o

UNIVERSITY OF MUMBA]
No.UG/ 147 of 2008

;ul = o eyt X rdine
s fnvited 10 the Ordin~ces, Regulationg

(1L
l(ﬂ{ ~-f6fen ¢ w ; et * end g i
VACEof §e1eilce aegree Course viee paimplict No d § yllabi mlating to
ohelof 51127 of 2002 dated 11™ March 2002 Fﬁ&li}f eag‘! to this office
. fincipals of g

¢

7\'0‘” .. Qcience are ! 1

05 I Saleace 3 cbrxcreby m-formed that the recq :

g Suudies 1 ,].\)ilC'I'O éoiog_\_r at 1ts meeting held on 8mn§mendatnon made
by o fand \.,'.x}\c ouncil at #ts meeting held on 2711%“{? ary,2008 has
; N?;I Al and that, @ acc:otdgnce ‘thethith, the syllah ebruary,2008
LT in the subject of Microbiology at the F YBuSSc a?%hpattem of

A eory and
d that ﬂ]c same Wﬂ] be

P PR ofion ] : ‘
| n‘;} cannation 1S revised as per A_,f_),gendlx an
59, 1 force with effect from the academic vear 2008-2009

‘ﬁﬂﬂh m‘[
e . 2 ot
,;:MBAHOO » | 'i\\ <
m;z()@% for Ue. REGEST RAR
<27

The principals of the affiliated colleges n Science

411/27:02.2008

whe

\‘O'UGJH?-A of 2008, MUMBAI-400 032 4™ April, 2008

Copy forwarded with compliments for information to :-

1) The Dean, Faculty of Science |
2) The Chairywooon, Neard of Stud..s in Microbiology
3) The Contrelier of Examinations,
4) The Co-Ordinator, University Computerization Centre, {
L} I"'
VAL
“'; }w‘\\\/\x ’ i ;‘a\l‘ .
for l/e. Rl% SISTRAR |
“ N e
CU ' t ) . 4 : ’L/\‘<\" \
Py 10 :- ’l )/I?/
: i h'n s N o\
E:”Dlreclor, Roard of College and University Development, , the Depuly R‘eglstmr (R]lgih‘ltyv.and(‘l}\;hgl'.ma(;l.l
;aaon), the Director of Students Welfare, the Executive Qecretary to the _\r'.lcc-(;napxcellqr, {he Pro-Vice-Chancellor,
“Regstrar and the Assistant Registrar, Administrative sub-centes, Ratnagiri for information .
?:C;mm’““’ of Examinatens (10 copies), the Finance and Accounts Officer & copies ), Recerd S:i‘:%’;n
A C\‘D{es ), Publications Section (5 copies), the Deputy Registrar, Enroiment, Eligibility and }.ggrgié%l Vidyanagari
nores),the Deputy Regstrar, Statistical Unit (2 copies), th gistrer (AccounlS SO S cation
‘ Of:“ ) the Deputy Registrar, Affiliation Section ( 2 copies ), the Directof, lnsu_tu.: e Qm;nﬂiz Deputy Registrar
:s.-ﬁ\?les) the Director University Computer Center (IDE Buiding ), Vidyanagar, (2 oopsy Unit (2 copics Jand th
ckg{;ﬂ:.l‘%en), the Deputy Registrar,(PRO) . the Assistant Re M&(%J&W@E
Q@g\m*%‘& Executive Authorities Unit M% hovs CMM@
iy fesolution adopted by the Academic Council referre e 8 nstinuent Colleges Unit (2 copies

o=t Taken Renarl w: . =1 i i s
1 oL Taken R, YL Assistant Regs ; « Facility (1 000!
‘.‘.ecpm *opy) :?)n&lﬁl;ﬂ’ il be sent in & tm.g_'_conn_’_eg_ﬁ__,Oﬂ_-_ e " }baﬁ"‘ Director, Centralize Computing F“.C'm“ ({l f bl :
Elonn LS Deputy Account, Unit V(L copy ), the In-cliaf=® PHECGEfASA (1 copy), the Superintendert £
Tty Qo (1 copy), the Telephane Operator ( L copy)s (he Secretary o 2
Hm a2 v i A . taanAdant 'ﬂ‘i':‘-iﬁ Sec‘ion (2 copleS) 4 \\\M

G Scanned with OKEN Scanner



B rats hr-iae e speemrmen TN T N . N

23.2.63

Enclosure to item No.4.11

Coq S
XJ5 (o]
{ .\” T.J!.! roL\J mu_
u o muo K
—~ . - o
t.w.”u n\ AU - + e
' e s of ) o
—— lw&!s“. .d - u. It
o Ap— e o . - o~
S B A ol )
v e B o R O L et
) HHLL Pl o g 1-'1
r4 03 et o o &N
1.”;.\ 4 o D)
'’ -
O - St 1y =
" P.rv) v e “
Z < <z =
. —
b~ o phmy
o " 8 e
el 1) =
= ot
jaw t cn
tay
formbmnt uasd
ot
o)
fpoe
C s

vitii e

Wi

(

.

G Scanned with OKEN Scanner

\

\

\



REVISED SYLLABUS FOR
F.Y.B.S¢. MICROBIOLOGY

AMEN rALS OF MICROBIOI.OGY

FUND 90 Lectues
ipl"ﬁl ’ A e et

p pUCTION TO MICROBIOLOGY AND PKOCARYOTIC CELL

U\rff é;ilif\mﬂlﬁu\-p FUNCHON | 15 Lectures
Mot ‘

g1 .

of Microbiology . 2L

1 story an ol membranes- Plasma membrane and internal membrane

|5 pcaryott® 2L

12 ol . fatrix — Inclusion bodies, ribosome 2L

5 dwpl:-';“:’ osome and plaem_icl§ — source of miormation. 2L

5 pactet hrom

2L
4. b . g
;'5, cel ‘;0‘;11“8 external to cell wall — Capsule, slime layer, S layer, pili, Fimbriae,
>

1.6. _ 3L
Flﬂgﬁl:‘d endosSpores and their formation. 7L
1.7. B

T EUC ARYOTIC CELL STRUCTURE AND + UNCTION 15 lectutes
INEE

.~view of Eucaryotic cell structuic and functions 1L
Ay {asmic matrix, microfilaments, mtermediate filaments and microtubules
12, The cytop ~ e
13, Endoplasmic reticulum and Golgi apparatus 1L
) 4 Lysosomes and Endocytosis. ' 2L
15, Eucaryolic nibosomes, Miluchondna.and. Chlomplf'lst's 2L
2 6 Nucleus, Nucleolus, Cell division, Mitosis and Meicsis 4L
2.7, External cell coverings. 2L
28. Comparison belween Procaryotic and Eucaryotic ceil 1L

UNIT Il - MICROBIAL NUTRITION. CULTIVATION, ISOLATION AND
PRESERVATION. 15 lectures

31 Nutritional requirements - Carbon, Oxygen, Hydrogen, Nitrogen, Phosphorus,

Sulfur and growth factors. o

32 Nulritional types of microerganisms -+
*3. Nutrient uptake mechanisms . : o
-3-5- hzj'}l)es of Cultl_n'c media with examples , | i
»” Pre;lm of microorganisms and pure culture technigucs. 2
- Wervation of microorganisms ' e
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‘ \ﬂcR fathematical expression , Gr "2 tare
e yth, ¥ \ » Growth

\Tf] of #° curve 3L

wih
et of - count - Breed’s,Petroff-Hausser ¢ SL

| unti
\lcﬁ“‘f;icro*‘: spread plate and Pour plate technique ing chambcr.Halcm(x;ytommr
» e unt - .
| ?)\'Ut:lf c%nt 0‘{::2 c‘:;s? Nephelometer and spectrophotometer l
B meas . eter techng
i) i.&{»i&‘y::nts of cell coqsutucnts i Miques
J;\f"ﬁmf,l:;s growth, Continuous growth (Chemostat and T urbidosta) 2L
0° ot
i G v d
;"‘ f‘;m\\dl"ﬂ;lf cn\’iwnmcntallraCK?rs o grt(?wnl' iI];
}of nﬂu{'ﬂ*:c \Vth 111 natura GﬂVll'Ot\m.Cn . o
i arobs cable pon-culturable organisms- Quorum sensing techniques "
i ntng
| -“‘L
| /EAST, MOLDS, ALG
| - STUDY OF YEAST, AE AND PROTQZOA. 15 lectures
Al
N foation, Morphological characteristics, cultivation , reproduction and significance
il et and molds 7L
3 : 4L
pAlgae

| (protoz0d _ 4L

ATV .STUDY OF VIRUSES, RICKETTSIA, CHLAMYDIA, ACTINOMYCETES AND

ARCHAEBACTERIA 15 lectures

(1 Viruses : Classification of viruses, General characteristics, Structure of T4 phage, viral
cultivation, inclusion bodies and their significance, Life cycle of coliphages

.. lytic cycle and lysogeny. 6L

2 Rickettsia : General characteristics , Diseases and vec y4 P

£3.Chlamydia: General characteristics ' 1L
4 Actinomycetes: General properties ,cell wall types, whole cell sugar patterns.

Characteristics as per new classification and significance AL

b5, Archaca : Characteristics of major archacal groups 3L
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‘7::-.\:\":“‘5 Flectron Microscope
r . Electron Microscope

X t"‘_':_;_\ iq Microscopy

u—~

»,/
—4
Y)

"

l

L gl \fjroscopY
L 1"'" s :\"\\ke \.ﬁ\.mscop\'
.\fj"’\*gma Tmhﬂo \ﬁmGﬂpc

£ \xmic Force Microscope

\T2.4ST ENHANCEMENT TECHNIQUES

a_.l hzlaf-rm Contrast Microscope
IS "\-..-_-é \{'rcmscope

10wz & smmple staining
Z_.- weniz] staining
L 3zmmg specific structures
“#=xz Shzdowmg with metals, Freeze etching

W Lectures

15Lectures

1L
2L
6L

15Lectures

1L
1L
1L
1L
§L

3L
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- ISMS
o MICROORGAN 1SLectures

ONTF‘AL dy uSGd terms L

el
fred™ | ial Doath - IL
. i{joﬂsoog‘,wa‘ o effectivencss of Antimicrobial Agents 1L
I\'m f}zﬂ‘ i ﬂ mcl‘}gﬁcrobial COIIUOI 6L
,1":&[,'0119’ ods of Dry b)Low temperature
‘ . d)High pressure
et o f)Osmotic pressure

C

jation® ial Control

dis nots Of Microbial b)Biguanides-Chiorhexidie *
.fl“ﬂl;:hgnoﬁcs d)Halogens |

Ty f)Quaternary ammonium compounds
vy Metals ents h)Aldehydes

face 30UV a8 j)Peroxygens

k)ChamOf ffectiveness of Antimicrobial agent 1L

o | (CROORGANISMS IN AIR & SOIL 5T cclyres

e Microbiolgy ]
AT Types & Significance of org&u:rt:;l a
BT ccnniqucs. of studymg Alr . " .
1\fcroorganisms 10 tl"cmestrtal Environmer
; 2)Soil as an envn'onm?nt
b)Soils, Plants &.Nut_ncnts .
¢)Divercity of so%l microorganisms
d)Formation of different soils
'] Biogeochemical cycling .
a)Carbon cycle b)Nitrogen cycle
¢)Phosphorous cycle d)Sulfur cycle
¢liron cycle fManganese cycle
gMetal toxicity
"The Physical environment
2)The Microenvironment & 1iche
b)Biofilms & Microbial mats
{5k “Microorganisms & ecosystems
“Hamination of Microbial Populations
:]Emni:mion Techniques

)E)fa'“i“aﬁon of Community structure
Z)Mcrobial activity & turnover

¢overy or addition of individual microbes

5L

2L
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ORGANISMS IN WATER & WASTEW ATER

pial habitat )
)

vironments : 1

: Q-pamaﬂCﬂt y frozen lakes 2.

\ .’ . “h wgfﬁf
g q micro

s
: cnis

. eavironm

farin? arios & Salts marshes 2L

et p:xiﬁcaﬁon & Sanitary analysis
M Microbiology . 61
| e srement of waste water quality 4L
J)-\ ¢ water uwcatmcnt

)

o MICROBIAL INTERACTIONS 1SLectures
csof Microbial Inlcrzfctions
 futvalism, Cooperlf-mﬂ, Commensalisms, Predation
parasilism, Amcnsahgm, Competition
dunan Microbe Interactions
jNormal Flora of the human body:
Skin, Nose & nasopharynx, Oropharynx, Respiratory tract
Eye, External ear, Mouth, Stomach, Small intestine
Large intestine, Genitourinary tract ,
bjRelationship between microbiota & the host
¢)Gnotobiotic animals
IMerobiat associations with vascuiar plants 5L
2)Phyllosphere
biRhizosphere & Rhizoplane
¢Mycorrhizae
:))g;t;‘;ﬁe; ﬁxatmt} : Rhizobia, Actinorhizae, Stem nodulating thizobia
Bacterial endophytes
DAgrobacterium & other plant pathogens

2L

1

8L

---X---X---X---
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el .
5'1’[" et GraW pill. john M. Martinto ~Brock Biolegy of Mic
eI T. V2006 Pearson Prentics Hall
o " mental Prmclpl_"'s ()f Bactcnonlogy. o
!.‘-“r e~ agx;\“ al General Microbiology —4™ and 5™ Ed.1987, Macmillan education 1 g

roorganisms 11" 4.
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MonoCthmc staining

" \egative Staining

' Diffcrmtiﬂl staining : Gram's staining

" gpaining of specific structures of bacteria :
Ccll-wachapsule,cndospores,mctaclu*omatic granules, lipid granules,
flagella, spirochaete staining :

- permanent slides of Cyanobacteria ( Anabena, Nostoc, Rivularia,

Oscillatoria)
f Permanent slides of Protozoa ( Amoeba and Paramoecium)

v in Laporatory
1 gafety 1 74 Eucaryotic Cell Structure :
y

1

c o B

o

3. Preparation of culture media:
A, Liquid Medium (Nutrient broth)
b. Solid Media (Nutrient agar, Sabouraud agar)
. Preparation of slants, butts and plates

4. Inoculation Techmiques :
Liquid medium
Solid media (slants, butts and plates)
Study of Colony Characteristics
Study of Motility (Hanging drop preparation)
Use of differential, selective and enriched media
i, MacConkey's agar
ii. Superimposed blood agar
5. Determination of Optimum Growth conditions (Teraperature,pH )
6.Cultivation of Yeasts and Molds:
a. Cultivation on Sabouraud agar
b. Static and Shaker cultures
¢. Fungal wet mounts and study of morphological characteristics
i. Mucor
ii. Rhizopus
iii. Aspergillus
jv. Penicillium
d. Slide-culture Technique

o 0 TP

7. Measurement of Microbial growth
a. Microscopic celi count (Hacmocﬁometg?r) .
b. Preparation of opacity tubes and determination of cell count
c. Viable count (Pour plate and surfac:c mad)
d. Growth curve of E.coli and determination of generation time (Grp. Expt)

8. Micrometry: Measul‘cmcms of Wu dlIﬂCﬂSlOﬂs (Yeast)
9. Assignment: Contributions of a scientist in the field of Microbiology
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pRA
Microscope . 3
Com?ol:ns{emodﬂ of control of micro-organisms :
ph}’stcﬂﬁw - Autoclaving, Fractional stcrili;ation, Dry heat
g S sl proof filtration (Demonstration of Membrane Filtration)
4. Effect of desiccation

o Effect of high osmotic pressure

L=

Chemical Methods of control of micro-organisms:
a. Effect of phenolics (Disc Method)
p. Oligodynamic action
c. Tween 80
d. Dyes (Disc Method)

e. Chemotherapeutic agents

(S )

Study of Air microflora and determination of sedimentation rate

Study of Soil microflora ( Bacteria, Yeast and Molds, Actinomycetes)
Winogradsky Column- Demonstation of Sulphur cycle

Analysis of water : Potability

Study of Raw eewage

. Study of Azotobacter

10. Study of Rhizobia

I1. Crowded Plate Technique

12. Normal flora of : a. Skin b. Intestine
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PAPER I

JLINES FOR THE SYLLAByS -

rwo theory papers of 60 marks eac,

'ﬂlerc 2 pfactic.als based on [hcory papers of
Thes® ;";ﬂmms VI UNITS and Paper 11 contam;m

papef d 111 is to be covered in the FIR
[ Il an ) . ST TERM
’ V1is to be d o
UNTT WV and V1 is to bo covered in the sy,com) TERM.

PAPER I

“FIRST TERM

30 marks

30 marks

marks each,
VIUNITS,

— SECOND
TERM

30 marks

30 marks

" PRACTICALS
at the end of
second term

40 marks

40 marks

TOTAL
MARKS

100

100

Student will be permitted to appear for the annual practical examination only after
submission of a completed and duly certified journal.
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f.ﬂsc'wﬂ |
papt I R |
1, Grarm 52 10 Marks
g, Special SRS 10 Marks
3. [solation Technique 15 Marks
4. .IOUfnﬂlS ' 05 Mﬂrks
e
40 Marks
Paper I
1. Bacteriological Technique 25 Marks
2. Spots & Quiz (5 nos) 10 Marks
3. Journals 05 Marks
40 Marks
Total Practicals Paper I+ Paper II 80 Marks



