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t. Aloysius College (Autonomous), Jabalpur, M.p

Department of Botany and Microbiology

Deparvtment of Higher Education, Govt, of M. l

Under Gradoate Industrial M i - Syllabe

adun vial Microbiology Syllal
as reconumende entr ar studi e Govert
ended by Central Board of Studies and approved by the Governor of M.P. Sessi
M.P. Ses )
onwards oA

Class: B. Sc.
Semester: 1 Year
Subject: Industrial Microbiology
e lr..|||)u .‘l 1
T itle of Subject: Fundamental of Industrial Microbi
i rial Microbiology and Technique
Max. Marks: 40 (') +10 (CCE) =50 h fecmidues
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UNIT=1: HISTORY AND SCOPE :-

—

[lixtony - Spontancous generation and Biogenesis; scope and application of Microbiology in
human welfare: Development of Microbiology:- Contribution of A. V. Leeuwenhock. Alexander
I'leming. Louis Pasteur, Robert Koch and Edward Jenncr:

UNIT-11:  DIVERSITY OF MICROBIAL WORLD A :-
I'hree kingdom and Whittaker’s five kingdom system of classification.

General Characteristics and structure of Eubacteria- Morphology. structurcs external and internal
to cell wall. '

Bacteria with  unusual  Properties:- Archaeobacteria, Cyanobacteria. Mycoplasma and

Actinomycetes.
UNIT-111:  DIVERSITY OF MICROBIAL WORLD B :-

Introduction to - Fungi: Classification, general characteristics, reproduction and economic

importance.

[ntroduction to Virus, Classification, general characteristics, structure and reproduction: 4.
"MV, Pox Virus, Prions, Virions, Virusoid and Viriods
UNIT-1V:  MICROBIAL TECHNIQUES :-

Dark

tion and Application of Bright field Microscopy.

Microscopy: History. Principle, Construc
cent Microscopy and electron Microscopy. sofware i

ficld Microscopy, Phase contrast, I'luores

micrascopy.

\
application of Autoclave, ot air ovew, incubator, b.

[nstrumentation: Principle, construction and
Spectrophotometer. pll meter. centrifugaton

0. D. incubator. Jaminar Air Tlow, Colorimeter,

and chromatography(TLC)
UNTT-V e MICROBIOLOGICAL METHODS :-

i e nes of culture, Pure eulture
srilization and disintections types of calture. Pure ¢

i R . P
and chemical theories ol staining, principle. procedure ant

\edia Preparation; Concept of ste
technigues: Nature of dyes,physical
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application ol simple stainingnegative staining, differential staining Enrichment el ]

micromanipulator: Maintenance and preservation of pure cultures,
Listof recommended books:

L. Nictobiology- Pelezar, Chan and Kreig. Ingrahm

2. General Microbiology- Stainier, Ingharam, Wheelis and Painter.

A Biology of Microorganisms Brook and Madigan,

4. Bundamental Principles of Bacteriology, - A.J, Salle,

S0 Introduction 1o Microbiology. - Ingraham and Ingrahan.

0. lools and techniques In microbiology by Nath and Upadhyzy

Powar C. B. and II. I, Daginawala (2003). General Microbiology Vol. 2; Himalaya

Publishing House.

8. Dubey R. C. and D. K. Maheshwari (2004). A Text book of Microbiology. 1" Edition:
N.Chand and Company [.td. ‘

9. 11 C. Dube (2005) A Textbook of [Fungi, Vikas Publishing House.

IO Ancja. Ko Re Experiments in Microbiology. Plant pathology, Tissue culture
Mushroom Cultivation: New Age International, New Delhi.

LT. Atlas R. M. Microbiology — Fundamentals and Applications. Mac Millan Publishing
Company. New York.
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S ALovsins College (Autonomous), Fabalpor, ML,
Department of Botany and Mi robiclogy
Department of Fhigher 1 di

Uiy Giraduate
as recommended by Cengral Board of

ation, Coovt, of M.
Indostrial Mie robiology Sylabus
Studies and approved by the Governor of ML Session 2019
onvaris

Class: B3, S,

Semester: 1 Yen

Subject: Tndustrial Mic ubiology
Paper: N

Litle of Subiject: Mi raboal Biochemiotry and oo,
Mans Marka: Q0 (V1Y) o10 (e 1) =50

Course Outcome: Studen! daevelo

PS tundimental knowledve of imimunolos
toanalvse carbohvdrates

.:Iri!!\) \;)J“' Hes 1
Sprotens and lipids in various samples oy

phcable in i fpo

UNTE -1 CARBOHYDRATES :-

Classification: Chemical structure and properties of monosaccharides, oligosaccharides and

palysuccharides.

UNIT-11:  LIPIDS AND NUCLEIC ACID :-

Naturated and unsaturated fatty acids; structure, classification. propertics and functions of lipids

Structure and properties of purines and pyrimidines. structure and types of nucleic acids.

UNIT - 11l: PROTEINS :-

Sructure, classification and properties of amino acids, classification and propertics of proteins.,
primary. secondary and tertiary structures of’ proteins.

UNIT-1V: ENZYMES :-
Classtlication of enzymes, coenzymes and cofactors, mechanism of enzyme action, compelitive

and non competitive inhibitions, allosteric regulation of enzymes, isoenzymes, factors affecting
enzymie action.

UNIT-V:- IMMUNOLOGY

History & Scope of immunology, antigens- types of antigens, antigenic  determination,
determinants of antigenicity. Antibodies- nature, function. structure of immunoglobulin, types ot
Iy and abnormal immunoglobulins. Production of vaccines & Monoclonal antibodies. Antigen-

antibody reactions-precipitation, agglutination, neutralization, opsonisation. limmunodittusion.
immunocelectrophoresis, FLISA.

List of recommended hooks:

b Prnciples of Biochemistry - AL, Lehninger,
’
- Fundamentals of Biocheminstry - 1.1, Jain

3. Biocheminstry- Voet and Voel,

4

~Microbial Geneties - Freifelder
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St Aloysius College (Autonomous), Jabalpur, M.

Department of Botany and Microbiology
. o . | )
Department of Higher Lducation, Govi, of M I"
Under Graduate | i i . n
aduate Industrial NMicrobiology Syll
as recomimended by Ce . i R
y Central Board of Studies and approved by the Governor of MLP, Sessi
VILP. Session 2014
onwards e

Class: B. Sc.

Semesters T Yean

Subject: Industrial Microbiology

Paper: | |

Fitle of Subject: Microbial Physiology and NMetabolism
Max. Marks: 20 (THH 10 (CCE) =50
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UNIT - 1: MICROBIAL GROWTH:-
Mathematical nature and cxpression of growth, Generation time. Growth
r. cell mass and cell constituent). Lffect

| and Oxygen). Continous culture

Detinition ol growth.
fe o Bacteria, Measurement of Growth (cell numbe

cu
(temperaturc, pl

ol environment on the microbial growth,
sanchronous culture and Batch culture.

UNIT -11:  MEMBRANE TRANSPORT PROCESS:-
remical properties of cell membrane. function of cell

Difterent models of cell membrane., Biocl
osmosis, plasmolysis.

membrane. Types of cellular transport(
aclive & passive transport, group translocation).

diffusion. gaseous exchange.

UNIT -111: BACTERIAL PHOTOSYNTHESIS AND FUELING REACTIONS:-

(lassification of photosynthetic bacteria(QOxygenic & anoxygenic photosynthetic bacteria).

I'hotosynthetic structure, Photosynthetic pigments. Photosynthetic clectron {ransport syslem.

Mechanism of Photosynthesis(Cyclic& Non cyclic).

UNIT =1V METABOLIC PATHWAYS:-
tose phosphate pathway.

Respiratory Pathways(Glycolysis, Entner Daudoroff pathway. Pen
Fermentation process &

hrebs evele). Calvin Cycle, substrate level& oxidative phosphorylation,

products.

UNIT - V-2 MICROBIAL ASSIMILATION AND BIOENERGETICS:-

onia, Nitrogen and sulphate Methanogens and methylotrophs. Principles of

Assimilation of Amm
reaction, oxidation reduction

Bioenergetics.  AG. endergonic  and exergonic reaction,

Redoxpotential




St Aloysius College (Autonomous), Jabalpur, Vi1,

Department of Botany and Microbiology
Department of Higher Fducation, Cove ol NI
Under Graduate Industrial Microbiolopgy Sylabus
as recommended by Central Board of Studies and approved by the Governor of MU Sescion 201
omar s

Class: B Sc,

Semester: H Year

Subject: Industrial Microbiology

Paper: 11

Title of Subject: Microhial Genetics and Molecular Biology
Max. Marhs: G0 (THH+ 10 (CCL) 560

v N : ' B » g Micrabizil ot i q
Course Outcome: Scholars develop basic concepts and techniques regarding Microbial plrizsio,

metabolism. 1t develops understanding of vavious — application ol microbial cechiniques i

molecular hioloay.

- . -

UNIT-1- DNA REPLICATION AND PROTEIN SYNTHESIS:

Fypes and mechanism of DNA Replication; DNA topology: DNA Replication in prokaryotes
and cukarvotes, Protein synthesis,

CNET-11- GENE REGULATION IN PROKARYOTES AND EUKARYOTES:

Operon coneept- Lac and trp; Britten Davidson model of gene expression.

UNIT-111-  MUTATION:

I'vpes of multation: Molecular basis; Mutagenic agents DNA damage andrepair mechanism:

Auxotrophs: Prototrophs and ame'’s test

UNIT-1V- GEN[-ETIC RECOMBINATION IN BACTERIA ~

| ransformation. Transduction and Conjugation, Genetic mapping, cxtrachromosomal genctic
material: Plasmid, cosmid. transposon, overlapping gens, silent genes.

\
UNIT-V-  RECOMBINANT DNA TECHNOLOGY:-*

322

lsolation of DNA: Inzymes used in recombinat DNA Technology: Use of vectors:- Pl?l .
PUC 8 phage vectors-M.13 , Cosmid, phagemic, 17 plasmid, SV40; Gene cloting

prokaryotes:Southern and western blotting,

rHNA products: Insulin, Interferons and Immunotoxins.
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St. Aloysius College (¢ tonon 7 3
yysius College (Autonomous), Jabalpur, MY

Departnent of Botany and Microbiology
lyl::'ltlgfl('(n.lvllll ol Higher 1".(!||t‘.|tiun, Govt, ol .\l.lr',L
e ot Bt :I‘.I( ll.li.(‘ lll'(lllxll fal NMicrobiology Syllabios
! ral Board of Studies and approved by the Govern ' 0551
s | ol MLP, Session 2014

Class: B. Sc.
Seimester: HT Yean
Subject: Industrial Microbiology
Paper: | )
Title of Subject: Fer i
\ x mentation technology and Bi istic
Max. Marks: 40 (TH)+10 (CCE) =50 e SREEREE

(_4(' ¢ Ol ‘ ) (
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agricultare 1na leod microhio '
cd microbioleey production of biofertilizer aad gualing ¢ U “edih]
FAQ | qu tosting ol edibics.

UNIT—1:- PRINCIPLE OF FERMENTATION :-
ant microorganisms ; Strain improvement
ulum for industrial

Is. cellulosic

Primary and secondary screening of industrially imporl
mutation. recombination and protoplasmic fusion: development of inoc
lermentation: types of fermentation media — saccharine materials, starchy materia

materials. nitrogenous materials, enhancers and precursors.

DESIGN AND TYPES OF FERMENTOR :-

a batch fermentor ; Types of fermentor : Batch : Continuous : Stirred tank -
compulcr'control of fermentation process.

UNIT =11 :-

Structure of
Jluidized bed and Solid State fermenter ;

UNIT = 1T :- RECOVERY PROCESS :- _ .
product recovery ( Physical and

g - intracellular and extracellular
and purification Product

Pownstream Processin
Cell disruption method , solvent extraction

( hemical methods ) 5
;ceoteny by whole broth processing.
UNIT - 1V e- BIOSAFETY MEASURES :-

DNA Regearch ; Quality control regulations <
. Regulation for disposal of bio-hazardous materi
industries  (Dairy and  Food,

{ regulations of recombinant Hazardous
als &

mycotoxin hazards
Biosafety in laboratorics and

Ciovernmen
indastrial waste ;
Biopatents in industries:
tural and Beverages).

AND IH()INFORMATICS -

Pharmaccutical. Agricul

UNIT =V :- BIOSTA'I'ISTICS
Tabulation and Graphical

Classification ol Data.
erits:

Mode, Median- merits and den
and Standard Deviation.

Principle of [3iostatistics;
ntral Tendency- Mean
Deyiation variance

Measure of Dispersion Range; Mcan
&A &17 Q!(V -
;y:) - N—VM

A, Biostatistics

representation: Measures of Ce

Y .
SN :
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Piepariment of Botany a4 Vicrabialoey
Depavtment of Higher Udvcaiion, Gag , .hl”, »
Under Gradoate Industrinl Micraty f‘,.b.\ ‘ |\. |||, :
as recommended by Centeal Board ot Stadies and appros el h\,”“ V(',‘.\l'l wor of MP
v { v Sessjon 201

onveaiods

Class: BB Sc.

Semester: HEYea

Subject: Induostrial Nicrobiology

Paper: 11

Litle of Subject: Agricultureal, Eovivonment and Todusteial Sicrobiology
Maon, Marks: 40 (TH)+ 10 (CC1) =50

C ourse OQutcome: Student will Teamn | TR

produdcts  rtormation toQai voandctai aa 1 ) Lt t |

product i (L MO N th ont 11 [ Net | 1 I
UNTT T e BIOFERTILIZERS AND BIOPESTICIDES :-

Biofertilizer :- Industrial production of Rhizobium, Azotobacter, Cyanobacteria, Mycorrhizac

V' AN and phosphate solubilizing bacteria

iopesticides - Production of bacterial . viral and fungal biopesticides, microbial warfare on

plants,

UNIT I :-  BIOREMEDIATION AND BIOLEACHING :-
\Management of Industrial waste- textile, pharmaceutical and dairy industry.
Vanaeement of agricultural waste.

Management of Municipal waste- Primary, Secondary and Tertiary treatment Microorganisms in

Composting.. Biolcaching of copper and gold.

UNIT I ;- METABOLITES PRODUCTION :-

Industrial production of organic acids, enzymes (amylase and protease), solvents (acuom
enthanol and glycerol) Vitamins (B12 and riboflavin), Antibiotics (Penicillin and Streptomycin)

UNIT IV - FOOD AND DAIRY MICROBIOLOGY :-

\licrabial role in production of bread. cheese, butter, yoghurt, cultured buttermilk. condensed

aud iy milk products, Indian fermented foods.

UNIT V- BIOFUEL AND MICROBIAL FOODS :-

Biotuel :-Microorganism used, fermentation condition, recovery, production and uses ol

hadrogen. ethanol and biogas.

SCP - Production of SCP (Algae and Bacteria); Product quality, merits and demerits. .

Mushroom :- Production ( long and short mcthmlg) and harvesting. /
1
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