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Introduction:
PI'UQ\I':”“ |)Ul‘:Hinn' | he Bose \l\\l\\l‘h‘h\n\ P[.yp[ A will be ol three Ve ars

Mot - vl e a total of
will be called an academie year and will he divided into two semesters. Thus there will be a tote

duration. bach year

v semesters: Fach semestet will consist of sixteen weeks,

Design of Program: ihe eaching=learing will involve theory clusses (Lectures) ol Gie hous
Mhe curticalum will be delivered through various methods including

duration and practuical chasses

hatk and 12 o point presentatons, audio. video ools, [F-learning’I*-content, virtual labs.
cimulations. ek tipsIndustny visits seminars (alks by cxpcrix). workshops, projects. models and

he Phe ascessment broadiy will comprise ol Internal - Assessment (Continuous

class Jiscussions I
: : 3 u,{
Fvaluation) and Tnd Semester Lxamination. kach theory paper will be of 100 marks with 20%

for Internal Assessment and 80% for Find Semester examination. The internal Assessment will

marks 1
be through MCQ. test, assignment. oral presentation. worksheets and short project. Fach practical

saper will be of 30 marks (In which 10 marks for internal and 40 marks for external).

i

Programme Structure:
[he programmie includes 04 theory papers and 02 practical in every semester. Project work will also

1 in sixth semester. The number of students who will be allowed to opt for project work will
1o college depending upon the infrastructural facilities and may vary cach year.

Vi QI CLjicyd

Phe colleoe shail announce the number of seats for project work well inadvance and may scicet the

Sadents for the same based on meril, Project work will invo Jve eaperimental work and the student

will o e 1o do this in the tme after then regular theory and practical classes. The final cvaluation of
the project work will be through a commmittee involving internal and external examiners. In this
regard guidelmes provided by University of Delhi for executing and evaluation of project work will

be final Students will be asked their choice for Project work at the end ol IV semester and all

formalitics of topic and mentor selection will be completed by this fime.
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\ & umst Structure B.Sce, (Microbioloey)

Mmulu Subject . Marks
First 0T Fundamental of Microbiology ! 80 20 I
B | “'2 Introduction m \lumhml World (B uluuu, |||||Ll L\ I’rulwml)f 80 +20
T 102 Biochemistry ' 80 +20
104 — Cell Biology = 80 +20
Practical- Paper | & 2 - 40+ 10
Practical - paper 3 & 4 RELEaL
. ' ' G mn(l Iot.nl | 500 |
\amnlu 7 ~Subject 'H; ”k_l’\_l_ﬂkﬁ T ;
Second 201 - Bacteriology o 80 +20 ‘
202 Algae, Fungi & Plant Pathology 80 +20
G 203 Molecular Biolog) . 7 | 80 +20 ——
204 - Bioinformatics & € omputer .lpplu.m(m - 8() +20
Pracucal - Paper 1 &2 = 4U +10
~Practical - Paper 3 1 &4 ‘ - i Bl i 0+ 10 ]
T S ~ Grand Total | S00
:.muur _mrfﬂ'u-b_i}-('t vh_wm_ti .,,____,_,:v e = IR Marks |
lhlrd C 80 +20 (
301 = Virology L o | | \/ |
302 Instrumentation and Bwtechmquc» 80 +20 \/ .
@ (303 Env |romnu|(.1l Microbiology . s e 80 +20 W W_W
= 304 - Ruumhm m! DNAS luhnolng_{ e 80 +20 i
T Practical - Paper 1 & 2 e ' "‘i(ﬁ [
Practical - Paper 3 & 4 . 4() + 10
‘ ' - ~ Grand Total oS00
Seiiester Subject Marks
_ , 4 R e i SO o |
K Orth ) ‘ _ ; 80 +20 [
401 Geneties and Genomices .
T 7402 Microbial (,uutus and Molecular Bmlug_,\ ‘i() +2() =]
i 403 - Microbial l’ln smlog,v and Mct.ahi)lmu TR0 +20 1
”4"64 Microbiology of \\ ater «&. \n R 180 +20 B
" Practical - Paper1 &2 g T
I’ ‘urual - lf‘tpcr 3 ..& 4 R e '"""'"'"“”j'(j‘“_}:‘“l“()““““"'“‘*“ =
& T GeandTeml %00
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. .?7 | ‘ ]
Semester Subject Marks
Fifth S0 - Nedical Microbiology & hmmunology o~ 80 +200
T . | | R0 +20
02 Industrial Microbiotopy : 8
. 8() +21)
L3 Microbiual Biotechnology e ST
I 504 Soil \IILI”UI)I()IUL\ ,TMXU +20
L e L s S
b "Practieal - l’.lpu 1 &2 40+10 Ll
g ' Practical - Paper3&d4 |40 + 10 -
=t e l(,nmd l‘oml S _ﬁ_’s()()
cresier _Subject Viarks
ixth _ o001 Fuoed and Dairy Microbiology s = . 3() +20
ou2 \hu ol)mi dmuumn in health leus S T80 +20
I I _ 780 +20
003 Vicrobial Quality Controf in Food and '
' Pharmaceutical fudustries :
O Project Moark }';,U +2()
Pracrical - Paper | t“ 2 40+ 10 ;
T Practical - Paper T e i’ 40+ 10 f
T Grand Total | B 500 |
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B.Se. Microbiology (First year) I Semester 2=

aper It FUNDAMENTAL OF MICROBIOLOGY

UNIT 1 llistory of microbiology, scope and relevance of microbiology. Development of
Microbiology as @ discipline. Spontaneous peneration vs. biogenesis. development of various
Microbiological techniques, coneept of lermentation,  establishment of - fields ol medical
Microbiology . immunology and environmental Microbiology with special reference to the work
of following scientists @ Anton von l.ecuwenhocek. Joseph Lister, Paul Ehrlich, Edward Jenner.
Louis Pasteur, Robert Koch, Martinus W. Beijerinck, Sergei N. Winogradsky, Alexander
Fleming. Selman A. Waksman, Elie Metchnikoff, Norman Pace, Carl Woesc and Ananda M.
Chakraborty

UNIT 11 Binomial Nomenclature, Whitaker's live kingdom and Carl Woese's three kingdom
classification systems  and  their utility.  Difterence between  prokaryotic  and cukaryotic
microorganisms. cconomic importance of Microorganisms

UNIT IH Principle. types and application of microscopes. LLAL* cabinet. autoclave. oven, colony
counter. spectrophotommeter, ptlometer, anacrobic chamber: Principle, and applications of
electrophoresis. Polymerase chain Reaction, centrifuge. blotting Techniques. Chromatography &

its types.

UNIT IV Isolation.cultivation and {dentification techniques or microorganisms. acrobic and
anacrobic  cultivation,biochemical methods for identification, culture media and its type.,
maintenance and preservation of pure cultures Physical methods of microbial control: heat, low
temperature. high pressurc. filtration, desiceation, osmotic pressure, radiation Chemical methods

of microbial control: disinfectants. types and mode of action

UNIT vV Study ol Morphology o microbes by swining  methods, Simple  staining
Leffer'spolychrome methylene blue & negative staining Gram’s ‘staining, Ziel neelson stamning,
Flurochrome staining. | eishman's staining, Giemsa’s staining, special staining methods for

granules. cupsules, spores Flagella .



B.Se¢. Microbiology (First year) 1 Semester —

per Il INTRODUCTION TO VIICROBIAL WORLD (BACTERIA, FUNGI & PROTOZOA)

UNIT L Systems of classification: Basie dea about Hackel and Whittaker's kingdom concept
md domain coneept ob & arl Woese, General characteristios and xcprcscnluliw members of
different  groups: Accllular  microorganisms (Viruses,  Viroids, Prions) and Cellular
MICTOOTZANISIMS (Bacteria,  Archeobacteria, Algae. Fungt and Protozoa) with cmphusis on

distribution and occurrence. morphology. made ol reproduction and cconomic importance.

UNIT I Viruses. Viroids. Prions Virusides General introduction with special relerence to the
structure of the following: TMV. poliovirus, 14 and 2. phage. Ivtic and lysogenic cycles, one step

multiphication curve

Bacteria A very precise account of typical cubacteria. chlamydiae & rickettsiae (obligate

ntracellulir parasites). mycoplasma. and Archacbacteria (extremophiles) General character

cyanobacteria

UNIT 1 Generad characteristics of algac including occurrence (habitat), thallus organization,
cell ultra structure, prgments, flagella. eyespol. food reserves (reserve foods) and reproduction in
Chlorophyta and Nanthophyta. Lconomic Lmportance of algac

UNIT IV General characteristics ol fungi including habit. habitat. nutritional requirements,
thallus organization und aggregation, asexual reproduction. sexual reproduction. heterokarvosis.
heterothatlism and parasexual mechanism. Economic importance of fungi

UNIT V Flagellate protozod the Mastigophora. ameboid protozoa: the Rhizopoda. ciliate
protozoa: the ciliophora. Protozoal disease: Malaria, Giardiasis. Trichomoniasis. Loxoplasmosis,
Preunocystis pncunmniu and diseasc caused by | eishmania, importance ol Protozoa.

v e N s
e an \ ‘ -t

e e



B.Sc. Microbiology (First year) I Semester

Paper I BIOCHEMISTRY 7=

INIT TMETOeL e 3 yexs ‘ . . IR -
UNIT 1 Bioenerpetics = First and second aws of Thermodynamics. Definitions of Gibos Free
MY ; : . . -

Energy. Eathalpy.and Bntropy and mathematical relationship awmong them, Standard free ¢nergy
change and cquilibrium constant Coupled reactions and additive nature of standard tree

S—
ETTL
sl

change. bonerey nich compounds Phosphoenolpyruvate, 1.5+ Bisphosphoglycerate. 1 h10esiers.
AL L

UNIT L Baaymies - Structare of engy e Apoenzy e and coluctors, coensyme, Classification of
enzymes, Mechanism of action of ¢nzymes: active site, transition state complex and activation
energy. Lock and key hypothesis and Induced Fit hypothesis. Significance of hyperbolic. double

reciprocal plots of enzyme activity, enzyme kinetics Effect of pH and temperature on efizh e

e

activitv. I nzyme inhibition: competitive- sulfa drugs: non-competitive-heavy metal salts

UNIT 11 Curbohvdrates - Families of monosaccharides: aldoses and ketoses. trioses, 1eroses,
pentoses. and hexoses. Sterco-isomerism of monosaccharides. epimers, Mutarotation and
anomers of glucose. Furanose and pyranose forms of glucose and fructose, muramic acid, N-
acety] neuraminic acid, Disaccharides: concept of reducing and non-reducing sugars. oCCUITenCe
and maltose. factose. and sucrose. Polysaccharides. storage polysaccharides. stareh and ive
Structural Polysaccharides. cellulose. peptidoglycan and chitin.
UNIT IV Protcins - Functions of proteins. Primary structures of proteins: Amino acids. the
. building blocks ot proteins. General tormula ol amino acid

and concept of zwitterion. ( [1ration
cury

e of amino acid and its significance, classitication, biochemical structure and notation of
standard protein amino acids.) Ninhydrin reaction.Natural modifications of amino acids in
proteins hydrolysine. cystine and hydroxyproline. N

on prolein amino acids: Gramucidin. beta-
alanine. D-alunine and D- glu

tamic acid Oligopeptides: Structure and functions ol naturally
occurring  glutathione and insulin and synthetic aspartame. Secondary structure of proteins:
Peptide unit and its salient features.

UNIT V Lipids - Definition and major classes of storage and structural lipids. Storage lipids.
Fatty acids structure and functions. Essential fatty acids. Triacyl glyeerols structure. functions and
pn;;;:mcw, Saponification Structural  lipieds Phosphoulseerides: Building blocks. General
Sructure.  Junctions  and o properiies. Structure ol phosphatdy lethanolamine and
phosphiaticdy whobine, Sphingolipids building blocks. structure of sphingosine. ceramide. Special
mention of sphingomyciin. cerebrosides und gungliosides Lipid tuncuons: cell signals. cotactors,

prostaglandins. Introduction of lipid micelles, monolayers and bilayers

PR S




.5, Microbialogy (First seary | Semester
Paper IV : CELL BIOLAXY =~

Unit 1 An Overview of Cells: Overview of prokeryoic znd edessyotic osis. von size zul

shiape Phioges, Vitods Macopla ang and Paberishin vl Chensa Mounaisumny. B3xERs
; 1 i 1 4 3. { " pmrgris TRl peogh o S il
tacity i Pl tadady spitergaes lasaiy shvinisel |} Wity 19K A Laite { 3ssiissl TERIEINEE
Sl constal Showtre didbie g wanpiedadile, slaitiys iy rd §83 a0l MRS DEEmTe

Lt 1 Tools and iechnmigues ot Coll Hhology "J:ﬂluwﬁi;%,':" ¥ ”‘;/x“" of Ligm masroscoy

(g7 O S
Phuse sontrast i toscopy . { unloval ”j,'-_:-,n,(,u};‘« Vlectssm 1 .i,",',',.';;,‘; (5 %4 - sy L
and scanming transmissiun 1M (S1E8) Viemowence  mhicrossops.  Analyisczl-d s
£y totit utochromies, Buaorgsyent ;‘f:ub', and working ;:;,3;',‘,;,,:. RIv 2 mh (s AT IE St S
spas ety L Ay Siliraction analy siv, Separation-Sub-celivlar fraciomation- 4ozl =l
derty pradient centofugation: Chrosmaoygsaphy pegpes. ',f,mw!a €1, gel-fitration. wnroshezgs.

attinty and High-Perdormance Liguid Chromatoyraphy (11215, -

Unit 11 Composition of Celly Molecules of cell, cell snembranes and cell Prozins

b

Phe Nucleus Nuclear Lovelope- struciure of nuclear pose compler. sudear larninz. Tramspor,
acrons Muclear bavelope, Chromating molesular organization, Woclesles znd  sEN
Promgnning

-

Protein Sortny and Transpon §he Endoplasmic raticulum. The Golgl Appargtas, Mechamisr

‘ S e P e
i

of Vesicaliar Trasmport, Lysonome,

Eoit IV Sthiochondsss, Chogopiusts and Porosiannes Structusal organization. function.
Mark et ciizs e s Mitochondrian ogenesis, Protein impon in mitochondna. Sanisulonomoss

e of midochoudria and s rw,w;,h‘s 5, s,'i;imupiu*»;; 10 A, i’ﬁ;rw.swmeiammﬂm&p

Cnit V Cytoskehon and Cell Movement  Structure and organization of actin filamens; the
dynamics of actin assembly acting myosin and cell movement: intermediste  filaments:
microtubules, Kinesin and Dynein povered movements, microtebule dynamics and motor

proteins i mitos,
2 R e
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B. Se. Microbiology (First Year) Il Scmester\(

>. e 1o ) A g
Paper 1t BACTERIOLOGY
NIT T Cell oreanizati — . . . .
1 Cetl organization 1he morphology and fine structure of bacteria. Cell size. shape and
arrungement,

3 ‘é‘-"“""“‘}} capsule. flagella,  endoflagella,  fimbriae  and  pili.Cell-wall:
Composiion and  detailed  structure  of gram - positive  and

Henoos : gram-negative  cell walls,
ffur‘tl1\i§l‘Ltcicx*1;1l cell walll Gram and acid fast staining mechanisms, lipopolysaccharide (1LPS),
*P“"“«‘“’Pl‘\‘ﬁ‘ﬁ-i protoplasts, and L-forms. Effect of antibiotics and enzymes on the cell wall, Cell
Membrane: Structure, tunction and  chemical composition of bacterial and archaeal cell

SN TR T TS ¥ NP N P B . n ; ' ’
meibrianes Yoplasme Ribosomes, mesosomes, inclusion bodies. nuclevid. chromosome and
plasmuids Fndospore: Structure, tormation, stages of sporulation.

UNIT 1

chemoautotrophs,

Growitl and nulniuon

Detinition:
chemohetrowrophs;

photoawtotrophs, — photohetrotrophs.
calegorics  wmong  miCroorganisms

Nutrittonal requirements in bacteria and nutritional categorics; The requirements for carbon,
nitrogeen 4

Nutritional

vand sulphur. growth factors, the role oxvgen. Continous cultures, their applications.
chemostais and turbidostats, Reproduction in Bacteria Asexual methods ol reproduction.

loganthiie representation ot bacterial populations, phases ol growth, calculation ot generation
tme and specific growth rate.

UNIT 111 B Bacterial Systematics Aim and principles ol classification, systematics and
taxonomy, concept of species. taxa, strain: conventional. molecular and recent approaches to
poly phusic bacterial taxonomy, evolutionary chronometers. rRNA oligonucleotide sequencing,

signature  sequences.  and  protein  sequences.  Differences  between

cubacteria and
archacbaciena

UNIT iV lmportant archacal eroups  According to Bergey's Manual ol Systemalic
Bacteriolozy (Second Edition) Archacbacteria: General characteristies, phylogenctic overview.
genera  belonging 1o Nanoarchaeota  (Nanoarchaeum)., Crenarchaceota  (Sultolobus,
Fhermonproteus) and Euryarchacota [Methanogens (Methanobacterium, Methanocaldococeus),
mgrnm;;hi}c:, { Thermococcus. Pyvrococeus. Thermoplasma). and Halophiles (Hulobacterium,
flalococeus)]

UNIT V Important eubacterial groups Eubacteria: Morphology, metabolism, ecological
significance and economic importance of following groups:

j N i reahacteria Rickeusia, Coxiella. Caulobacter. Rhizobium.
Gram Negative: + Alpha protcobacter <
Hyphomictubium Agrobacteriuil.

« Beta proteobacteria Neisseria. Burkholderia, Thiobacillus

+ Gamma proteobucteria I nterobucteriacene family. Pseudomonas, Vibrio,
« Delta proteobacteria Bdellovibrio, Mysococcus

« Lpsilon pl'(.\lcvhucwl‘in Helicobaeter. Campylobacter Gram Positive:

Firmicutes) Ny coplasmis, Clostridiun,  Lactobacillus,  Staphylococceus,
! ' aQrmic ot p o ' \ -
Tty I; ill o High G1C (Actinobacteria) - Arthrobacter,  Corynebacterium,
‘ coceus acillus. b !

Streptocoeeus,  bac g o

Mycobacterium, Streptomyces, [ hermomeanospord

(o=
S A,



B. Se. Microbiology (First Year) 11 Semester
Paper 11: ALGAL, FUNGI & PLANT PATHOLOGY

UNIT 1 Classification of Algae Study of the following classes with reference to genera listed

below  (ocewrrence. thallus organization and - life cyeles): ) Chlorophyceac:  Volvox.

Coleochacte b) Charophyeeac: Chara ¢) Diatoms: General features with rel

erence Lo pinnate
and centric dintoms  d) Nanthophyceae: Vaucheria  ¢) Phacophyceac: Lictocarpus f)

Rhodophyccae: Polysiphonia g) Cyanobacteriar Nostoe

UNIT 11 Cultivation of algac in laboratory. Application of algae in agriculture, biofertilizer,
Industrial application of algae, medicinal importance. Nutritional valuc. environmental
implications, algal blooms and cutrophication cconomic uspects of algac. algal biotechnology.
Fossil records ot algae,

UNIT 11 Classitication of tungi Recent advanees in fungal classitication, General

Habitat, [ungal structure and thallus organization, wall
structure. yphal growth, Heterothallism,

Characteristics.  Ultrastructure.

sexual and asexual reproductive structures. sex
hormones in tungi. Evolutionary tendencics inlower fungi

UNIT IV Classification .Nutrition and reproduction of Mycorrhiza . Economic importance
of fungi with examples In  Agriculture, Environment, Industry, Medicine, Food,
Biodeterioration (of wood, paper, textile, leather). Mycotoxins  Lichens: classification,
physiology and importance.

UNIT V Concept of plant disease: signs and symptoms associated with microbial plant
pathogens. Microbial enzymes, toxins,growth regulators and suppressor of plant defense n
plant discases. cffects of pathogens on plant physiology. coneept of passive and active

resistaince and mechanismn piants. Concepts of monoesclied polyayelic disease. physical.

chemical and biological control, mtegrated ceo friendly approach of plant discase conuol.

N Q\ X (e



B. Sc. Microbiology (First Year) 11 Semester

Paper T MOLECULAR BIOLOGY

UNIT L Nucleie Acids convey  Genetie Information. DNA - as the carrier of genetic
information. kev experiments establishing- Fhe Central Dogma, DNA Double helix. Genetic
code, Direction ot Protein Synthesis, Genomies.
UNIT 11 The Structures of DNA and RNA - Genetie Material - DNA Structure: Miescher to
Watson and Crick- historie perspective. DNA structure: Salient teatures of double helix. Ty

pes

O DN Types of genetic matertal, denaturation and renaturation. cot curves. DNA topology -
linking number. topoisomerases. Organization ot DNA Prokaryotes, Viruses. Lukaryotes.
RNA Structure Organelle DNA -- mitochondria and chloroplast DNA.

UNIT 1l Genome Structure. Chromatin and the Nucleosome Genome Sequence and
Chromosome  Diversity, Chromosome  Duplication  and

Chromatin structure-  bachromaun,  Heterochromann-

Regulaton ot Chromatun
Orgamzation of Chromosomes

Seeregation.  The MNucleosome
Constitutive  and  Facultative
Structure  and  Nucleosome

nelerocnromatn

Assembly.

UNIT IV lhe Replication ol DNA (Prokaryotes and Eukaryotes) Chemistry of DNA
synthesis. general principles - bidirectional replication, Semiconservative. Semi discontinuous.
RNA  priming. Various models of DNA replication including rolling  circle. Dloop
(mitochondrialy. O (theta) mode ol replication. replication of linear ds-DNA. replicating the
end of Tnear chromosome. Frzyme imvolved in DNA replication
|

fpase. Primase. elomerase und other aceesson proteins

UNIT V. The Mutability and Repair oft DNA - Definitions. Mutation. muton. replicon,
principles of mutation, Replication Errors, DNA Damage, different types of mutations.
deletions. duplications. UV induced mutations, repair mechanisms against mutations and their
importunce

DNA polymerases. DNA

s -
e

o



B. Sc. Microbiology (First Year) 1 Semester

Paper IV: BIOINFORMATICS & COMPUTER APPLICATION

UNIT T Introduction o Computer Fundamentals - RDBMS - Definition of relational databasc.
Mode of data transter (TP SETPCSCPYL advintage of enerypted data transfer.

l‘.\lll 2 lnroduction w Biomtormaties and Biological Databases - Biological databases -
auclele acids genome. protein sequence and structure,gene expression databases. Database of
metabolic pathways, Mode of data storage - File formats - FASTA, Genbank and Uniprot,
Data submission & retrieval from NCBI, EMBL. DDBJ. Uniprot. PDB.

UNIT 3 Sequence Alignments. Phylogeny and Phylogenetic trees - [.ocal and Global
Sequence alignment. pairwise and multiple sequence alignment. Seoring an alignment. scoring
matrices. PAM & BLOSUM series of matrices. T'ypes of phylogenetic rees, Dilferent
approaches  of  phylogenetic  tree  construction-UPGMA, Neighbour joining. Maximum
Parsimony. Maximum likelihood.

UNIT 4 Genome oreanization and analyvsis - Diversity of Genomes: Viral. prokaryotic &

eukaryotic venomes  Genome. transeriptome, proteome, 2-D gel electrophoresis, MALDI-

TOYF spectrometery. Major teatures ol completed genomes: Eocoli, S.cerevisiae, Lhiman.

UNIT 3 Protein Structure Predictions - Hierarchy of protein structure - primary. secondary and
tertiary structures, modeling Suructural Classes, Motifs, Folds and Domains. Protein structure
prediction in presence and absence of structure template. Energy minimizations and evaluation
by Rumachandran plot. Protein structure and rational drug desien.

S B
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B. Se. Microbiology (11 Year) HT Semester =~

Paper :VIROLOGY

CUNIT 1 Inroduction Discovery of vi P .
: cion Discovery of viruses, nature and definition of viruses. general
! !‘ﬁ.‘\\r:i:‘ \‘-f

seopern.es of viruses: Coneept of viroids. virsol Mite \i '
by o Coneept of virids, virsoids. sateltite viruses and priees

i onain. Structure of viruses: Capsid syu :
‘ 2 of viruses: Capsid symmetry. enveloped and non-enveloped VITUSEs.

WMeasy v iyoagtran st L N : .
) coftcation and cultivation of viruses. Ulasstheation an

el

- SRS

»y TERTEE AN );- TIve D Vv
iRas CGREEYS U VTG Hactinie mie } i { THE
I os infectinng microbes, plants and animals.

UM lAH \:i~ features of viral genome: Unusaal bases (TMYL T4 phage). oserlapping
gens (PN “’ ‘:‘f?f-li‘«i_s B virus), alternate splicing (Picomavirus), lcrminul-rcdundunc;‘ {14
orminal cohesive ends tlambda phage). ambisense genomes (arenavirus). partial
segmented

AYAY)

phaze!. !
A hle  Anan §a4 LAY Vlapnatiifie | 1 ) :
oudle  randicd (Hepatitis B, long terminal repeats (retrovirus).

LSOV

; TR asioand nan e . e OIS 1
LI TCTHAT ST RITNU N

.t capping and taihng

UM l-\' Bacieriophages Dnersiy. classification. one step multiplication cunve. Ivtic and

hsogenie phages (lambda and P1 phage). concepl of carly and late proteins. regulation of
transcription in lambda phage and applications of bacteriophages.

d replication strategies Interaction of viruses with cellular

¢ Baltimore classification.

Assembiy. maturation & d release of virions. Concept of defective particles. | rensmission of

[yvpes of oncegenic DNA and RNA viruses. Concepls of

Prevention and control of viral

Applications of Virology Use of

Jlication straiegies 0l viruses as pe

UNIT V Viral muliplication an
recepiors did Cniry O VIFUses. Rey
Virmes (Incogenic Viruses
OnCogencs, Protoncogenes and (WMo SUPPressar gencs.
fomaes \miisimal compounds. prerferons and viral vaceines.

Gene therapy and Phage display

AN L
e

giral veclans 1 cloning ané SYDIESSION
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B. S¢. Microbiology (Y ear) 11 Semester o

Paper IINSTRUMENTATION AND BIOTECHNIQUES

UNEE B A Dicroscopy = Brghificld and darktield microseopy, Fluorescenee Microscopy. Phasc

Conirast \h\.‘l\\\\jnp'\. i wectron .\‘l\'l'\\.\\_\)p'\ L\"c.‘ln“'l“u U”d ll'ilnsl]]'l.\"i'lun }':]L‘C“‘UH _\r“Cf()SC()P'\')
and Micrometry.,

UNLT HE Chromatography - Principles and applications of paper chromatography (including
Descending and 2- D). Thin Layer chromatography. Column packing and fraction collection.
Gel dluation chromatography. jonexchange chromatography and affinity: chromatography.
GLOHPLC,

UNLE HEHE ticcuophoresis - Pranciple and applications ol native  polyacry lamide  gel
electrophoresis. SDS- polyvacrvlamide gel electrophoresis, 2D gel electrophoresis [soelectric
focusiing

vmogram preparation and Agarose gel electrophoresis.

UNIL IV Spectrophotometny - Pringiple and use of study ol absorption spectra of
hintoteetdes  Anclysis of bomolecules using UV and visible range. Colorimetry  and
wenidometnn.  Neray - Crystallography.  Nuorescence:  Hydrodynamic  methods:  Atomic
absorption & Plasma emission spectroscopy

UNIT V Centrifugation - Preparative and analytical centrifugation. fixed angle and swinging
buchel rolors. ROE and sedimentation coetiicient, ditterential centrifugation. density gradient

centrifugation and ultracentrifugation.

N ’\“‘D>



B. Sc. Microbiology (11 Year) 1 Semester .~
=

Paper T ENVIRONMENTAL MICROBIOLOGY

T SR 0y N . “t ye ¥ P U ' ‘ ¥

NIl Y\hum\l:‘.,\ lm,\ll}\ and their Habitats Structure and function of ceosystems Terrestrial
povironment: Soil profile and soil microNora Aquatic Environment: Microflora ol fresh water
and e habitats  Atmosphere:s Acromicroflora and dispersal - of microbes  Animal

Ly et Microbes in‘on human body  (Microbiomics) & animal (ruminants) body.
l_\‘.\\‘nlx‘ ‘l'\“(

siats Exremophiles: Microbes thriving at high & low temperatures. pH. high
hdrostatie & osmotic pressures, sulinity, & low nutrient levels. Microbial succession in
Jecompuosition of plant organic matter.

UNIT 1 \Microbial Interactions Microbe interactions: Mutualism, synergism. commensalism.,
compeiion, aniensalism, parasitism, predation Microbe-Plant interaction:

Symbiotic and non
symbioty ntleractions Nicrobe-animal interaction: Micro

bes in ruminants. nemaophagus
tungi and symbiotie luminescent bacteria

UNIT 11 Biogeochemical Cycling Carbon cycle: Microbial degradation of cellulose.
hemicelluloses. lignin and chitin Nitrogen cycle: Nitrogen fixation. ammonification.
nitritication. denitrification and nirate reduction Phosphorus eyele: Phosphate immobilization
and solubilisation Sulphur eycle: Microbes involved in sulphur eyele Other elemental cycles:
Iron and mangunes,

UNIT IV Waste Management Solid Waste management: Sources and types of solid waste.
Vethods of solid waste disposal (composting and sunitary landfill) Liquid waste munagement:
Composition and strength of sewage (BOD and COD). Primary, secondary (onidation ponds.
rickling filter. activated sludge process and septic tank) and lerliary sewage treatment

UNEE Y Microbial Bioreniediation Principles and degradaiian ¢ [ cominon pesticides, organte

(hydrocarbons. oil spills) and inroganic (metals) mauer, biosurlactants

& 43> N QX‘*‘”?(




B. Sc. Microbiology (I Year) 111 Semester -~

Paper 1V: RECOMBINANT DNA TECHNOLOGY

UNIE T Introduction 1o basie biotechnology — Milestones in- genetic  engineering and
biotechnology - Tools of recombinant DNA technology A, Hosts (L5 coli strains; Yceast
(Saccharomyces cerevisiae, Pichia pastoris): Fungi (Penicillium, Aspergillus): Mammalian ccll
lines - names and genotypes B. nzymes Restriction modification systems: Types I, [Tand 1.
Mode ot action. nomenclature.  Application of Type 11 restriction cnzymces in genelic
engincering. DNA modifying enzymes and their applications: Terminal deoxynucleotidyl
transferase. Kinases and phosphatases. DNA - ligases and DNA - polymerases,  reverse
transcriptases,  bacteriophage  RNA  polymerases, exonuclease [, BAL31. mung bean
nuclease, ST nuclease C. Vectors Cloning Vectors- Definition and Properties. Plasmid vectors-
pBR wid pLC series. Bacteriophage lambda and M13 based vectors. Cosmids. Shuttle vectors.
BACs, YACs MACs) Do Mammmalian Expression Vectors

Vaccinia, Retroviral promoter
based vecwors

UNIT 11 Basic DNA Clon  ing Simple cloning of DNA fragments, Vectors: Definition and

propertics. L. coli expression vectorslac, tac and 17 promoter based vectors. Yeasl expression
vectors - pl 1 yeast vectors. Yip, YEp and YCp vectors. Baculovirus based vectors. Ti based
vectors (Binary and Cointegrated vectors) and  cloning using linkers and adaptors.
Transformation of DNA by chemical method and electroporation Methods of gene delivery in
plants and animals Microinjection, biolistic method (gene gun). liposome and viral-mediated
delivery. Agrobacterium-mediated delivery.

UNIT 111 Methods of DNA. RNA and Protein analysis and DNA typing

Agarose gel
clectrophoresis.

Southern - and Northern - blotting techniques, dot blot and colony
hybridizations. Chromosome walking and jumping. DNA [ingerprinting by RFLP and RAPD.
Gel retardation assays. DNA footprinting by DNase 1. DNA microarray analysis. SDS-PAGI
and Western blotting, Phage display. Polymerase chain reaction - enzymes used, primer
desien. Cloning PCR products. RT-PCR and principles of real time PCR. Ligation chain

reaclion.

UNIT IV Construction of Genomic and ¢DNA libraries Genomic and ¢DNA libraries:
Preparation and uses. Sereening ol libraries by colony hybridization and colony. PCR DNA
sequencing and synthesis Muxam-Gilbert’s and Sanger’s method. Automated  sequencing.
Human penome sequencing project

UNIT V Product of DNA technology Human protein replacements-insulin, hGH and Factor
VIl Human therapies - tPA, interferon, antisense molecules. Bt transgenics-rice. cotton

brindl, Analysis of biological processes, DNA (yping, gene therapy, commercial products.

2 R UV e



B. Se. Microbiology (11 Year) 1V Semester

Paper 1 GENETICS AND GENOMICS

UNIT T Introduction 1o Geneties Detinition: Lene, genome, trait, genetic malerial, genetic
maps. renotypes phenotype. Mendel™s work on transmission of traits, Genetie Variation,
Molecuhar basis of Genetie Intormation, Mitosis and Meiosis  [nterrelation between the cell
structure and the pencties tuncetion, Mitosis, Meiosis (explaining Mendel's ratios).

UNIT 11 The structure of genetic material The nature of the genctic material, Discovery of
DNA and RNA as genetie material. the chemical composition of DNA and RNA, Organization
of DNA I chromosomes, Structural characteristics of bacterial and viral chromosomes, DNA
replication m prokaryotes and Eukaryotes

UNEL T Mendelian Geneties and its Extension Principles of Inheritance, Chromosome theory
of inheriance. Laws of Probability. Pedigree analysis, Incomplete and co dominance. Multiple
alleles Lethad alleles, Epiasis, Pleiotropy, Lnvironmental effects on phenotypic expression.
sex linked inheritance. Linkage and crossing over, Cytological basis of crossing over.
Molecular mechanism of” crossing over, Recombination frequency as a measure of linkage
mlensity . two tactor and three tactor crosses, Ionterference and coincidence. Somatic cell
gencties  an alternauve approach to gene mapping

UNIT IV Mutatons  Chromosomal  Mutations:  Deletion,  Duplication.  [uversion,
Translocation, Aneuploidy and Polyploidy. Gene mutations: Induced versus Spontaneous
mutations, Back versus Suppressor mutations, Molecular basis of Mutations in relation to UV

light und chemical mutagens, Detection of mutations: CLB method. Attached X method, DNA
repair mechanisms.,

UNIT V. Exta chromosomal Inheritance Chloroplast mutation/ Variegation in our o° ¢lock
plant and Chlymodomonas, Mitochondrial mutations in Neurospora and yeast. Maternal
effects, Infective heredity- Kappa particles in Paramecium. Quantitative Geneties .Quantitative
and multifuctor inheritance, ‘Transgressive variations, Heterosis,

\,/ D> Qr”?( C _E__ST,;\/\W“" .



B. Sc. Microbiology (1 Year) IV Semester

Paper I1: MICROBIAL GENETICS AND MOLECULAR
BIOLOGY

UNIT 1 Genetie Material - DNA structure, Salient features of double helix, Types of DNA,
denaturation and renaturation. topoisomerases; Organization of DNA Prokaryotes.Viruses.
Fukanyotes. RNA Structure.

UNIT 11 Replication of DNA - Bidirectional and unidirectional replication,  semi-
conservative, semi- discontinuous replication. Mechanism of DNA replication: Lnzymes and
proteins involved in DNA replication ~DNA polymerases, DNA ligase, primase. telomerase —
for replication of lincar ends.

UNIT I Transcription - Transcription: Definition. promoter - concepl and strength of
promoter. | ranseriptional Machinery and Mechanism of transcription. Translation - Genetic
code. | ranslational machinery. Charging of (RNA, aminoacyl tRNA synthetases. Mechanisms
of initiation. elongation and termination of polypeptides.

UNIT IV Regulation of gene Expression - Principles of transcriptional regulation, regulation
al initiation with examples from lac and trp operons. Mutations - Mutations and mulagenesis:
Definition and types of Mutations: Physical and chemical mutagens; Uses of mutations, DNA
repair mechanisms.

UNIT V Mechanisms of Genetic Exchange - Transformation - Discovery, mechanism of
natural competence. Conjugation - Discovery, mechanism, Hit and I’ strains. Transduction -
Generalized transduction, specialized transduction.

\;v«? o RS



B. Sc. Microbiology (11 Year) IV Semester

aper 111: MICROBIAL PHYSIOLOGY & METABOLISM

UNIT 1 Lnzymes as biocatalyst, enzymes classification, properties.Enzymes kinetics
MichaclisMenton equation for simple enzymes, Effeets of pll and temperatures, on ¢nzymes

action, enzyme inhibidon. Electron carriers, artificial electron donors, inhibitors uncouplers,
energy bond and phosphorylation.

UNIT 11 Nuuitional elassitication of microorganisms bused on carbon. energy and clectron
ources \Microbial metabolism: anabolisme and catabolism. energy production in acrobic.
anacrobic process and photosynthesis.chentiosmotic hypothesis ol ATP synthesis. Bacterial
clectron transport chain.Autotrophy, Heterotrophy, chemolithotrophy, fermentation.Transport
of nutrients by active and passive transport.

UNIT 111 Photowrophic metabolism — Historical account ol photosynthesis. diversity of
phototrophic bacteria. anoxygenic and oxygenic photosynthesis, photosynthetic pigments:
action and absorption spectrum. type, structure and location, physiology of bacterial
photosynthesis: light reactions, cyclic and non-cyclic photophosphorylation.

UNIT IV Respiratory metabolism - Glycolysis, EMP pathway. D pathway. Glyoxallate
pathway. Kreb’s cycle-oxidative and substrate level phosphorylation.Reverse TCA cycle -
Gluconeogenesis.fermentation and carbohydrates ~homo and heterolacticlermentataions.

UNIT V Assimilation ot nitrogen ~dinitrogen. nitrate nitrogen.ammonia assimilation,
synthesis of major amino acids.synthesis of Polysaccharides —peptidoglycan, biopolymers as
cell components.
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B. Sc. Microbiology (11 Ye
SY (1 Year) IV Semester

Paper IV: MICROBIOLOGY OF WATER & AIR

qample Collection, Treatment ¢ o : '
) ‘!‘} water %umplcu;- () ldml SUSH drinking (potable)y water, method

[ N ) N Y 3B Y v p ) AKX s 5 ( TRTd
y oL Rl atest 1} t:dndmd qualitative procedure: presumpti );/;}’l‘) Tt
b - >{ { - - “‘ S & aee ) N ' "I \v'/"'_ | ol
med Ane ' or faccal coliforms (b) Membrane filter PUVEIMPN  tests,
o absence tests ‘ ane [ilter technique and (c)

water borne pathogens water bor |
S Ll ) IV QI L
ater borne discases . methods of treatment Precipitation,

1 T e PN i
isintection, filtration. high temperature, UV light

\_r‘\“,']iikh\ll ¢

T Liquid Waste Management (Ch 12 Atlas and Bartha) € ition of

I T COD): Printuts se¢ 1’. - | “dl“hl) (ompumhun of sewage; strength
s |. _ —1 )5 FIVTaEY;, - SReOnCary (acrobic — oxidation pond. trickling filter
At el © ¢ ~/ SO SV Ste ‘1 '
wing hiological contractor: biodise system. activated sludge process and anacrobic - septic tank
hofl tank, anacrobic digestor) and tertiary sewage treatment |

Bivacrosols Air pollution: sources. 1ypes. effects of pollutants.
Air borne microorganisms (bacterid. Viruses. fungi) and thewr
measures. Aeroallergy and Acroallergens. Assessment of
iy food and pharma industries and operation theatres,

NT TV Acromicrobiology
ol meuasures brief” account ol
spact on human health and preventive
o quality and environment, signilicance
lergens

_air samplers, methods of

| Analysis Bioacrosol sampling
Fate

and fungi and their ldentification characteristics .
UV light, HEPA filters. desiceation. [ncineration

NITV  Air Sample Collection anc
alysis. CEUL culture media for bacteria
Dbivgerosols. inactivation mechanisms =




B.Sc. Microbi
¢. Microbiology (IIT Year) V Semester —~—

1: MEDICAL MICROBIOLOGY & IMMUNOLOGY

papcr

iconical background of medical microb
.’hr\\\‘ Disease eyele \l-v\l\\‘l;\i'lw-l microbiology. Classification of medically  important
ayiniiiee . - - 2 3 O S ) ' ‘ £
“xfi\rcl‘uionﬂ‘hip pathogenici 15t ‘.‘1 pathogen and ils routes. Infection and ili type
N (8 B . [N 134 \ s 4 N . i = s
‘l:\rm'\\ microtlora of \l:n‘\l and \“lUl&‘llCc inn relation with bacteria, Virus fungi and
oS, 8 < L] 99 ¢ man .)Ud\ l h) . : ) ] h
i : . JHost-pathogen  interac e P
‘ i Bl yonee 1 | e . raction Definitions ol
. ,,mno):\.n. pdldbll&. pdlhug,mcu.\. l('ngcnicii\' virulence. carriers ¢ ,

V. we. carriers and  their types.

g ES.\' “ “ n . ~ 1 - - e R N - . .
1 omud! intections, opportunisiice infections. septicentia, septic shock

Al

s

o
'.'. T

features of the discases caused bae TS N -
catures ol the diseases caused bacteria. Clostridium, Bacillus. Stupliy locoecus.

Klebsiella, Salmonella, Pseudomonas, Vibrio . Neisseria, Mycobacteria.
Protozoan diseases- Malaria &

11 silent
:>:;\\\‘\.\CCL‘$. t.COH,
discasc — Hepatitis. dengue fever. small pox, polio.

1 chiasis.

LT 11 Protein foxins
wical methods —RIA. ELISA. complement tixation. ¢
anti microbial assuy and drug resistan
we example each: [nhibitor of nuclei¢ acl
| membrane function; Inhibitor ol protein synthesis:

carly dingnosis and detection of discase by
welutination. chemotherapy types and
ce. vacceines interferons. Antibacterial
d synthesis: [nhibitor

ypes and discase.

»3 mechanisim ol
action with o1

1.5 Fne modes of
Inhibitor ofcel

1l wall synthesis:
ed ( cell mediated and

AT IV Immune responses and its Lypes ~ innate (non spt‘giﬁc') . acquir i
§.oral ) immunity. Charactcristics ol an antigen (IForeignness. ‘.\‘f1olcculur slee and
d.cropeneily): Haptens: Epitopes (1 -& B cell epitopes). .-'\dJu‘\funlg. Structure. ['ypes and
- : lobulin srructures properties & functions Antigen antibody

Major

(s structures and luncuons

|mmunog
hy pcr.\’cnsiti\‘it_\‘

¥ ctions of antibodies: ogle
LLISA. RIA f\ggluunuuon
bility complex (MHC) Structure

&precipitate Complemen

and functions Autoimmunity and

{=ctions
stocompaty
Jracuons.

Types of Autoimmunity and
lels (Nude and SCID mice).
esion deticieney. Cub:

Tumor Immunity -
¢ - Animal moc
| cuhoceyte adh

l)isnrdcrs and
s lmnmnodcﬁcicncic
Lligashi 8) ndrome.
1d therapy for cancers.

INIT V 1mmuno|0&1“5”1ﬂ le

; W Lith exar

1 |\ persensitivitd with exa P diak-

—p - s i ndl'ulnc' L hLLl‘l
uses al

1. T Lecge
SCID. Diaeoi= qmor Antigens: &

Tyvpes of fumors- |
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B. Se. Micrah:
Kmh“’l(’g." (11 Year) v Semester
Stmester <7
Pape CIN o
per 1l : INDUST RIAL, NIlCROBlOL()(‘Y

NIT T Briel history ang deve

| opments :
‘ g ' S .
4. ortant microbial sty " AT

developn al nncrohiﬂlﬂg." Isolation of industrially
NProy cment,

9 v A . YRR Py frs e ol 3 s
§, obes. scale-up. Criterig wsed oy Peservation and maintenance of industrial

selection or micro

wetics o industrially imporiany micro e Rl

organisins,

AT 1 Fermentation process: . ?
ql p st Bateh, feod — batch and continuous fermentations: solid state and

;.meﬂ:ng-f‘_‘i‘?‘?ntéuons' Components in gy typical bioreactor and types. Maintenance of pH,
Jemperature., dissolved OXYRen acration and agitation. '

1\l1 LI Substrate tor industrial lermentation : Molasses, comn steep liquor. sulfite waste liquor,
Jrhey. yeust extract. Detection and assay ot fermentation product. Down stream Processing.
mmobilization & its applications. Antifoams. Mycotoxins with reference to Aflatoxins.
| Mierobial production of industrial  products ¢ citrie acid . ethanol .acetone . penicillin,
§ <reptomycin . vitamin B12 | riboflavin . amylase. protease. lipase . single cell protein

§ INIT IV Pnzyme immobilization Methods of immobilization. advantages and applications of
mmobilization. large scale applications of immobilized enzymes (glucose isomerase and
penicithin acylase)

UNIT V Food as a substrate for micro organisms , microbial spoilage of different food - stuffs .

principles and methods of food preservation . Microbiology of milk . dairy products and

fermented foods

PR s

Food — borne discases.




\
i B.Sc. Microbiology (111 year) V Semester \“
|

paper 111: MICROBIAL BlOTF‘CHNOLOCY

Y
\
A

1! \ticrobial Biotechnology and s Application
N . S P ations
b quons 0 human  therapeuues,

Microbial biotechnology: Scope and its
- nmental. and  tood wechnolopy

agriculure  (Biofertilizers,  PGPR.

) My corrhizz
Use of prok : o Zae),
St 38 prokaryotic and cukarvoti ; } i

taoicnl 2 e ; J cukaryotic OO ARTSTS
; _,:;hmho\:\\d\ applicanons Genetically engineered s ary microorganisms 1n
A u ©

i st s for industrial application: Bacteria
8. Ve

1 herapeuug dustrial Biotee :
NIT 1 ERCEERS \ - AN \‘_]“\“\“‘f\‘ Biotechnology Recombinant microbial production processes
pharmaceutica industries - Streplokinase, recombinant vaccines (Ilepatitis B vaccine)

§jicrobial polysaccharides and polyesters. Microbial production ol bio-pesticides. bioplastics
Hcrobial biosensors

b

OMT 11 Applicatons of Nicrobes in Biotranstormation Microbial based transtormation of
~ eroids and sterols Bio-catalytic processes and their industrial applications: Production of high
| nuclose syrup and production of cocoa butter substitute

INIT LV Microbial Products and their Recovery Microbial product purification: filtration. ion

| achange & affinity chromatography techniques lmmobilization methods and their application:

% Whole cell immobilization).

UNIT V Microbes for Bio-encray and Environment No. ol Hours: 12 Bio-ethanol and bio-diesel
i 3 ~ - ~ . . - -

Jercial production from lignocellulosic waste and algal biomass. Biogas
11 - comn = " ‘ s . 5 3
production = o and hydrogen production using microbial culture. Microorganisms 1in
Methane ¢

produchons dation of xenobiotics. mineral recoveryv. removal of heavy
<

i P - Degra .
bioremediauon: E—ruL’ resistancce. therapeutces and host pathogen

metals trom

agqueous cifuents -




B.Sc. MICmbiUlUg)' (Il year) v Sl

Paper V: SOIL MICROBIOLOGY

| il as a habitat for microorganisms: Soil m;
'l“soad‘ncmatodes Microbi ?‘lhdmsmb' Soil microbes — algae, bacteria, actinomycetes, fungi
i A1 ' g obial balance in cail A/ , , eles

p20d alance in soil. Molecular markers for ecological s‘lucliex" ()fs'%)il

\,»;';;mv.nms,

3 :.\‘
v

{11 Rhizosphere and rhizoplane micre .
! lhlAr'\ mm;msi\iun :11} hl/f\m]‘m“ MICTo organisms: reasons for increased microbial activity in
i'mfpl h &,. offect ) S r('):ftl' L.\.udulcs. [actors affecting exudation. rhizosphere microorganisms.
psphere EHIEH clors allecting microbial community in soil-soil moisture. organic and
panic chemicals. soil organic matter.

Organic matter dynamics in soil- microbial decomposition
Hulose. hemi cellulose. lignin. Factors affecting organic matter decomposition (litter quality.
inorganic chemicals, moisture); Pesticide degradation in soil. effects
al biomass as an index of soil fertility.

\[1 111 Organic matter decomposition:
fee
pperalure. acration. soil ptl.
pesticides on soil microtlora, soil microbi

negative interactions. Ammensalism. competition. parasitism and
hagy. namatophagy — predaceous fungi). commensalism positive
biosis, cyanobacterial bacterial (Rhizobium
biosis) and fungal

AIT 1V Microbial interactions:
Ledation (mycoparasitism, mycop al
ynergism, assoclaive sym
Frankia non root legume sym
{ beneficial microorganisims.

Leractions — mutualism, S
actinomy
sienificance ol n

aume symbiosis). cetes (actinorrhiza
smbiosis  types and 1ycorrhuza. Coneepto
P .S cycles. Nitrogen lixation- symbiotic and asymbiotic.

enes. phosphate solubilization and its mechanism.

o S

NIT-V Biogeocl emical cycles: G, ‘\11
UNIT-V Biogeoch i o

Lignificance of pitrogenase

\‘/' \”f‘bk/,




B.S¢. Microbi
: ¢. Microbiology (H1 year) VI Semester
aper 1 I ‘ ‘
per 1: FOOD AND DAIRY MICROBIOLOGY

JEL Y \‘ \\l\,‘ \‘(\lL ) S v . U D
NS l\ | “ IOl IS '\l\ “ ]l wlors ( .ll \lll&\l l\)“ll
\ ‘ ¢ ( 3 8
X S < E .

l' | o D \ :
ot MK ROBes in toods, natur ‘
aral Nora and souree of contamination of foods i
{ of foods i general

:\’i'\ )

;{Ul"'h“ spotlage ol ‘\';n'mus toods Principles. Spoilage ol ve ‘

et pread. canned toods age ol vegetables, fruils, meat, eggs milk
shysical methods of food

‘.\\\d H\L‘lh\\\‘\ \“‘ ‘ WESer ' \ (
t\)\“‘ ‘l .\‘l\;l““” PH“‘P' i l
ll},’(llx)‘;l:llic [H'cr»»\ll"‘.‘. l“uh

| principles
e (low, high, canning. drving). irradiation

o’ epera
Lo pulse IICTOWINE  Proces : ;
Ao wlt. supar n_i_l":“\\,”“l-' \“‘;\ aseplic pachaging, chemical - methods ol tood
\q.\;t_ 1 . . RAVY U N ¢ ACIUN, .\.()H‘ ni[ 8 Ve 'w \ \"
rite and mitrates. cthylene oxide. antibiotics and

\'H\‘fln\
rial diseases with examples of infective

intoxications; Bacte
Salmonella. Shigella.

clostridium, l:scherichia,
structures and functions.

‘ood borne infections and
Brucella. Bacillus
and viruses. Aflatoxins -

il

xic Lpes ©
Vibrio, fungi
and spoilage of
s hish and sed products. [ ouds pz\)duc;d by
ins): Mushroom cultivation
ntal foods

phyloCOCCUS:
bread, vinegar, fermented vegetables: prevention
and meat product
s as food (single cell prote

ases, proteases.

JT N Iood fermentations:
. v cectables. {ruits, meat
crobes = Fermented foods, mic
justrial enzymes and their uses 1
.\1}'coprote’m. Tempeh, s0yd sauc

robial cel
cellulases; Orie

n food industry ~ amyl
o: Traditional foods.

proccdurcs; preventive measures Sanitation
ACCP, SO stan

fatory Lesting
and inlmduclion )

it regulations
in foods

NPTV Loud borne out breaks — 1abo
1 manufacture. tood control ageneies and
[food borne pathogens

apid detection methods of
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B.Sc. Microbiology (I vear) VI Semester
Paper 1 MICROBIAL DIAGNOSIS IN HEALTH
CLINICS

yortance ot ' isenses | 7
pon { diagnosis ot discases Bactenial, Viral, Fungal and Protozoan [iseases of
an body svstems, chimeal samples tor diagnosis of infectious discase

linical samples (oral cavity. throat, skin,

T Him
~ rious hum
“Sllection of Clinical Samples How to collect ¢

.'-']!"];.-;!L. ‘

and precautions required Method of transport of clinical

S NIT L
3l00d. CS. urine and facces)

jshoratony and storage.

nation of sample by staming
thin bleod film for malaria

xamination and culture methods. Fxami
owenstein-Jensen medium.

ereulosts, Gremsastained

(NT VICROSCOPIC ¢
_Gram swin. Zichi-Neelson staning lor tub

ration atd Gse ol vuliure miedia - Blood agar. Chocolate agar.
Distinet colony propertics of various bacterial pathogens

Serological Methods - Agglutination. ELISA,

or rapid

PCR. Nuclete acid probes Kits f

Vo Lunthey awal.

UNIT IV Scrotogical and Molecular methods
mmunelluorescence. Nucleic aad based methods -
¢ and HIV. Swine 1w
[mportance. Determinaton  of
Determination of

Detection of Pathogens Typhoid. Dengu
censitivity in Bactena
method, Kirby method

ution method.

UNIT N
cesensitivity of bacteri
serial double dil

resistan
minimal inhibitory concentration
pur? g |
C - N 4
09( \W
N
=
//

N \V\D>

Antibiotic
a using disc diftusion
ic by

Tesung for
(MIC) of an antibiot




B.Sc. Microbiology (11 year) VI Semester
i Paper 11

VIICROBLAL QUALITY CONTROL IN FOOD AND
PHARMACEUTICAL INDUNSTRIES

‘]\,mhi..\logxcn\ Laboratory and Sale Practices Good laboratory practices

. ‘ ry - Good laboratory practices
7\“,3\\1‘»gmul practices Biosatety cabinets — Working ol biosalety ca

binets, using protective clothing.

ey BSLLC BSL-Z 91.-3. Discarding biohazar
for B BSL-3. Discarding biohuzardous waste Methodology of Disinfection,

o & lncineration

”‘N;.\.‘ Or O Tand S Phar \ T ! s 5

_\Uk‘umml..\_ \icrobes in Food ¢ Pharmaceutical Samples Culture and microscopic methods - Standard
a1 Most }?‘\\\n:\\w\e numbers. Direct microscopic counts, Biochemical and immunological methods:
\sate test 1ot endotoxin, gel diftusion, sterility testing for pharmaceutical products Molecular methods -

1

id probes, PCR based detection, biosensors.

1 Pathogenis \licroorganisms of Tmportanee in Food & Water Enrichment culture technique. Detection
| microorganisius - on 1D agar, Salmonelld Shigella Agar., Manito! salt agar, LM agdl. MceConkey
saboraud  Agar Ascertaining  microbial quality o milk by MBRT, Rapid detection methods of
ological quality of milk at milk collection centres (COB, 10 min Resazurin assay)

IV Water Potability No. of Hours: 5 Treatment and safety of drinking (potable) water, methods to detect
iy of water samples: (d) standard qualitative procedure: presumptive testMPN  test. confirmed and
Led tests for faccal coliforms (b) Membrane filter technique and (<) Presence/absence tests

v [IACCP for Food Safely and \icrobial Hazard analysis of critical control point (HACCP) - Principles.
{lagrams. limitations Microbial Standards for Different Foods and Water — BIS standards for common toods

rinking water

Paper 1V: Project Work

te: 1. Number of stucdents who will be olTered project work will vary trom college o coliege depending

on the infrastructural Facilities and may vary cach year.

The college shall announce regarding the number ol scats for project work well in advance and may select

- students for the same bascd on merit.

Project work will involve cxpcrimcnu\\ work and the student will have to do this in the time after their
sular theory and practical classes.

+ The final cvaluation ol the project wor
faminers.

L Guidelines pro\'idud by University gri Dev Suman Uttrakhand University, Tehri Garhwal for executing and
- cvaluation of project work will be final.

b Students will be asked their choice for P

‘M‘ld mentor selection will be completed by this time. L g b

4 \\ PQ"."CU\ work will be offered lieu ol any one Discipline bpcuhc 1:lective and will be eva uvated tor LW
BN "

A |

K will be through « culnmitiee ivolving internal and external

roject work at the end of 1V semester and all formalities of topi¢



