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Subject wise distribution of marks and corresponding credits

)

Maximum Marks Allotted Contact
Theory Slot Practical Slot Toriods | el
S | Subject N Subject Cod Paper N Total (Perweek) . ait
Noz {2 HESE RS RS e bt - | End Semester |  Mid term Quiz/ | Lab. |Marks !
Examination | Assignment/ Work/ Lit|e| *
i b
P1|P2| P3| P4|PL|P2| P3| P4| A
MCOVI208301 |Comprehensive Viva S0 S0 0(0|4 4
1 i | C
AW
\\% MPRES205301 |Presentation 50 50 [ojof4]| 4 .
\1-\ ¥ y
Microbial Genetics and R bi DNA Technol
MMBIO20S301 i 15 5 50 )
) b\q”‘? (Paper - T) 30 C
%“;W\q
MMBIO20S302 |Food and Dairy Microbiology (Paper - 1) 30 15 5 50 3 3
02 'Ilﬁ MMBIO205303 |Industrial Biotechnology (Paper - IIT) 30 15 5 50 |3 3
2 | Microbiology
A MMBI020S304 (Envir tal Bibtechnology Course (Paper - IV) 30 15 5 ' 50 |3 3
Ao
If‘
MMBIO20S305 |Paper- | and 11, Practical, 1-Sitting (Practical - 1) 30 20 50 2 2
houdle
MMBIO20S306 I'aper—‘ 1 and IV, Practical, [1-Sitting 30 20 50 2 2
(Practical - IT)
Induction programme of three weeks (MC): Physical activity, Creative Arts, Universal Human Values, Literary, Proficiencey Modules, Lectures by Eminent People,
Visits to local Areas, Familiarization to Dept./Branch & Innovations.
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Class © {M.Sc. {Microbiology)
Semester’Year i Semester >
Subject & Subject Code Microbiclogy - MMBIO208301
Baper Microbial Genetics and Recombinant DNA Technology — 301
Max. Marks 30
Credit Total Credits
EiTIP
3
3 1‘ 016G

Course Objectives:

The ehiective of the course is to familiarize the students with the basic concepis in genetic engineening; to
cguaint the students to versatile tools and fechninues empioyed in genetic engineering and recombinant

DA technology: and o appraise them about applications genetic engineenng.

3

3

Course Qutcome:

| Atihe end of the course, feamers will be able to:

1, Undarstand use of genelic code table to translate from DNA sequence o protein sequence.

irepair and recombination.

3.Get the Knowledge on DNA Structure and its vadations, properties and modification of DNA.

&% Cet the Overview of DNA packaging; Synthesis and processing of RNA and proteins: Regulation of
oene SYOression.

5. Gst the Knowledge on the repetiive DNA seguences and ransposable clements; Promoiers and
methods of isolation; Transcription faclors- thelr classification and role in gene expression.

i : 2 S : gEse i _ i
(2. Learn the genetic changes due o mutations- Point Mutations, Deletions, insertions, and Damage, DNA?

Ztudent Learning Outcomes {SLO}:

Students will

1. Expizin genome organization in higher organisms.

Z.Describe Kinstic classes of DNA and Gene families.

3. Undersiand the steps involved in recombinant DNA {echnoiogy.

4, Explain the construction of DNA & ¢ DNA fibrary and their applications.
. Understand about the Nucieic acids

&. ¥now the struciure of nucleic acid, types of Nudleic acid and itsForms.

7. Explain genome groanization in Prokaryoles and Eukarvoles.

Unit : Syliabus Periods |

Structure of DNA. Varigfion from Watson and Crick miodel. Clvomosome
struchwre {eubacieria, eukaryoles, viruses). Modes of DNA replication in
hacteriophzges { X 174, izmbda). Milochondral DNA, Ssifish DNA, G- DNA
garsdox. Prmary struciure delermination {denaluring, heleroduplex, RNAY
seguencing . DNA sequencing). Westem, Southemn and Northam blotting. Types,
of plasmids, delection of plasmids. Replicstion of plasmids. Application of
plasmids in genetic engineering. Cosmids and their application. Construction of
bacterial straln for indusinial pupose.
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\ RNA: Structure of RNA (mRNA, tRNA rRNA) Proka ryatic and eukaryotic b -
7.y |Wranscriplion. Regulation of franscription. The genefic code. Protein syithesis 12 %
e {iransiation in prokaryotes and eukaryoles. -

Types of mutagens. Molecular basis of mutation. Types of mutation. Genetic
analysis of mutants. Mulations affecting structure and funclion. Methodology in;

UNIT - (it [evaluating mutation. DNA damage and DNA repaic system. Site directed}” 12
mutagenesis. Random mutagenesis- Induction screening and isolation. Site
directed muiagenesis.

Fine slructure expression and analysis of gens. Functional alielism and

UNIT - Iy {complementation tests. Genetic recombination in bacteda. (ransformation, i3
Transduction, Conjugation and transfection). Restricion mapping. Gene therapy,
Enzymes involved in DNA replication. isolation of DNA. RNA vectors, In vitro

UNIT - {manipulation of DNA (random and restricion end nucleases, polynuclectide 12
Kinase)

REFERENCE BOOKS -
1. Biochemistry of Nuclic acids By Davision. [N
2. Gene Vi By Lewin, Oxford University Prass, \
3. Chemical mutagenssis By Vogal and Rohrobom.
4. Genstice of Bacleria and their Viruses (Studies in Dasis genelics and molecuiar biology) By W
Mopenn
5. Mannual of methods for general bacteriology By Philip G
&. Biochemisiry By Stryer LWH. Freedom and Company
7. Foundation of genstics By A.C. Pai
3. Mtolscuiar Bintogy of ihe gene By Walson.
&. Gensfics By P.K. Gupta
10. Ezsential genelics By Russsl
11. Genetics By Gardner.
12 Prancipies of Biochemistry By Lehninger and cox.
13. Molecular doning Vol. Ll and M Maniats, Sambrook and fritr. y ','

0@\& 7>

\»rh\ﬂ | Q %b\' . .

e 0



EXLGUVE

i e g

Bl WA A SRR School of Basic and Applied Sciences

Class IM.Sc. (Microbiology)

Semester/Year il Semester

Ruhisrt & Suhipet Ooda (Miceabindnmy - MMBINIASANG

Paper Food and Dairy Microbiology — 302
Max. bMarks 30
Credit | Total Credits |
LiT 4P
3
siaip

{Course Objectives:

fond

The aim of the course is o gain knowledge about fermentation technigues used in dairy industry, role of
imcroorganisms in ferrmeniation and o gain skilis to control fermentation process. To undersiand the key
concepts in faod and dairy microblology To gain knowisdge on various methods of microbial analysis of

Course Quicome:
Al the end of the course, leamers will be able:

extinsic faciors on growth and survival of microorganisms in food and dainy.

extrinsic faciors on growih and sunvval of microorganisms i Tood and dairy.

i3, To Know about food Presanvation.

£ To undersiand the imporiance of microorganisms in preparation of dalry products,
5. To undersiand the Ricrebia! production of single ool protein,

4. To undersiand the significance and activities of microorgarisms in food and role of intrinsic and

2. To understand the significance and aclivifies of microorganisms in food and role of intrinsic and

Student Learning Outcomes {SLO):

Students will:

1. To know the spollage mechanisms in foods and dairy and thus ideniify methods to controd
deterioration and spoilage

2. Torecognize and describe the charactenistics of important pathogens and spollage
mreEcroorganisms in foods and dairy.

3. To leam various methoeds for their isclation, detection and identification of microorganisms in
fiood and dairy and employ in industries

4. To identily ways o control microorganisms in food and dalry and thus know the principles
wolving various methods of food preservation

5. To undersiand of the basis of food salely regulations and discuss the rationale for the use of
standard methods and procedures for the microbiviogical anaiysis of food and dairy.

%. To acquire, discover, and apply the theories and principles of food mmb*ai&w n practical,
reabworld situations and problems.

Linit Syilabus

Periods
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Microorganisms important & food microbiclogy-fungi, yeast, bacieria- Their
general characleristics, classificaion and imporiance. Principle of food -
preservation. Asepsis- removal of microorganisms (anaerobic condition, high
iemperature, low temperature, drying). Factors influencing microbial growth.
Chemical preservation, food additives, canning, freatment parameters.

LENIT - | 12

.é!’l»

Food Fermentation, Bread. Vinegar, fermented vegetables. Oriental fermented
foods. Spoilage of vegetables, fnuits, meat and meat products. Spoilage of fish
UNIT -l 1and sea foods, poultry products. Spoilage of canned foods, detection of spoilage] 12
and characlerization.

Microbiciogy of Milk and milk products: Sowrce of microorganisms in milk, their
types and classification. Microbiological examination of milk and milk products.
UNIT - iStandard plate count, microscopic count, reductase test. Preservation of milk
and milk products. Pasteurization, drying of milk

ik
[R%]

Production of milk products: Imporiance of nicroorgamisms in preparation of
UNIT - v |deiry products: cheese and bufter milk, yogurt. Diseases caused by milk 12
associated bactena.

Microbial production of single cell protein, mycoprotein, mushroom cultivetion.
UNIT -V [Geneticaliy modified foods, 12

REFERENCE BOOKS -

1 Food microblology by Fraviar and westhos,
2 Fundamenais of food microbiclogy by Saids, ML

3 Food Microbiology By Adams MR and Moss M.O. Royal Sccisty of Chamistry Publication.

Cambadge.
4 Prncipies of Fermentation Technology. Stanbuwry, P.F Whiteker, & and Hall, 8.4, {10505} Ind Fdtion,
Fergamon press

5 Basic Food Microbloiogy By Barwart, G J. (1989 CBS Publishers and Distibutors. Delhi,

8 Food Poisoning and Food Hygiene By Hobbs BC and Robers I Edward Amoid {A Sivision of
Hodder and Stoughton) London.
¥ Dabry Microbiology By Robinson R.K. Elsavier Applisd Sciences, L ondon,
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Class

M.8c. (Microbiclogy)

Semesier/Year 1H Semester

Subject & Subject Code Microbiology - MMBIO208303

iPaper Industrial Biotechnology ~ 303
fax. WMarks 30
Credit Total Crediis
LITLP
2
3i0jo0

Course Objectives:

i examines how Industrial biotechnology enables the use of renewable resources in industry, thereby
@ increasing efficiency, decreasing pollution, and reducing energy usage and waste production during
various types of indusifal processing.

Course Quicome:

A the end of the course, learners will be able to:

:Remember and Understand the design and funclioning of different types of Bioreactors
and Downstream processing

Evaiuate the application of different types of Bioreaciors inciuding immaohiization

raacior system and its Enelics

Caomprehend the structure and funclion of macromelecules such a2 Profeines and Nuglsic
&oid and there arangement in Celi

{ndersiand the concept of genes and snrymes

Skiltully perform basic expenimeant in industiial Bictechnology

Student Learning Ouicomes {SLO):
Students will:
Develop key practical skills in fermenting bictechnology and better understand operations and

£ cornmercial opporiunities in fenentation-based biotechnology

increase thelr understanding that ‘industrial bictechnology' is based on using machinas to control the
growth of microorganisms ( :

Develop knowledge of a variety of fermentation strategies

Analyse potential business opportuniies in fermentation-based bm{echmicw

Expiore the biclogical and technological principles which govern actual and poteniial bio-business

Unit Syilabus ' Pericds
Historical Development and scope of industrial mmic}ogy Screening for|
economically important cultures {Primary and Secondary sorsening:. Detection

UNIT -1 iand assay of fermentalion producis: physisiogical and biciogical assay methods. 12

Stock cultures and their preservation methods. Sterilization methods in
fermentation industries.

-




-
1

LN -1

jfermentation. Surface, submerged, baich, continucus and dual or mudiiple

Fermentation eguipments: Design and construction of formenters and other
iaboratory requirements. Shaking device, aeration device, anfifoaming agents,
Monitoring of fermentation process Fenmentation : Characieristics  of
fermentation media, Raw materials (substrates). Solid siate and fiquid siate

fermentation. Scale up of fermentation processes. Computer applicetion in
fermeniation technology: Product recovery methods.

12

UnET -

Application of bictechnology in pharmaceutics: Production of tetracyciine and
maciokde  antibiotics and  peptide Microbial  Enzymes: Amylases,
Amyloglucosidases, proleases and celiuleses. immobilized systems and their
application; Profein Engineering and its application.

12

UNIT -1V

Microbiclogical Production of beverages: Production of beer wine and whiskey.
Fermentative production of ethanol (Pasteur effecti, Glvcerol, Butanol and
Acetone. Production of organic acids {Acetic acid, citric acid), Amino acid -
lysine, L-Glutamic acid). Vitamins {8 & C), Transformation of sterpids.

12

UNIT -V

Microbial fermentation of tes, coffee and retling of jute. imporiance off
microorganisms of in leather, petoleum and mine industies. Acid mine
drainage, bicleaching of melals and use of microorganisms i enhanced
recovery of percieum.

12

REFERENCE BOOKS ~

Loy TR 5 B R 5, T Y

o~

2

10 Biotechnology : A Text Book of Industriai Microbiclogy By Trueger and Annsliese Cruger,

11

Indusirial Microbictogy by Casida. LE.

industrial Microbiclogy by Patel. AH.

Indusirial Micrebiclogy by Miller and Litsky.

Industrial Microbiciogy by Prescot and Dunn.

industrial Microbiology by Onions. Allsopp and Eggins.
Hicrobial Enzyme and Biotechnology by forgarty and Keily
Comprehensive Biotechnology by Murrag (Ed) Vol |

Process development of Antibiotics fermentation by Calam 0.t
Economic aspects of Biotechnology by Andrew J. Macking.

Principles of Fermentation Technology By Stanbury, P.F. ABP, New Dathi.

&
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School of Basic and Applied Sciences

Class  |M.Sc. (Microbiology)

Semester/Year lii Semester

Subject & Subject Code Microbiclogy - MMBIO208304

Paper Environmenta! Biotechnology Course ~ 304
Max. Marks 30
Credit Total Crediis
LiITIP
3
31010 i

Course Objectives:

1his course comprises of giving students a thorough understanding of basic science behind the salient
Lagiogical processes refated to environmental degradation and protection as wel as familiarize them with
the possitle applications leading to bictechnology for protection of environment.

Course Cutcome:

At tne end of the cowrse, leamers will be able to:

1. Study the environmental biotechnelogy is to undersiand the current applications of biotechnology to
ienvironmental quality mfaiuazion,, monitoning and resediation of conlaminated environments, :
\Z. Evaluate the potential of bicdegradation of organic

poliutants, taking micvebial and physical/cheminal LIVEDOITIENS, as well a3 the chemicsl

stuchure of the compound Hsel, into consideration

3. Understand the phenomenon of phytoremediation for the

decontaminalion of soll and water, wetlands as treatment processes, biofiims/oiofillers for
vapor-phase wasies, and composiing

4. lzam about the environmenial guality evaluation, mordtoring, and

ramediation of contaminated envirenments

5. Students will feam about the use of bicsensers in environmental analysis,

environmental engineering.

Student Learning Outcomes (SLO):

Students will:

1. Gain fundamental knowdedge in microbiel biochemistry. Understand moleculaf basis of various

pathological conditions from perspective of biochemical reactions in HCTO-Organisms.

2. Classify microbes according to energy source and carbon source and evalugte energy cutcome of the

Eﬁﬁi‘gy metabolism according 1o electron accepior and electron donor usage

3. Apply Moneds kinetics and basic chemosiat theory to detennme microbial growth rates, bicmass yield,

and substrate concentration and removal rate

4. Carry out an experiment with nitrification in & continuous lab-scale bisfeacter for ammonia removal

5. Describe suitable methods for characterizing the activity, function, diversity, and composition of

irmicroblal commumities

6. Define basic concepts in microbial ecology, such as carrying cas;:e{;a*}r succession, - and K-selection,
ecoiogical niches

7. Outline the principles of methods for quantification of organic carben in wastewater and calculate the

theoretical oxygen demand for simple organic compounds

Unit Sylabus - FPeriods |
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UNIT - |

" JAir Microbiology: Air bome microorganisms and their significance in human %

health and plant disease development. Microorganismis in indoor and cutdoor
environment. Techniques for analysis of air bome microorganisms — The settling
plate technique, sl ype sampler, louid impinge, sieve sampler, Anderson's 19
sampler, cascade sampler; Filtration methods. Condrol of microorganisms in Al
Bltration Laminar flow. Major allergic and hypersensitive reactions caused by air
bome microorganisms.

UNIT - i

Water Microbiology: Source of water, distribution of microorganisms in water
from different sources. Methods of purification of water, Baclerial contaminanis
in water, The coliform group. Microorganisms other than coliforms. Sewage: 12
Composition and its disposal. Mailor groups of microorganisms in sewage, BOD,
ireatment of domestic and numicipal sewags,

UNIT -

Scil as environment for microbial growth. Imporiance of microorganisms in soll.
Role of microorganisms in mineral cyoling- Nitrogen. Carbon, Phosphorus and 12
Suiphur cycling.

UNIT -1V

Microbial interactions : commensalisms, Neutralism, Synergism and antagonism,
symbiosis. Soil as source of indusirially imporiant microorganisms. Screening of

soff microorganisms for Divaciive molecules. Enzymes and antibiofics. oy

UNIT -V

Hole of microcrganisms in Bioremedgiation. Natwe of mduswial effivents of
leather, food and pharmaceutical industries. Mature of soid wasie of agriculiure.

5 ! : a2 el 12
catie and poultry farmis and hair saloons. Dolid weasie management using

microbes as ook

REFERENCE BOOKS -

i

Z

th

Sewage freatment in hof climates by Mara, D
Biotechnology and waste waler trealmeni by fields, ML,
Asrobiciopy by Tilak

Erock Biplogy of Microorganisms. By Medigan, M.T. Mardinke, LM, and Parker, . Pearson
Education Inc. New York

RMicrobial ecology By Alexander, M John Wiley & Sons, inc. New York
introduction to Scil microbiology By Alexander, M John. Wiley & Sons Inc. New York
Bioremediation. By Barker, KH. And Herson, D.S. Mc Craw Hill Inc. New York

The Envirconment of the Deep Sea By W.C. Eeneasst, Vol il J.g. Morin Rubsy,

W
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Class

M.Sc. (Microbiology)

SemesterYear {1l Semester

Subiect & Subject Code Practical Microbiology - MMBIO208305

. W 10
Pl A" S Mg
/ 0

Paper Paper-1and I, Practical- | Sitting
iMax. Marks 50= {30+20)
Credit Totai Cregiis
LITIP
' 2
PRACTICALS
Sty of iransformation in bacteda.

Z isolgtion and characterization of mutants.
2 Isolstion of mutanis using physical and chemical methods:
4 isoiation of DNA. RNA and Protein from Microorganisms.
S Uetermination of molecular weight of DNA, RNA and Proteins usIQ agarose gel and PAGE
& Preparation of standard curve of sugar and protein.
7 Isolation and identification of microonganisms from mik & mik products Grading of mik using

phosphatase lestmethylene blue reductase test. identification of toxic metabolites in snoied
ik and mik products.
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Class

M.Sc. (Microbiology)

SemesterfYear {it Semester

Subject & Subject Code Practical Microbiology - MMBIOZ0S2G8

Paper Paper- il and IV, Practical- i Sitting
fax. Marks 50= {30+20}
Credit Total Credits
EITIP
2
10} 2 i
3
PRACTICALS ¢
4 Production of enzyme in submerged and solid state cullure.
2 Pomary and Secondary soreening of microorganisms for industrially inportant compoungs
{enrymes, antibictic, alcohol).
3 Puniicaton Of prosins and DIcatEve molstuies.
£ fJBeecsmusn actrvisidinn of farmantotisn rurdn s
4 Assay and estimation of fermentstion produgis.
g Xnowledge of basic fermeniation equIPMents Used i DAICT 800 CONUMUIoUS Culwes.
g Isclation and enumeration of MICICOrganISms from soil, water and air.
7 Study of mucrobial contammants rom water and wasle waler.
g BAL. ana C.U.LU. esumation.
4 Solid waste management. 5 s
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EKLAVYA UNIVERSITY

~ Scheme of Examination M icr

or hatcl admitted in Academic Session 2

, DAMOH (M.P.)
obiology) IV Semester

Subject wise distribution of marks and corresponding credits

Contact
Maximum Marks Allotted Periods
]:" éfluhject Name Subject Code Paper Name Nl'l?ul‘ils Per weck Tuta‘l
A i Fourth Semester ari Credits
1} P
Thesis Presentation
3
A
I
-]
n\/a | Microbiology MMBIO20S401 Dissertation 300 200 500 0|0 16
0
"o
&
=g
S
b
Sy
14

Induction programme of three weeks (MC): Physical activity, Creative Arts, Universal Human Values, Literary, Proficiencey Modules, Lectures by
Eminent People, Visits to local Areas, Familiarization to Dept./Branch & Innovations.
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UNIVERSITY School of Basic and Applied Sciences

M.Sc. {Microbiology} &
Semester/Year i Semesior '
Sisbiect & Subiect Code Dissertation Microbioclogy - MMBIO208401
Paper English Disseriation Work
Wax. Marks 500= {300+200}
Credit Total Credits
LTI P
18
010118

Course Ubjectives:

Develop the skilis of preparing and conducting independent research.

4. Sc. Disseriation is designed in a way to teach and train the students with praciical knovdedge in the
ifferent areas of Microbidleqy in ardarl 10 DRans oAl IRSRAICHRTS te DE et Lares i Teatesth:
tfrouah Ph.0. and R & O programmes.

Course Qutcome:
A1 the end of the Disseriation the students will he rained in:
1. Bludent is able to conceive a problem based on current published ressarch
- Student is able to cary out comprehensive sunvey of literature on the fopic of research
- Btudent is able to make culture media for various microbes
- Student is able to isolate microorganism from different environmenial/ food sources
- Student is able to identify the isolated microorganism using bischemical and molecular methods
- Student is gble to assess the microorganism’s ability io produce various enzymes

B € B3

i

Student Learning Outcomes (SLO):

ARty to apply the fools and techniques of microbislogy in conducting independent research.
1. Student becomes well-versed in different enzymatic assay syslems

2. Student leams correct handling and use of insfruments

3. Student leamns correct handling of reagents and chemicals

4. Student leams how ic execute experiments comectly.

5. Student lears the importance of including controls in all experiments

5. Student fearns how 1o plot the results.

7. Btudent leams how te analyze data, using statistical tools where neCessary

8. Student leams how o interpret the resuilts from all possible angles.

9. Student is exposed to the science of thesis writing. ;

DISSERTATION WORK (Project Work + Technical Writing)
1 Dissertation thesis will be examinde by internal and external at the time of presentstion.
2 There will be weskly seminars and continuous intemna! assessment throghout the course.
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