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ACADEMIC ORGANIZER - 20I5-16

B.SC. I YEAR SYLLABUS (2015_t6)

SUBJECT -MICROBIOLOGY (TOTAL HRS OF TEACHING-60@ 4hrs/rveek)

I SEMESTER

(INTRODUCTOItY MICROBIOLOGy- paper I)

llrrnth \Yeek Uni
t

D€taiYtopic No. ol
classcs

Total

I History of microbiology

Jull I Meaning, Definitio n and Scope of Microbiology l I

I Ii istory ofMicrobiology An overview till-
centDrv

2

1,2,3 Conlributi ons ofAntony Von Leeuwenhoelq
Edward Jenner, Louis Pasteur,Robert Koch,
Iwanowsky, Beijerinck, Winogradsky, Selman
Walksman. Paul thrlich, anJ Alexcnd(r
Fleming.

9

.1 Branches of Microbiology and Applications of
Microbiology

t5

1I Microscopy and l,rokaryotic Ccll

4,5,6 4,5,

6

Principles of Microscopy. Bright field. Dark
field, Phase-conlrast. Fluorescent and Electron
microscopy (SEM and-f[M). MicronrctN -
Units of microscopic measuremcnts.

6 21

6,',] 6 7 Types ofstains and P nciples ofstaining -
Simple stain, Difl'crential stain, Negative stain,
Structural stains - Spore, Capsule, Flagella and
Storage granules.

I

Q

25

,1 -/ Motility in Bacteria. Hanging-drop nrcthod 1 26

Microbinl Stcriliz:ltion Techniques

.r" 
1,

7.8 1 8 Sterilization and Disinfection techniquos
Principles and methods of Sterilization.

8 8 Phys ical methods - Autoclave, Hot-air oven, i6

Hrad of the Depaltment
Departrncnt of Microbiology

th.r.liy. Vidy. 8h.v.n'r Vlvetanrnd. Colleg.
Sainikpuri, Secundelabad. 500 094.

l

Jul/Aug

t2

III



Laminar air flow, Filter ste lization.

PressLrre cooker , Tyndallization

9 Radiation methods UV raYs. ganlma lavs
Ultra \,Imethods,

't9

Y locr

9,10,1

1

and Hypochlorites. phenol coefficient

Chcnr al methods U ofAlcolrols,
dclrA] Fumiydes, Phenolgants, Halos. gens,

6 45

IV nractcrs ofyirusesGencral ch

l.
I

I 2-

Maintenalce and ICTV Classification of
Viruses- Plant, Animal and Bacteriophage.

General characteristic s, Cultivation. 8 5i

1l Structure of TMV
5.1

13 Structure OfIIIV
1 55

1i Structure ofTi bacteriophage
56

F-[o! l,l Structure and mul riplication of larnbda
bacteriophage

I 60

Head of the Department
Deparlment ol MicrobiologY

Bhurliyr Vldya Bhrvin . vlveranandr Coll.gr
Sainri(purl.Secunderabad 50C09{.
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B.SC. I yEAll syl-r,ABUS (20lli_16)

SUBJECT -MICROBIOLOGY I SIiMLSI'I!,T{ PRACTICALS

(INTRODUCTORy MICROBTOLOGy_ paper I)

Month Week S.No B.Sc I Yelr t,ractica ls Hrs Tot1llJuly i utions to work in MicrobiologyPreca

2
2

7

t compound microscope itnd its

rllcloscoplc tltc0sLlrenlcllts

Ligh

Calibration of
Ocular s

handlin

nllcronlclers
2 .1

4 Measurin dinlensions o1'Protozoa I f
5 Microscope observatio

+ve bacilli and cocci.
Cyanobacteria (Nos

n ofbacteria (Gram
Gram -ve bacilli),
toc, Oscillatoria-

Araebena, Spirulina), Algae (Scenedesmus
Sps., Diatoms),and Fungi (Saccharomyccs,

Rhizopus, Aspergillus. penicillin_
Fusariunr

6

Aug .t 6 Simple and Dilllrcntial staining (Gram
sluioi

2 I
5,6 7 porc staining, Capsulc Stair:ing flnd

!e stallltN
S l1

6 Steri z:,tlt1i olt tcchn ucs U loc lrq vrng:
t -AirHo ann (l l:i lllrl

12

7 9 I{anging dro ue lbr observation ofp techniq
motilir in L}.lctcria

2 t,l

ll t0 Diagramatic or Electron
photomicrographic observat ion of TMV,

no virus)HI\J T2 Pha and Adc

15

I

l

I
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8 I

0 -/*



ACADI]NIIC ORGANIZI.]IT - 20I5 - 16

B.Sc II year -Microbial Physiology & Genctics (Theory)

\Iorrlb Week t init Det:rils/topic 'lirtal

Nutrition, Gro\r'th and Enzymcs

June t.2 I Microbial nutrition-Nutritional
bacteria.

requirements of

Uptake of nutrients by cells

Nutdtional groups of microorganisms- autotrophs,
heterotrophs. mixolrophs.methylotroph,

)

2. Grorth mcdia-synthetic. nonsynlhelic, selectivc.
enrichnrcnl ancl differential mcdia

ii

Microbial growth-different phases ofgrowth in batch
culfures

2 t0

F'actors inllucDcing microbial gro*'tlr 1 ll

Jun/.lulv 1 continuous lsynchronous growth and biphasic
growth

2 l:l

.+ Methods for measuring microbial growh-Direct
microscopy, viable count estimates, turbidometry,
biomass

l6

) Enzymes- properties and classification, enzyme unit I9

5.6 Biocatalysis-induced fit and lock and key model, co-
enzymes, cofactors, factors affecting catalytic
activity ofenzynes

4 2l

6;7 IDhibition of enzfne activity- competitive, non-
competitive, uncompetitive alld allosteric

Irtermcdiarl' metabolisDr

7,8,9,1

0

II Aerobic Respiration- glycolysis, HMP, ED, TCA
cycle, electron transport, oxidative and substrate
level phoshorylation. Anaplerotic reactions. Beta
oxidation of fatty acids

t2 37

*,ft*'**,1!,ili6#:*

|""o*
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0 l
respfation- nilrale,e.Anaerobic(; Iyoxylate

sullale .+ 4l

I 1,12 Il nnentation- commoD nt bial fcrmen lations rhialsp reference to ho and lactic ac idl'ermentations

.+ l5

Aug/Scp 12,1l Photosyn

oxygenic
lcthet lrapprratus prok tes Outli ol'

and aDoxygeni otoph lnynthesis acb lc]1A

) 50

IIicrobial Genetics

.+

l

1

5

III Fundamentals

crossing over
materials

of 1igene cni\.1 lalldel la J lc
and li I)Nnkage IdNand as Senc

8

t5 Structure ofDNA-Watson and crick model i9
I5,16 Extrachrom

transposons
osomal genetic elements-plasmids and 6l

l6
nservative mechanism

I{cpl rcation ofDNA-semi
61

Ocr 17 Outiines oiDNA damage and repair
67

I7,18 Mutatiotls- tancspo11 and bnduced, asc pa
am1t. shihangcs elidclfts. lll veLsl orl larldenr

d tlLll) nsefiiolls, ons

18 Various physi cal and chemical mutagens
72Nov Ig

IIJ

Bricf account on 1xhorizon genc transfer aDl ongbacl a- ransfoml illon, trnn S riduc oll (lAD
o1tugali

15

and Ilecombinnnf DNA
Gcnc Expression
tcchnologt,

19.20 IV Co ofnccl)t MLtlotlgen rccon Itn,:l CI t ol1tron, c-cn
r) oreenzyme, gene-onc

hprod ypolhe

l '/7

20 Types of RNA and their' functioni
79

20,21 Outlines ofRNA b iosynlhes rs rn prokaryotes
827l t) Gcnet ode Stluc Ltrc nI hosolll and e bri Iilc unl I l1rolcill Ihe tss-vn

-l 86

da Coltr-
stc 094

I

I

2/

r

polypeptide, one gene

170

I

lrj
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ll Types of genes-structural, constitutive, regulatory I 87

Nov/Dec Operon concept. Regulation of gene expressiofl in

bactedalac operon

) 89

Basic principles of genetic enginee ng-restriction

endonucleases, polymerases and ligases. vectors

.+ 93

2.1 Outlines ofgene cloning methods 2 95

2,1,25 Genomic and cDNA libraries 1 9'.l

25 General account on application of genetic

engineering in industry, agriculture and medicine

100

IIead of the DeE arirnen t
- uepa Inen; ot Microbrolodv
El|.r.fl y. \4dya BI!van'. Viveranrnaa t'ottaa"Jlrtrrlpuli. S0cunderrbad . SOO 0e4:

NN-'d



Aug

Acadcmic organizcr (201.1_l 5)

PAPER II - MICROBIAL pHYSIOLOGy AND GENETTCS (90Hrs)

(Practical)

]lonth Wcek s.NO I].Sc II Yeai nrcticnls llrs 'lbtll.luIe&Jul)
lbrPre 1'plulrtr media tl Uflltg

aul 1l1) andphic heterotropll

mineral
UD,

DI sDls-Sanr A] t1lcd LIIDgal
sall nredi ulll nutrient rncdagar
MCC B loodJLrly

2 andultu ng sola o1'ton
and

Setting anrJ observa tion ol
wi collunn

1 rlioI)etemir I) of \1 ble u l]1 I bacteria
5 Turbi dotnetri measurelllcnl f bac lerial

Se
6 Bacterial cunre
7

Tem
I actors allot ln bacterial ll Hgrowt p

salurc tssep.Oct&Nov
8 Quaiitativ(r

acids
sugars xrd amiDoanaiysis of

Nov
9 Colori nlctric stimati l1 l)of N bv

d lanri method
10 elric cstimColori lll alron io sprotein b1

B me thodNov&l)ec
l1

acids

CIPup irromatographic tloepara I Io
sll and AII utoI)eo

12 S tach h sstydro catalasv llnlest d sugar
fenrrcntali test

l3 el ficatio rl BI scer L
14

Transc
Transl

Pro blems torclated DN and NIt
characteristic s II ot1 andpri

ation

Head of the DePartment
Depa!tment of MicrobiologY

Bharrllv. vldva th!vtn'r Viveraninda College

Sernri<puri, Secunderabad ' 500 094.
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NI onlh \\'eek tlnit No. of
chsses

Totnl

I tory of lmmunolo&y and Immune systemHis

June I Devel t ofimnlunol
t&2 xnmunity- innate and aquired, active

sive, humoral and cell mediated

Types of
and

.l 6

Primary and secondary organs of immune
system- thymus, bursa fabricus, bone nrarrow.

leen and I nodcs

,l l0

Julv 4&5 Cells of immune system- B and T-
lymphocytes, null cells, monoc),tesr
macrophages, neutrophil, basophiles and
eoslno iles

I]

l Identification and function of B and T
lymphocytesNullcells,monoc],tes,macrophage
s ils . --hils and eosnoNetrtro ls,Bas

l5

II Basics of lnrmunolo
6 Antigens-types,

determinants, ha
chernical nature antigenic l6

rcrtantiFactors I 17
6&',7 Antibodies- basic structute, types, properties

and functions of immuno lobulins
20

1&8 mponents of complement and activation of
cDlCnlcorn

Co 2. 2l

Jul/Aug 8&9 Types of
agglutination,

antigen-antibody reactions-
blood groups, precipitation,

Iclrent fixationneutrali

.l 26

9&10 antibody based techniques- ELISA,
immunotluoresccnce

Labeled 29

l0 Polyclonal and monoclonal antibodies-
lications.on and

l{)

11 Typcs ol hl,per sensitivity-Immediate and
dela

i2

Auto ifinuni and its si ificance ) :14
t Clinical Microbiol

12. ofmedical microbiolo l l5
Aug/Sc l2& 13 Nonnal tlora ofhuman bodv l l9

scp 1,1 Definition of infccl ion, non-specific defence
(mechanical bal.Iiers, antagonismmcchanisnts

of us llora

10

l c.Anti-bacterial substances- I .ll

ACADEMIC ORGANIZBR _ 2015 -16
B.Sc III year lmmunolosr and M€dical Microbiology (Theon)

.V

ea o e epartmen
Departmcnt of Mrcrobiotoov

Bhar.riyr !rdya Bhav!n,. vivetanrnari'otteoe
Sainikpurr, Secunderabad . S00 0Sa-

Dctiil/topic
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complement, properdin, anti-viral substances,
phagoc]4osis.

General principles of diagnostic microbiology I .{l
l5 collection transport and processing of clinical

samples.
2 tl

l5&16 General methods of laboratory diagnosis-
cultural, biochemical, serological and
molecular methods

.+7

I6 Tests for anti-microbial susceptibility 1 48

Oct 11 Antiviral
allalogues

agents- interferons al1d base I

r 7&18 Host-pathogen interactions. Bacte al toxins,
virulence and atteluation

52

IV X{icroorganisms and disc:rsc
l8 Elemelts of chemotherapy-therapeutic drugs

Drug resistance
) 5.1

Nov l9 Mode of action of penicillin and sulfa drugs
and their clinical use

l )6

l9 Preventive control of diseases-active and
passive immunization

20 Vaccines- natDral and recomhinant 1 5u

20&2r General account of the follorving diseases-
causal organisms, pathogenesis, epidcmiology,
diagnosis, prevention and control.
Air borne diseases
Tuberculosis
lnfluenza -

6l

Nov/Dc 2l &22
&23

Food and rvatcr bornc discascs
Cholera,Typhoid,Hepatitis-A,Poliomyelitis
Amoebiasis

6 67

Dec 23&21 Insect borne diseases
Malaria
Filariasis
Dengue fever

70

2l Contact diseases
Syphilis
Gonnorrhoea

2 1)

l5 15

)tj Blood borne discascs
Serum hepatitis
AIDS

2

General account of nosocoInial inlections 1 78

r I 57

49

Zoonotic diseases
Rabies .
Anthrax

7',7

I
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ACADEMTC ORGANTZER (201s-16)
PAPER III -Immunology and Medical Microbiolory

PRACTICAL

Head of the Department
8hs

Departm€nt of Microbiology

Month Week SI,NO Expe nents Number of
Practical
Classes

Total

June&July 1,2-3&4 I Blood Tests-DC,TC and ESR .1

) 1 Estimatio11 of Blood Haemoglobin I

6 I)ctcrminatioi ofBlood Groups and
Ith'lvping.

l 6

,Aug 7.8,9&10 4 Antigen-antibody Reactions;
i. widal test
ii. VDRL Test
iii. Precipitation-Ochterlony

Double Diffusion Test

.+ t0

11 ) Acid Fast Staining of
Mycobacteria.(Stained or Permanent
slides.)

I 11

Scp/Oct/
Nov

12,13,14,
15,

16,17&18

6 Isolation and identification of
medically important bacteria(E.coli,
Klebsiella,Pseudomonas,Staphyloco
occus-
Streptococcus) by cultural,
microscopic &biochemical tests.

1 i8

Nov/Dec t9&20 1 Antibiotic Sensitivity testing;Disc
Diffusion Method

l 20

I)ec 21&22 8 Parasites ; Malarial
Parasite,Entamoeba,(study of
Permanent Slides)

2 22

Jat1 23 9 Observation ofFungal
Pathogen(Candida)

I

l0 Tests for Disinfectant (Phenol Co-
efficient)

25

26 Prc-fi Dal Practical examinatioll l 26

Sa inikpuu, S€cun d

5
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ACADEMIC ORGANIZER 2015.T6
l].Sc III ye.r- Applicd Microbiology (Thcory)

\lonth Wcck Unit DetaiUtopic No. of
classes

Total

.lune I ricultural Nlicrobiologt
I Physical and chemical characteristics of soil 1 I
l Rhizosphere and Phyllosphere )

June/July 2,3,4,5 Plant groMh promoting organisms
(mycorhizae, rhizobia, azospirillum,
az atobacter, cyanobacteria, frankia and
phosphate solubilizing organisms)
Outlines of biological nitrogen fixation
(symbiotic, non-symbiotic)

) Bio-fertilizers-Rhizobium I 14
) Concepl ofdisease in plants I 15
6 Symptoms of planl diseaqc caused by fungi.

bacte a and viruses.
18

7 Plant diseases caused by fungilGroundnut
rust),Bacteria(angular Leaf spot of cotton)
and Viruses(Tomato leaf curl)

2)

It Principles of plant disease control ).
July/Aug u,9 Biological control of plant diseases

Biopesticides- bacillus thurirgiensis, nuclear
poly hedrosis virus (IrlPV),Trichoderma

) 25

II Enyironmcntal Microbiology
Atg Microorganisms of the environment (soil,

water and air)

2 27

t0 Role of Microorganisms in nulrient cycling-
carbon, nitroggn and phosphorr.rs

30

ll Microbial interactions- mutualism.
commensalism, antagonism, cotnpetition,
parasitism, predation

2

11,12 Microbiology ofpotable and polluted waters
Ecol i and Streptococcus faecalis as
indicators of water pollution
Sanitation of potable water

35

Aug/Sep 12,r3 Sewage treatment(p mary, secondary and
tertiary)

l8

S.p t3, t4 Outlines of biodegradation of environmental
pollutants- pesticides

11

Solid waste disposal- sanitary land fills,
composting

14,15 Miorobiology ofair and air sampling l

Department of Miarobiology
Bh.rrliye ViCla th!vrn'r Vlvetanand, Co .g.
Sainikpun, Secunderabad . 50C 09{.
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methods
uI F'ood \licrobiolog\

Microorgalisms offood spoilage and their I .1,1

sep 15,16 Spoilage of different materials (fruits,
vegetables, meat, fish)

Oct 17,18 canned foods -Food intoxication(Botulism
and staph poisoning), food bome diseases
(salmonellosis and shigellosis)and their
detection

+ i2

13 General account of food preseNalion ) 5.1

Microbial production of fermented foods-
Bread, cheese, yoghurt

Biochemical activities ofmicrobes in milk I 55

Microorganisms as food- SCP, edible
mushooms(white button,oyster and paddy
staw)

2. 5'1

21 Concept ofprobiotics ) 59

IV Industritl X{icrobiohgr

2t -22 Microorganisms of industrial importance-
yeast and moulds, bacteria, actinomycetes

l 6l

22 Screening and isolation ofinduslrially useful
microbes

2 6i

Dec 23 Outlincs of strain improvement 2 6)
)l )r Types of fermentation- aerobic, anaerobic,

batch, continuous, sub-merged, surf'ace al1d
solid state

1 69

25 Design ola stired tank fementor
Fermentation media

7t

Dec,.laD 25,26,
27,28

Industrial production of
A. Alcohol- ethyl alcohol
B. Beverages-beer
C. Enzynes-amylases
D. Antibiotics- penicillin
E. Amino acids- Glutamic acid
F. Organic acid- citric acid
G. Vitamins- Br2
H. Biofuels-biogas(methane)

79

H€8d of the Departmenl
Department of Microbiology

Bhtt.llyr vidy! Bh!vrn's VIv€krnand. Co[eo.
Salnikpuri, secunderabad. !,t_ no4'

,t 
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Applied Microbiolory (papcr tV)
PRACTICAL

Ntonth S.No. IrxpcriDlents Nuubcr of
I'r{ctic:ll
Classcs

Total

June l&2 alion rnd idenlificalion of Rhizhosplere
llllc ISn)S

IsoI

&Ph llo
1

July 1 root nodules and isolation of
Rhizobium fiom lc
Study ol

e rool nodules
I

4&5 IIso I I f I1 UIlIl obacter l
1 taining and observation of Vesiculars

Arbuscuiar M liurcorrhizal ,,\N4
6

5 of plant diseases of loJal
imponance: Rusts. Smuts, powdery mildews,
Tikka disease ofground nut. Citrus canler,

Bhendi yellow vain mosaic, Tomato leafcurl

Observation

Liltle leafofbrin al

1

6 6 lsolation of antagonistic micro organisnls by
crowded late tec

S

Aug 7 Isolation ofM icroorganisnls of air by petri
late ex nlclhoLl

S

Aug & 9,10&
1l

ermination of Biological Oxygr:nl)c1
Demand ROI) ofwater

lt
Sep&
Oct.

testing olwater by colitbrm
test (multiple tube fermentation merhod)

Microbiological ll

Nov 16 Determination ofMicrobiological quality of
rrilk-MIllt l'

1.1

l7 ll Isolation of Fungi and bacteria liom Spoiled
fruits and vc blcs

l5

t8
&t9

t2 rvation ofdifferent Spoiled FoodsObsc l6

Dec 20,21
&22

1l production and estimation;
calculation of fermentation el'fi ci

Alcohol l9

Dec
&lan

23&21 l4 Isolation ofamyl ase producing organisms 2 2t

Jan l5 prodLrction and estimationCitric dcid 2 23

26 natioD ofascorbic acidIisti 24

16 Prc-liDal l,ractioal cxam ilrltion I 25

,-".'i,iif#rilltliit!ffi ,*"

i

l

l

'1 &8
I

8.

r2.t3. | 9.
I4.l 5

&t6 i

l0

l

25

l
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