S

:. yh-cqr of rRBqt v rfi : 2.1 sTsrftfi rq .Ed-{6 cftisr cftfuqr, vrfl-q ns fds{o
cfrfit{r sqr{c (wrwT \rq qfil o)Pror) otRmr qlanerar qft{eir qffrBr-qr +1 sflfu,
(r:+dr Tq\'$ri cfulr. 0 dRror, rlfrqm, rr<-sdqo rid-d), fr.aqd w v{.d 6)RT6r
drir qrr6 tnrSEE. 1:ri8%fir or qftqq

qlRfr€ fd rg,/tq - yftrsi, yltrtff
t\/
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Uni!V Microbirl, Immunological Techniques aud Vaeci atio -
l. nlicrobial Techniqucsl l.l Principal. working and application of instruments - Lamina

airflow, Autoclave, Hot air ovclr.

2. Immunological Techoiques: 2.1 RIA. El,lSA, Wcsrern bloltiDg, priDciples of Precipitation.
Agglutination. ImnrLrnodiffusion, Immunoelectrophoresis

3. Vaccinntiou: 3.1 1.1 Vaccines and vaccillalion: Rubeila, Varicella (Chickenpox), Polio,
Diphthcria, I Icpalitis vaccine.

Key word:- RIA, ELISA, Lanlin$r air flow, Autoclavc, vaccin€
g6r$ s qqq-ffildf, Eqrtdffirfd 14-6 \,it +6r6wr -

1.1 Brkr{uri d ortrqrdr, 3rjcm.r Ts nl-did - d+{y arg rsr6. ci-drAq,.rd rqr oi{{
r.z gqffifuoa d6{io : RIA, ELSTA, i{?.{ .(1mcrr, 3rqe}q!T d fu<ia, vnr<, ffi-rer

rrtm. gq&miRfl{
13 &6r G *oros rnsr, nftQ-dr (E'rA i{6), q}ftrdr, fu'!ftRqr ii@ aqr

{r*R-€ (aff s$//tr - RrA, ELsrA t{-+r erg rqr6, orr#q, +6r

Suggested readings
1. Fundamental of microbiology and immunology, A.K. Banerjee and Nirmalaya Banerjee, New

central book agency, New Delhi
2. Modern concepts of microbiology H.D. Kumar and swati Kumar, Vikas Publishing House Pvt. Ltd.

2"d edition
3. Microbiology M.J. Pelczar, ECS chan and N.P. Krieg. McGraw Hill Book company 1993, 5rt

edition
4. A text book ofmicrobiology R.C. Dubey and D.K. Maheshwari, S. Chand and Compan y Ltd.2004,

I"'€dition
5. Microbiology P.D. Sharma, Rastogi Publication Meerut
6. Ceneral Microbiology Vol. I and Il C.B. Powar and H.F. Dagniwala, Himalaya Publication
7. Microbiology Fundamental and Applications S.S. Purohit, Agrobias 7rh edition
8. Immunology K.R. Joshi, Agrobios 5rr'edition

Schemeof Marksl Suggested Continuous [valuation Methodsl

/3
1.t'J
rN

u

M:t;.imum Nlarksr l{)0
Continuous Conprchcnsive Evalu:rtion 30 mrrks (CCD)r'l'cl.m End Exrm T eorl 70 marks
lnternal Assessment
: Continuous
Comprehensive
Evaluation (CCE):
30 Marks

Thele shall be 4 class tests of l0 marks each, out ofwhich the 3
best scores are to be laken into account,

l0+10+10= 30

External
Ass€ssment: Term
End [xam (Theory)
10
(Time: 03:00 Hrs.

Seclion (A) l0 Marks
(a) Objective qu€stions 5
(b) Very Short Answer type question - 5 (word limit 50 words)
Section (B) 24 Marks:
Short Answers Type Questions I question ilom each unit (word
limit - 250 words) 4 to be anempled out of7 given questions
Section (C) 36 Marks:
Long answer type questions (word limit 500 words) 4 to be
attempted out of7 qiven qu€slions

l0 question 0l marks ench - l0

4 question 06 marks each - 24

4 questions 09 marks €ach - 36

Total 70
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Course Learnins outcomes

Course Objective:-Th€ objective ofthe course is to prepare students competent in subject through
in depth lecture and laboratory practice.

1. The student will able to identify microbes using modem techniques
2. The students will acquire skill and competence in microbiological and immunological laboratory

practice application to microbiological research or clinical methods of immunology. Including
accurately reporting observations and analysis.

Learning Outcome: On completion ofthis course learners will be able to have sufficient scientific
understandiDg of microbiology and immunology.
L Students apply concept Principal and type of st€rilization methods viz performing

microbiological experiments.

2. Students apply the concept and characteristics ofantiseptic disinfected and their mode of action
in day to day life.

3. Students will apply principal, working and application of instruments Laminar airflow,
Autoclave, Hot air oven etc.

Particulrr /fiflq
List of practical

l. To perform Aseptic technique, cleaning olglassware's preparation ofcotton plugging and sterilization.
2. To prepare Bacterial and Fungal media
3. To isolate microbes from Air, Water and Soil
4. To study dilution and plating by Pour plate. Spread Plate methods.
5. To study microorganisms by Staining method - Simple staining. Gram staining endospore staining,

Fungal staining, Negative staining.
To identify bacteria based on staining shape and size
To enumerate microorganism - total and viabl€ count
To study Antibiotic sensitivity ofmicrobes by the use ofantibiotic discs
To isolate and identify pathogenic bacteria from sewage and waste water.
To Determine groMh curve and generation time ofE coli
To identit, ofhuman blood groups
To enumerate total WBC ofthe given blood sample by hemocytometer
To enumerate differential leukocyte ofthe given blood sample
To enumerate total RBC ofthe given blood sample by hemocytometer
To isolate and identify aquatic Fungi from local wat€r body.

6.
7.

8.

9.
i0.
11.

12.
13.
14.
15.
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,-+.r 6rd iff {*-
r. ctfun dsff6, rdxTd{i 01 $Fd, oi.{ wFFT ertr rrtargisn Farimqqy 6 ffi crnr
2. +dftnd (+dTg) * qrrd(6{o) ffEqr iqr r{nr3 q-9. .1f, 3rh F.r,f p qe,rffl o yetir 6*rr I

o. q-- +.. .+€ qe. ED-qf d|{l rr$6{q G dqq o otrrfi .Ffir rs stftiu-c^ftfu dltr qF-ffdi-or 3rE{tr{ 6{n - {IrrrRUr GrftTsr, q 3rft\iqrr, \-dfwR 3rB-{s{,
6{fi 3itf\iq{. TfiT{rff+, 3rfttTq

6. srftiw{ ftE am Sorqsit 6r c'rfiR S{ qfuTrcl ai q(qFr 6i:rr J7 qeTffil +t 'r-+ ov+ - .,3 3th 
"fi{eTq 

rru|qr 
I

8. \ffi86 fu{s d sqq}.r gm il.rqan 01 tmleo riffiddr 6T srr4qr 6ri t, 9F Ed) oi{ oTcRre qa i} ffio itdftqr 6) ro.r orcr 3ln s++1 rrqn 6r+r r

ro. € ffi d fi-+m ro eit{ refqq gqq or ftrrlwr oqcr
1r. qrrq rfr qrei a1 q drr 6t<r t

rz. frfu$-er dl{l fr( :N {.F d -rTl S iEd sid TcEl 6)M (.'qffi) chl rruEr 6{ql I

rs. ft( q! Tfii .i "q) d Dt{6 .qoicrf,d ftd.r'r+l .,EEr 
r

rn. ffiftrs ET<r Rl .C {ff d <t} d W ara rm o}Rror (sTRffi) d qur{r 6r+r Irs qffq rqo ai rlnffq "ra F-6rd t irm.l #r+ crh qrqrfir 
r

Suggested readiIlgs
l. laboratory t€chniques in Modern Biotogy N.Swarup, S.C. pathak, S. Arora Katyani publication New Delhi2. Int€graled N4ethodologies in Biologyi Shashi Shrivastava, p. Banerjee, Arun pr;kashan, Gwalior.3. Experiment in Microbiorogy prant pathorogy and Biotechnology; K.R. Anejaa. New Age lnternational New

Delhi,2007
4, Laboratory Manual of B iotechno logy; p.N. Swamy, Rastogi publication, Meerut5. Practical Microbiology; R.C. Dubey, D.K. Maheshwari, S. Chand & Company, Delhi6. Manual ofexperiments in Biotechnology; Leena Lakhani, Sheeba Khan, Iiailash pustak Sadan Bhopal

Suggested digital platforms web link
l. hltp:/lilplr!ides.Lr0hsc.edu:...ebooks Microbiotogy Immunotogy & Biochemistry

hitpr/bookauthorirv.orq>...N{icrobiololrv e book

Scheme of marks:
suggested ( onltnuou! l'\olution \4elhods
Intcmal Asscssnent Marks External Assessment Marks
CIass lIteraction/Quiz Viva voce on Practical
.Een t ri{l</trs.rH crq]fto dltrd

Practicfll Rccord File
scR{rfi qrdftfi il@i3 rEriir

Ass ign ments iC h artslniod e tZserl ;r aVnura t
Service/Technology DisseminatioD/Report/of
Excursion/ Lab Visits/Survey/tndustrial visit)

Table
work/Experiment

irffrrE?(qiE ,/ qis4l c nI.R I ,lqr-7fr7Eofit
41 rFF / ,rqq (66;rt?) ,,t
e+J/ sder"r/ sqi.ErE lrqq eq Ffu-e)qHft6 Trrr
Total -30 10
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