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M.Sc. Microbiology syllabus under CBCS scheme I (2024-26)

JIWAJI UNIVERSITY
School of Studies in Microbiology

M.Sc. Microbiology, (Choice Based Credit System)
Course Structure, Scheme of Examination — 2024-26

Semester | Course | Title of the Paper Core/ Credits
Code | Centric/Generic
] o L T | P Total
First MB-101 | Basics i Microbiology and - General Core 03 = 2 3
[ :
] Bacteriology o ‘ ]
i MB-102 0 Virology and Mycology Core 03 . - | 03 |
T UNBA0: . Cell biology and Brochemistry Core 03 - ~ | 03 |
{ o ‘ f
i N | MB-i64 " Bioinstrumentation Core 03 - . 03 |
i ‘ o . |
. | MB-103 | T ab Course 1 Core - - 03 03 ||
| |
i | ME-i06 | Lab Course I Core - - o3 ] 03]
| i
| - I E
[ MB-167 | Sooonar AE & SD - - 01 } 01 |
i | | |
i \B-10S \\:k catpersonality development Yoga AE & SD - - 0l ' 0l
! | | Langu:ge Environment Physical Education. |
i i MB-10¢ | Comprehensive Viva Voce Virtual - - - i 04 |
i |
? | Total Credits [ 24 |
i i i |
Second © MB-201 0 \iciobial genetics and Molecular : Core 03 - - 03
& ‘ ' ,
| | Biology | .
! | MB-202 | Immunology | Core 03 - - | 03
| MB-203 | Microbial Physiology and metabolism Core 03 - - ooy |
| | | ! ! 1
[ 1 MB-204 | Biostatics. Computer application and Core 03 = fl - [ 03
| . . J
5 l Bioinformatics |
| MB-265 | Lab Course 1T Core - - 05 | 03
. MB-206 | Lab Course IV Core - - | 03 |03
\ , w !
MB-207 | Seminar AE & SD - -] o | Ol
| ;
i I MB-208 | Assiznmient peisonaghty development Yoga AE & SD - - 01 f 0l
{ Language Environment’ Physical Education, L
| MB-209 | Compreh.asive Viva Voce Virtal - - - 04
I . ) . : :
Total Credits L2 ]
‘. .
| - L —_—
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M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

e Minimum Number of credits be earned for award of degree- 06 credits  [Valid credits 80 +

Virtual credits 16].
e Elective courses shall he conducted as per availability of expert teachers.

e AE & SD — Ability enhancement and skill development.
Note: The first two semesters will have core papers in general,

Generic/ Centric category may be exercised in the last (wo semesters.
ory papers cither under Elective and/ or Ge

The Schools/Centres have the option
with regard to number of the neric category in 3' and 4
semesters.

NOTE: Lecture (L): 1 hr =1 Credit: Tutorial (1): 2 hr =1 Credit . Practical (P): 2 hr =1 Credit 25

percent of course curriculum shall be covered by online teaching,
students may select/ opt one Moocs-

Course to be selected/ opted from UGC-SWAYAM portal, : k
visting curriculum of the course in

swayam course available at UGC portal in licu of one paper from the ¢
consultation with Head during I, Il and ITI semester. -

& Scanned with OKEN Scanner

The optional papers under Elective or

Third | MB-301 | Medical and Pharmaccutical Core 03 - - 03
Microbiology
MB-302 | Fermentation and Microbial Technology Core 03 2 s 03
MB-303 | Recombinant DNA Technology Elective-I 03 - - 03
MB-304 | Environmental Microbiology Elective-I1 03 . - 03
MB-305 | Lab Course V Core - - 03 03
MB-306 | Lab Course V1 Elective - E 03 03
MB-307 | Seminar AE & SD T - [ o1 | o
l 1 : ;
[ MB-208 | Assignment personality development/ Yoga/ AE & SD N . 01 i 01 %
Language Environment’ Physical Education. ‘
MB-309 | Comprehensive Viva Voce Virtual - - - 04
Total Credits 24
Fourth | MB-1 A | Agriculture Microbiology (A) Generic 03 - - 03
MB-40i B | Food Microbiology (B) Elective
; MB-402 | Lab course VII A/ B i Generic - - 03 [ 03
? Elective ' ]
MB-403 | Seminar AE & SD - - 01 o1 |
MB-404 | Assignment/personality development/ Yoga/ AE & SD - - 01 01
Language Environment Physical Education.
g [ MB-405 [ Project Work ~ Core - - N
| | | | —d
: MB-406 ' Comprehensive Viva Voce Virtual - - } - 3 04 |
l— ! i \ ;1‘
f ‘ Total Credits l [ 24
| ) 1 |
Total Credits for the Course 96
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e The generic credits may be obtained from other departments/faculties/Institutes

e Elective credits may be obtained from same or other departments of \lhe faculll ‘

e Minimum credits be earned for award of degree - 96 Credit (Valid credits -80 + Vi);tual Credits - 16

e Minimum credits for promotion to next semester - 12 valid credits/se retlts 0
(Explanation: Student will have to pass in theory or lab course or seminar or aqsiurr]nnis etr totali
12 credits in a given semester for promotion to next semester). e o

e Tor internal assessment three tests of 20 marks each (one test may be in form of quiz/debate et
if desired so). will be conducted out of which the best two will be taken into consideration ;

e Aspart of skill development new product development will be practiced |

e Every student would deliver minimum one seminar in a semester which would be evaluated.

e Comprehensive viva is based on all papers of given semester.

s The grading will be made on 10-point scale as described below:

Letter Grade | Grade Description Range of
’ Points Marks (%)
0 10 Outstanding 90-100
A+ 9 Excellent 30-39
A 8 Very good 70-79
B+ 7 Good 60-69
B 6 Above Average | 50-39
[ C 5 Average 40-49
| P 4 . Pass 33-3 i
' F 0 Fail 0-34
| Ab 0 Absent Absent

e The Semester Grade Point Average (SGPA) and Cumulative Grade Point Average (CGPA) will be
calculated as welghted average o: vaiid and virtual crecit points secured by the student. except the

crediss o- additional courses. it aav. The SGPA and CGPA shall be rounded off up to 2 decimal places

Clls

and reported in the grade sheet.
e SGPA is 4 tneasure of performance of the student in @ semes(er. [ is ratio of total credit pomts secured
by a student in various courses registered in a semester and the total course credits taken during that
semester. 1.e.

SGPA (Si)=X(Ci x Gi)/ XCi
where Ci is the number of credits of the ith course in a semester and Gi is the grade point
scored by the student in the ith course.

CGPA is a measure of overall cumulative performance ol a student over all th

The CGPA is the ratio of total credit points secured by student in various courses in all the semesters

completed and the sum of the total credits of all courses in
CGPA =Y(CixSi) 2 Ci

where Si is the SGPA of the ith semester and Ci is the tot

ard of the dcglu. (he CGPA will be ca

The Final degree should

¢ semesters completed.
all the semesters completed, 1.e.

al number of credits in the semester

lculated and this value will

e On completing all requirements for aw
also indicate the Division

be indicated on the degree along with Division.

obtained as per follows: M,\
\
\/ 3

O
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Division j Criterion
First ‘dl\'l‘SlOl\ The candidate has carned minimum number of credits required for the
| with distinction award of the degree in firstattempl with CGPA of 8.00 or above
! First division The candidate has carned minimum number of credits required for the
Bk award of the degree with CGPA ol 6.50 or above
(Sooond division | - : ini ' ~
Second division | The candidate has earned minimum number of credits required for the
AWe ard of the degree with CGPA of 5.00 or above but less than 6.50
"The candidate has carncd minimum number of credits required for the
I_ award of the degree with CGPA of'4.00 or above but less than 5.00

"l Pass division

The student will be promoted to the next semester if he/ she secures at least 12 valid credits in a semester. In
case the student secures less than 12 valid credits in any semester, then the student will be asked to repeat the

entire semester and that semester will be treated as zero semester.

The student should not carry more than 5 courses (combining theory and practical) in I year, II year or I

vear o be promoted to the next year.

Repetition of a theory / practical course is allo wed only to those candidates who get F or Ab in the course.

The student has to pay the prescribed fee for repeating the course.

On account of valid reasons. a student may withdraw from a semester. In such case the semester will be

treated as zero semester.

ro semesters, the student will not be promoted to the next semester till he/ she clears that

In case of ze
egister in the subsequent semester whenever it is offered by

cemester. The UTD may allow such a student tor
the concerned UTD. The student has to pay semester fee again in such cases. If the student withdraws within

e month from starting of the semester then semester fee will not be charged again.

The practical course can be repeated as and when it is offered.
Dissertation ' preject report/ internship of 3-6 credits will be assessed by the internal supervisor, in general.
however, UTD may get it assessed by an internal supervisor and an external expert.
assessed by the external examiner to be appointed by the

I'he dissertation report of 12-18 credits will be

Vice-Chancellor from the panel of examiners.

A comprehensive viva-voce of 4 virtual credits will be conducted at the end of each semester Of the
programmcd by a board of four examiners, at least ONE of whom shall be external. The grades awarded n

the viva-voce shall be shown separately in the arade-sheet.
The conversion of CGPA in to percentage W

matters: Equivalent Percentage = CGPA x10 \

ill be as follow to facilitate its application in other academic
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JIWAJI UNIVERSITY, GWALIOR MP
School of Studies in Microbiology

School of Studies in Microbiology came into existence in 1995 under the self supporting programs.
The Two yéar/ four semesters M.Se. program in Microbiology is based on the semester system under
Choice based credit system (CBCS) with the objective to produce manpower in applied areas.
Students who have completed M.Se. from Department have been absorbed in various laboratories,
industries and other organizations, Some of the students have qualified NET/ GATE examinations as

weli,

Ovor the past saenty years. School of Studies in Microbiology has built up a worthwhile teaching/
rescarch base. In addition to routine laboratories, the Department has a well equipped instrumentation
facility. a rich library and computer facility accessible to the students under the guidance of worthy
teachers. The mojor instruments include: Thermal cycler, Gel-Electrophoresis systems, UV-visible
spectrophotometer, Cooling centrifuge, Deep freezer and Laminar air flow etc. The Department has
successfullv completed a few research projects sponsored by Department of Biotechnology.
University Grant Commissicn and MOEF, New Delhi. The post graduate Course in Microbiology
offers excellent opportunities for carrier advancement and students can look forward for being
absorbed in private/public sectors/autonomous organizations. It is needless to emphasize the scope of
microbiology: both the private and public sectors have profuse interest in the industrial applications of
microbial technology like synthesizing new drugs, proteins, enzymes, antigens and diagnostic
materials.

Programmes:

VL.Sc. Microbiology
Ph.D.

Programme Outcomes (POs)
The program of Microbiology is designed in such a way o provide the students a broad spectrum of
knowledge and Jaboratory resources so that it will help them in career building in microbiology and
related fields. The faculty is commitied 1o provide a conducive environment that addresses the needs of
every student and encourages them to develop their potential, skills of competition and explore

b

themselves.
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-

Distinguishing features are:
e Broad spectrum of knowledge about various disciplines of Microbiology
e Diverse knowledge about the bioinstrumentation used in Microbiology and gain hands on
experience
e On Completion of this course the students should have a sound knowledge about the use of
microbes for various industrial processes.

e Facilitics provided for carrying out dissertation and projects in various fields of Microbiology

Programme Specific Outcomes (PSOs)
The post graduate course is designed to achieve the following program specific outcomes
PSOI1: An abilitv to develop microbial processes for industries, restoration and sustainability of
environment at social and commercial level.
PSO2: Application of microbial techniques in various industries like pharmaceutical. chemical. food.
Dairy. beverage and agriculture.
PSO3: To explore and create innovative ideas for research and development processes among the
students. and find solutions to the existing problems.
PSO4: Reinforcement of thecretical knowledge at practical and ground level for human welfare and
environment.
PSOS5: Display their potential and ability to qualify competitive exams (NET/ BARC' TIFR/ GATE
SLET, ICMR/ARS/UPSC) at national and global level.
PSO6: Entrepreneurship ventures such as career consultancy and training centers, farms can be opened
and to develop lifelong learning skills.

PSO7: Moreover, there are several career opportunities for students of Microbiology background

s

abroad where Microbiology is a rapidly developing field.
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SEMESTERWISE SCHEME IN DETAIL
Semester - 1

Code Title of Course | Core /| T | P | Total Marks
Generic Credits
/ Internal External Total
Coentric . _
Maxi | Mini | Maxi | Mini | Maxi | Mini
mum | mum | mum | mum | mum | Mum
|
| |
i MB-101 ‘ Basics n l Core 310 3 40 14 60 21 100 . 35
‘ Microbiology -
l | and General
| | Bacteriology
| MB-102 | Virology and | Core 310 3 40 14 60 21 100 35
| [ Mvcology
| MB-103 | Cell biology and | Core 310 3 40 14 60 21 100 |35
; | Biochemistry
| MB-104 | Bioinstrumentati | Core 310 3 40 14 60 21 100 |35
on
| MB-105 l Lab Course [ Core 013 3 40 14 60 21 100 35
. MB-106 Lab Course 1l Core |03 3 40 14 60 21 100 35
‘ MB-107 | Seminar AE& |1 10 i 100 . | 35 - - 100 35
1 SD
[ MB-108 | Assignment/personali | AE & 110 | 1 100 35 - - 100 35
- v development SD ’
1} | Yoga/ Language/ ! ’ ! ,
' 1 Environment/ ' ! ! !
i | Physical Education. | | | |
"NiB-109 | Comprehensive | Core -l-0 4 100 |35 100 |35 |
! Viva Voce . 1 } I
| l

Total Credit Value: # 24 (20 + 4 virtual credits)

*AE & SD- Ability Enhancement and Skill development.

e
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MB: 101 (Core) BASICS IN MICROBIOLOGY AND GENERAL BACTERIOLOGY

Outcome of paper MB-101-

dents will be able to know about the basic knowledge of bacterial micro flora present in the environment and th
. : e

L]
scope of microbiology.
e Stdents will be able to classifv the bacteria on the basis of their growth, morphology and nutrition characteristics
o In addition to the basic knowledge, the course includes the laboratory techniques that include vari e e:z” i whi
will help the students to isolate the bacteria and identify them. ‘ plmer s e e
s Students will also be able to know about the nutritional requirements for the growth and cultur / 1
il ure of the various types of
o I alvo includes the methods of physical and chemical control of bucteria
UNIT-1

1 Introduction, history and scope of Microbiology.

A

-
b

_General characteristics and composition of Prokaryotes and Eukaryotes.

Classification of Microorganisms: Hackel’s three kingdom concept. Whittaker’s five kingdom concept. three domain
concept of Carl Woese , classification and salient features of bacteria according to Berger’s Manual of Determinative

Bacteriology.

4 Nomenclature and modern methods of Bacterial taxonomy.

UNIT-I1

UNIT-11I

UNIT-IV

UNIT-V

1. Morphology and ultra structure of bacteria: size, shape, and arrangement of bacteria, ultra structure of bacterial cell

wall of eubacteria and archea bacteria. Protoplast and spheroplast formation and L-form.
. Components external to cell wall: Structure and function of flagella, fimbriae and pilli, capsule- types, composition

5]

and function. slime layers, S-layers.
. Prokaryotic cell membrane and cytoplasmic matrix — cell membrane structure and function of bacteria and
archeabacteria. mesosomes. ribosomes. cvtoplasmic inclusion bodies (polyhydroxy butyrate. polyphosphate granules.

oil droplets, cvanophycin granules) and nucleoid.
4. Bacterial response 10 external stimulus and bacterial endospores: Chemotaxis and phototaxis st

germination of bacterial endospore.

(V3]

ructure. formation and

i Bacterial nutrition: Basic autritional requirements. grow th factors. nuiritional categories. physical requirements of
bacterial growth.
2 Bacteriological media: types
characteristics of bacteria on different media.
_Cultivation of bacteria: aerobic and anaerobic culture, pure culture techniques, shaker and still culture, maintenance
and preservation of microbial culture.
4. Bacterial growth: growth kinetics, growth cur
and influence of environmental factors affecting growth.

(complex, synthetic. differential. enrichment and <elective media) and their uses, culture

(O8]

ve. Batch, continuous and synchronous culture. Measurement of growth

| General concept of Prokaryotic and Fukaryotic genome. Genome of E. coli.

2 Genetic recombination and transformation.
3 Transduction: generalized and specialized ransduction, pha
4. Plasmid: types and thein significance, Conjugation and chromosomal mo

ge conversion.

bilization. E. coli as model prokaryotes.

| Staining methods: fixation, types of dyes, simple staining, differential staining (Gram and Acid-fast staining), stamng

of specific structures (capsule, flagella and spore staining)

2. Control of microorganisms: Microbial death curve, coneep

time. Factors influencing the effectiveness of antimicrobial agents. .

3. Control of microorganisms by physical agents: heat (moist and dry), filtrati

4. Chemical control of microorganisms: Disinfection techniques, Halogens. P
heavy metals, alcohols. ethylene oxide and aldchydes.

\

¢ of bio-burden, thermal death time and decimal reduction

on and radiation.

henol and other phenolic compounds,

CX Scanned with OKEN Scanner



M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

Reference Books

1. Microbiology: Tansing M Prescott, John P, Harley, Donald A Klein, Sixth edition, Mc Graw Hill Higher education.
_General Microbiology: R.Y. Ingraham, J.L. Wheels, M.L. Painter. Thess Macmillan Press Ltd.
. Brock Biology of Microorganism: M. T, Martinko, J.M. Parker, Prentice-Hall.
Microbiology: M.J. Pelezar, 1.C.S Chan and N. R. Kreig, Tata MacGraw Hill.
Microbial Genetics. S.R. Molloy, 1. Jr. Cronan and Irrcifelder D Jones, Bartictt Publishers.
Breed and Buchanan. Berger s Mamual of Systematic Bacteriology. 2nd Edition, (Volumes. 1 - 5) (2001 — 2003).
General Micrabiology, R, Y. Stanier, . A. Adelberg, J. L. Ingraham, 4th edition, Mac Millan Press, London.
“Microbiology An introduction by Tortora I unke case.

P

~1 nn
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MB: 102 (Core) VIROLOGY AND MYCOLOGY

Outcome of paper MB-102-
o This course provides the clear understanding of viruses, their structure and functioning.
e Mode of reproduction and transformation in Viruses.
e Provides insights in the various immmological and serological techniques involved in the viral assay and
purification of virus.
o This course will help the studenty to acquire a vast knowledge of bacteriophages, cyanophages, plant and animal

VIIuses.
o This cowrse provides a deep knowledge about the structure, reproduction, ecology and economic importance of
fungi.
UNIT-1

1. Brel outline on discoveny and origin ol viruses.

2. General properties of viruses, morphology and ultra-structure of viruses, capsid and their arrangements, types of
envelopes and their composition. measurement of viruses.

3. Viral genome: their types and structure, viral related agents-viroids and prions.

4. Classification and general properties of major families of viruses including detail account of their mode of
replication.
UNIT-II

1. Cultivation of viruses- in embryonated eggs, experimental animals and cell lines; primary and secondary cell lines,
diploid cell culture.

Assay of viruses: physical and chemical methods, plaque method, pock counting and end point method.

Serological methods: hemagglutination, hemagglutination inhibition, neutralization test, complement fixation,
ELISA. RIA.

Purification of viruses: eradient centrifuge. electrophoresis, and chromatography.

(V2R S ]

BN

UNIT-I
1. Plant viruses: recent adyvance in classification of plant viruses. Structure and pathogenicity of TMV.
2. Transmission of plant viruses with vector (insect, nematodes and fungi) and without vector (contact. seed and
pollens). Biochemical chanzes induced by virus in plant cell.
2 Ammal viruses: nomenclature and classification of animal viruses.
4. {seneral 1dea about Cyanophage, and Mycophage.

Bucteriophage: classification. morphology and ultra structure.
2. Oné step growth curve (latent period, eclipse period, and burst of'size.)
Life eycle: Iytic and lysogenic life cycle of bacteriophages.
4. Briefaccount of M13, Mu, T4, @ x174 and lambda phage
UNIT-V
1. Structure. reproduction and classification of fungi, general characteristics of Zygomycetes, Ascomycetes,
Basidiomycetes, and Deuteromycetes,
2. Cultivation of fungi. culture media for fungal growth, effects of environment on growth, isolation, identification and
preservation of fungi.
3, Dimorphic fungi, yeast morphology, general characteristics and  reproduction. Lichens, Mycorrhiza, and
Actinomycetes.
4. Ecolozy of fungi: concept of fungistatic, fungicidal.

Reference Books
1. Virology; Renato Dulbecco and Harold S. Ginsberg, Fourth edition, J.13. Lippineott Company, USA
. An Introduction to viruses, S. B. Biswas and Amita Biswas. Forth edition, Vikas Publishing House PVT LTD New
Delhi,
_ Textbook of Microbiology by Ananthnarayanan and Paniker’s, eighth edition, Universities Press .
. Microbiology: Lansing M Prescott. John P, Harley. Donald A Klein. Sixth edition, Me Graw Hill Higher education.
. Introductory Mycology, Alexopoulos, C.Jr ) Second edition, Wiley, New York,

'\w\/d 10
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MB: 103 (Core) CELL BIOLOGY AND BIOCHEMISTRY

Outcome of paper MB-103-
e The course provides the deep knowledge of the cell organization and cell functioning in the bacteria
e It provides a detailed understanding of cell communication and interaction, and various pathways involved in cell
signaling
e This cowrse deals with the physiological processes and metabolic pathways in microbial systems like
carbohvdrates, lipids cte.
e This course provides the knowledge regarding the structure of amino acids, proteins and genetic material.
o Irimparts knowledge of wundersianding the enzynie kinetics imvolved in microbial systems.
UNIT-1
1. Cell: size. shape, tipes & chemical composition of the cell.
> Structural organization and function of intracellular organclles of eukaryotic cell: nucleus. mitochondna. golar body,
lysosomes, endoplasmie reticulum, peroxisomes, plastids, chloroplast, vacuole, cytoskeleton.
2 ANembrane structure and function: molecular organization of cell membrane. membrane models. mechanisms of
intracellular transport.
2 Cellular interaction: diflerentiation of cell membrane and intracellular communication and Gap junction.
UNIT-N
1 Cell differentiation: general characteristics of cell differentiation and cytoplasmic factors. differential gene action.
2 Cell signaling: cell surface receptors. G-protein, signal transduction pathways.
3 Cell cveles mitosis and meiosis and their regulation. Programmed cell death and apoptosis.
4 Cancer biology: characteristics of cancer cell, types of cancer, oncogene and tumor markers.
UNIT-III
1. Carbohvdrates: structure of sugars, classification, properties, chemical reactions, stereoisomerism and optical
1somers of sugars.
2. Structure. properties and function of disaccharides. oligosaccharides. and polysaccharides. carbohydrate denvatives:
pepndogiyean. glycoproteins. glycolipids.
2. Lipids: classification. structure. properties and functions of fatty acids. triacylglycerols. phospholipids. sterols and
terpenes.
4. Lipids with specific biological functions. micelles and liposomes.
UNIT-IV
1. Amino acids: structure. classification. properties and functions.
2. Protems: structural and functional proteins. synthesis of peptide bonds. Primary, sccondary. tertiary and quaternary
structure of proteins. Protein sequencing.
2. Nucleic acids: structure and properties of purines and pyrimidine bases, nucleosides and nucleotides.
4. Basic structure and nypes of DNA and RNA.

UNIT-V
1. Enzymes® basic concept as a biocatalyst, specificity, active sites, activity unit and 1s0-enzymes, enzyme
classification.
2. Enzyme kinetics- Michaelis-Menton equation for simple enzymes, determination of Kinetic parameters.
3. Enzyme inhibition: competitive. noncompetitive and uncompetitive inhibition, allosteric enzymes.
4. Vitamins and cofactors: structure, distribution and biological properties.

Reference books
1. Biochemistry by Donald Voet and Judih G. Voet third edition, John Wiley and sonscine. o ULS A
2. Biochemistry by Jeremy M. Berg, John 1. Tymoczko and Tubert Suyer, sinthedition W H. Freeman and
Company. New York

3. Molecular Cell Biology . by Harvey Lodish Lifth edinon, WL Freeman and Company, New Y ork
4. Molecular Biology of The Cell by Bruce Alberts, Fourth ediion, Garland Science laylor and Francis Group, U.S AL
5. Biochemistry by Lubert Stryer, Fourth edition, W. 11 Freeman and Company, New York

6. Biochemistry by Christopher K. Mathews, KL van Holde and Kevin G Aherm, [hud edinion, Pearson Education
(Singapore) Pre. Lud., Indian branch, New Delln
7. Lehninger Principles of Biochenustry by David L Nelson and Nichael NECox.
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MB: 104 (Core) BIOINSTRUMENTATION

Outcome of MB 104-
e This will help the students to know about the history, tvpes and applications of microscopy:,
o Jowill benefit the students to know about various separation techniques

Chromatographv (Paper, Column, TLC, GC-MS)

Electrophoresis (dgarose, PAGE, SDS-PAGT)

Spectroscopv (IR, ESR, NMR)

Centrifugation (Differential, Density Gradient)

Radiography

o0 » =~

UNIT-1
1. Microscopy: history and prnciples of® microscopy, properties of light, magnification power, resolution limit,
resolving power. numerical aperture.
2. Pranciples and applications of light microscopy, bright field, dark ficld, phasc contrast and fluorescent microscopy.
Determination of size of microorganisms by micrometery.
3. Prnciples and appheauon of electron microscopy- transmission and scanning electron microscopy. Fixation and
staining techniques m electron Microscopy.
4. Newer techniques in microscopy- confocal microscopy, scanning probe microscopy (scanning tunneling microscope
and atomic force microscope).
UNIT-TI ‘
1. Chromatography: Principles. types and applications of partition, paper and thin layer chromatography.
. Adsorption and Gel filtration chromatography: Principle, matrix, column packing and applications.
Affinity. ion exchange, and Gas chromatography: Principle and applications.
. High performance liquid chromatography (HPLC) and FPLC: Principle, Instrumentation (Reservoirs, pumps,
columns) and applications.
UNIT-III
1. Electrophoresis: principle. types and applications of Paper, Starch gel and Agarose gel electrophoresis.
. Polvacrvlamide Gel Electrophoresis: Native PAGE and SDS-PAGE.
. Isoelectric focusing. Isotachophoresis and gradient gel electrophoresis.
. Two dimensional gel electrophoresis and pulse field gel electrophoresis.
IV
Spectroscopy: Laws of absarption. Principles. design and applications of colorimetry. UV-visible spectroscapy
Principles. design and applications Intrared and fluorescence Spectroscopy.
. Principles. design and applications of NMR and ESR.
Principle. design and apphications of Mass Spectroscopy (types of ion source, analyzers and detectors). GC-MS,
MALDI-TOF.
UNIT-V
I Centrifugation: Basic principles of centrifugation, differential and density gradient: zonal and isopyenic
centrifugation. Sedimentation coefficient, factors affecting sedimentation coefficient.
2. Ultracentrifuges: analytical and preparative with application. Rotors: types and applications.
. Radioisotope techniques: half life, radioactive decay, radioactive assay methods based on ionization and excitation of
gases-Geiger Muller counter, liquid scintillation counter and gamma counter.
4. Autoradiography- principle and applications. Quenching and application of radioisotopes in biological systems.

D10

s

EEN A ]

UNI

—
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4
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Reference Books
1. A Biologist Guide to Principles and Technigues of Practical Biochemistry, Wilson and Goulding
2. Physical Biochemistry: Applications to Biochemistry and Molecular Biology, David Frefelder,
3. Microbiology; Lansing M Prescott, John . Haley, Donald A Klein, Sixth edition, Me Graw LUl Thigher education,
4. Principles of Instrumental Analysis. Skoog and West,
5. Biological Spectroscopy, Campbell and Dwek,
6. Principles and Technigues of Biochemistry and Molecular Biology, Wilson Keith and Walker John (2003) 6th

Edition. Cambridge University Press. New Yok,
(nw\!/\/\'
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MB - 105: LAB COURSE ]

Practical Exerciscs

Lab course I (Basics in Microbiology and General Bacteriology & Virology and Mycology)

1. Good Microbiology laboratory practices: Laboratory salety (Dos and Don’ts), hazard from chemicals,
handling of cultures and chemicals, disposal ol chemicals and cultures.
2 Introduction to different Glass wares used in Microbiology Laboratory.
3. To leamn handling of different instruments and Equipments used for culture and Sterilization.
2 To prepare basic liquid (Nuwient broth) and basic solid media (Nutrient Agar and Potato Dextrose Agar)
for cultivation of bacteria and fungi.
3. To prepare selective, difterential media and enriched media (MacConkey Agar and Blood Agar).
6. To leam pure culture techniques used for isolation and puri fication of microorganisms.
a. Streak plate method. b. Pour plate method. c. Spread plate method.
{solation and Enumeration of microorganisms from Air (plate exposure method), Soil and Water (serial
dilution method).
8. To perform different staining methods to study morphological and structural characteristics of bacteria
and fung.

~J

£

. Gram Staining.

o

Acid fast staining.
. Fungal staining (Lacto-phenoi cotton blue).
. Spore staining.

(@)

0.

. Flagella staining.

o

—

. Capsule staining.

o, Neozuve staming.

o learn culture preservation techniques (Agar slants. stabs and glveerol stocks).

. 1o study effect of salt. pH and temperature on microbial growth.

12 Determination of bacterial growth by turbidity measurements and to plot bacterial growth curve.
12. Lroculation and cultivation of viruses in embryonated eggs.

14. Isolation of bacteriophage (coli phages) from sewage.

15. Enumeration of bacteriophage by plague forming unit method.

16. Determination of one step growth curve of bacteriophage.

17. Isolation cultivation and morphological studies of fungi.

18. Tsolation cultivation and morphological studies ol’ Actinomyceles.

ey
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M.Sc. Microbiology syllabus under CBCS scheme (2024-26)

MB- 106: LAB COURSE 11

Practical Exercises

Lab course I1 (Cell biology and Biochemistry & Bioinstrumentation)

1. To detect the presence of carbohydrate in the given sample by Molish test

J

2. To detect the presence of reducing sugar in the given sample by Fehling's test

L)

. To detect the presence of pentose sugar in the given sample by Bial’s test

4

. To determine the presence of monosaccharide using Anthrone test

i

- To detect presence of reducing sugar using Benedict's test.

6. To determine the presence of monosaccharide using Barfoed’s reagent
. To determine the presence of starch in given sample by using iodine solution (starch-iodine test).
A. To determine the presence of ketose sugar by Seliwanoff's reagent in given sample.

9. To determine the presence of protein by Biuret method.

10. To determine the presence of protein by Xanthoprotic test.

17 Quantfication of protein contents in given sample by Folin’s- Lowry method.

. To determine Saponification value of given fat sample.

3. Determination of pKa value.

<4 To smdy different stages of mitosis in onion root tip preparations.

15 Venficauon of Beer-Lambert Law.

16. Determinauon of absorption maxima of given sampie using spectrophotometer.

17. Calibrauon of an ocular micrometer for different objectives of microscope.
. Measurement of microorganisms by the use of an ocular micrometer.

19, Separauon of given amino acids by paper chromatography. *

200 Separznon of amino acds by Thin Laver Chromatography.

21 To study microorganisms under dark-field microscope.

220 separation of sub ccliular organelles by differential centrifugation.

N
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M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

MB-107: SEMINAR

Every student shall deliver at least one seminar on topic of the curriculum/ advances in
Microbiology which will individually be assessed by every available teacher on the basis
criteria laid down by the Staff council. Students in audience will also be encouraged to assess
the seminar on the given criteria and their evaluation will also be given due consideration. The
average marking will be taken into consideration.

MB 108: Assignment/personality development/ Yoga/ Language/ Environment/ Physical Education:
Fvery  student  will - be  given an  assignmentskill — development in - product
development personality development which will be evaluated by concerned teacher.

MB 109: COMPREHENSIVE VIVA

A comprehensive viva-voce of 4 virtual eredits will be conducted at the end of semester of the
programme by a board of four examiners. ]
\

S
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M.Sc. Microbiology syllabus under CBCS scheme I (2024-26)

SEMESTER 11

(with detailed scheme)

Code Title of Course | Core  / V?lqil’ Total Marks T
Generic / Credit
Centric S Internal FExternal Total
Maxi | Mini | Maxi | Mini | Maxi | Mini
] mum | mum [ mum | mum | mum | mum
‘1 |
" MB-201 | Microbial ' Core S 1D 3 40 14 60) 21 ORIEE
| | genctics and ‘ ' ‘
Molecular ‘ ’
! Biology | ’ )
|
| MB-202 | Immunology Core 310 3 40 14 60 21 100 35
|
i MB-203 ‘H\‘[icrobial Core 310 3 40 14 60 21 100 35
‘ | Physiology and
! metabolism
i |
' MB-204 | Biostatics, Core 310 3 40 14 60 21 100 35
| Computer ‘
| application and !
i Biomformatics ’
| MB-205 | Lab Course III Core 013 3 40 14 60 21 100 33
|
MB-206 | Lab Course IV Core 013 3 40 14 60 21 100 | 33 |
MB-207 | Seminar FAE&SD |1 |0 1 ] 100 35 - - ‘ 100 |33 |
1 ' | | '
i o | i -
MB-20KR Assignment'persona | AE & SD l 110 1 100 35 - - 1100 |33
litv devclopment
Yoga Language/ l ‘
| Environmenu
5 | Physical Education.
" MB-209 | Comprehensive Core - |- 4 100 35 100 | 33
‘ | Viva Voce

*AE & SD- Ability Enhancement and Skill development.

Total Credit Value: # 24 (20 + 4 virtual credits)

o
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M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

MB: 201 (Core) MICROBIAL GENETICS AND MOLECULAR BIOLOGY
OUTCOMES of paper-MB201-
e Explain the students about processes behind mutations and other genetic changes.
o Identifv and distinguish genetic regulatory mechanisms at different levels,
e Solve theoretical and practical problems in genetic analvsis particularly concerning genetic mapping and strain
construction.
e Structural features of nucleic acids and their regulation by transcription, translation and replication can he
studied for further research development and help us to know how the genetic material transfers.
e Post transcription and translation modification process and splicing are the processes that are important in any
modification in damaged DNA4 and RNA.
UNIT-1
. Organization of genetic material in prokaryotes and cukaryotes.
Cancept of gene, genome, genome size, C-value, and C-value paradox.
_Nucleic acid as a genetic information caimers; experimental evidence.
_Gene is a unit of mutation and recombination: molecular basis of mutations. physical and chemical mutagens.
spontaneous and induced mutation, selection of mutant.
UNIT-TT
1. Structure of DNA. super helicity of DNA, linking number, topological properties and role of topoisomerase. DNA
denaturation and renaturation.
2. DNA damage and repair: types of DNA damage (deamination, oxidative damage, alkylation and pyrimidine
diamers). repair mechanism; dark reactivation, mismatch repair. nucleotide excision repair. recombination repair,
SOS reparr.
3. DNA replication: general principle, various mode of replication, unwinding of DNA helix, continuous and
discontinuous svnthesis of leading and lagging strands.
4. Enzymes of DNA replication in prokaryotes and eukaryotes; DNA polymerases, DNA ligase, primase.
UNIT-ITI
1. Structural features of RNA (rRNA. t(RNA. mRNA) and polycistronic and monocistronic RNA.
2 Transcription: general principle and processes of transcription: initiation, elongation and termination, types of RNA
polymerases. inhibitors of RNA synthesis.
2. Control of Transcription by interaction between RNA polymerases and promoter region, use of alternate sigma
factors. controlled termination; Rho dependent and Rho independent.
2. P transeriptional modification. maturation and splicirg of RNA transcripts. catalytic RN
UNIT-IN
Genetic code: nature of genetic code, codon, anticodon, wobble hypothesis.
Protem synthesis: steps. details of imtiation, elongation and termination.
Inhibitors of protein synthesis: signal hypothesis,
Post translational modification: covalent modification, phosphorylation, glycosylation, methylation. Protem
targeting.
UNIT-V
1. Regulation of gene expression: operon concept; regulatory and structural gene, operator, promoter, repressor,
induction and repression, positive and negative control,
2. Lac-operon, ara-BAD operon, trp operon, attenuation, mechanism of regulation of transeription.
. Regulation of gene expression in cukaryotes: Britton and Davidson’s model of regulation involve HCP and NHCP
and hormones.
4, Transposable elements: Jumping genes,
Reference Books
1. 2. Gene IX. Benjamin Lewin Oxford University Press, New York,
. Principles of Geneties, Snustad and Simmons, Fourth Ldiion, John Wiley and Sons, lne.
. Molecular Cell Biology. Lodish er.al., W T Freeman and Company.,
. Genomes by T.A. Brown, John Wiley and sons (Asia)P T 11D, New York.
. Principles of Gene Manipulation and Genomics by S.13. Primrose and R. M. Twyman, Seventh edition, Blackwell
Publishing. U.K.
7. Cell and Molecular Biology concepts and experiments By Gerald Kaep, Third edition, John Wiley and sons, Tne,
US.A.
8. Chromatin and Gene regulation (2001) Tumer Wiley-Blackwell

9. An Introduction to Genetic Analysis, Grifiths er af., W. L Freeman w/\(
\ .
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M.Sc. Microbiology syllabus under CBCS scheme ] (2024-26)

MB: 202 (Core) IMMUNOLOGY

OUTCOMES of paper MB-202

To provide students a conceptual knowledge of immunological processes

e To understand the mechanism of how the immume svstem works building on their previous bnowledee from
biochemisn~. genetics. cell biology and microbiology ‘ ’
e Be able to clearly state the role of the immune system
e Be able to provide an overview of the interaction between the immune system and pathogens
»  Immunological aspecis provide evolutionary changes in medical microbiology to researchers
UNIT-1
History of immunology. development of immunclogy as discipline.
. Immune response: mechanism of innate and adaptive immune response.
Hematopaiesic: development of immune cells, regulation of hematopoicsis

—

';‘TJ

Structure. composiion and types of cells mvolve in immune response: monenuciear cells. granu
presenting cells. vmphoid cells. Mediators and process of Inflammation.
UNIT-TI

Anatomical organization of immune system: priman and secendan i:m iph ,<L.~ orgams: siructure and function

.j.

2 Antigens- structure and properties. factors affecting lhe immunogenicity. properues of B and T- cell epitopss.
haptens. mitogens. super antigen. adjuvants. o
2. Antibody: structure. properties, types and function of antibodies. antigenic determinants on immunoglobulin:
isonpes. allonypes. and idiotypes. molecular mechanism of antibody diversity and class switching.
4. Cell mediated immunity and its mechanism.
l'\XT 11
. Maior I-mmompanblhw complex: organization of MHC genes. npes and function of MHC molecules. anugen
presen.ztion. MHC polymorphism, MHC related diseases.
2. Cemplement system: components. activation pathways. regulation of activation pathways and role of complement
sAislem I IMmune response.
Cwiokines. 1vpes. structure and functions. cyvtokines receptors. cytokine regulation of immune receptors.

=5

Immune response to infectious diseases: viral infection. bacterial infection. protozoan diseases. helminthes related

da ')

diseases.
UNIT-TV
! tvpe L 1L IIT and types IV hyper<en diseases: primary and secondan
- roan speeific auteimmune diseasss. mechanism of amoimmunz disenss and therapoule

n immunolozy: immunolozic basis of grafi rejection. climeal maniis

clinical transplantation.

4. Cancer smmunology: WwWmor antigen, iImmune response tu wmor, oncogens and induction, cancer immu noth
UNIT-V

1. Vaccines: Active and passive immunization, vaccine schedule, whole organism vaceine, sub
DNA vaccine. recombinant vaccine and applications. subunit vaccines and anu- ldu\'\p\ vaccine.
Hybridoma technology: murine monoclonal anubody production, pnnciple ¢ " selection, charactenization and
applications in diagnosis. therapy and basis rescarch,
3. Anubody engineering: Chimenc and Humanized monoclonal antibodies
4. Antigen- anubody interaction: avidity and affinily measurements, detection of antigen- anubody interaction by

precipitation. agglutination, )14, and ELISA.

unit \ accine, \ accine,

19

Rct'ereuu- Books ' .
. Kuby Immunology by Kmdt 11, Goldsby RA, Osborne B A Kuby 1 6th edinon New York. WH Freeman: 2006
2. Cellular and Molecular Immunology by Abbas AK. Lichuman AH, Pillar Saunders Elsevier; 2007,

3. Immunobiology: The immune system in health and discase by Janeway CA. Travens P. Walport M. Shlomehik MJ:

6th edition. New York. Garland Science Publishimg: 2005

bl
4. Medical Microbiology and Immunology by Levinson W Jawetz L2 Lange publication; 2001 N ’
5. Roitt’s Essential Immunology by Delves PL Maun S Bunon DR. Romt IM: 1lth edition. Blackwe

Publishing Oxford Univ. Press: 2006. 5
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M.Sc. Microbiology syllabus under cBcs scheme (2024-26)

MB: 203 (Core) MICROBIAL PHYSIOLOGY AND METABOLISM

OUTCOMES of paper MB-203-
o Swudents will be able to understand the laws of thermodynamics, energy kinetics and their applications to
bological system and various biochemical studics and reactions.
o Knowledge of major biomolecules-carbohvdrates, lipids, proteins, amino acids, nucleic acids.
*  Provides a clear understanding about the biosynthesis and degradation pathways involved,
o dddresses the fixation of molecular nitrogen into usable form by microorganism
e Conceptual studies of acrobic and anacrobic bacteria help us in agriculture.,

UNIT-1
1. Bioenergetics and metabolisn: Basie coneepts.
2 First and second law of tharmaodynamies, coneept of free energv, entrapy and enthalpv.
3. High energy phosphate compounds, wle of ATP, ATP cycle, structural basis of [ree energy change during hydrolysis
of ATP.
. Biological redox reactions, Biological reducing power and its role in biological system.

4=

UNIT-II
1 Carbohvdrate metabolism: glyeolysis and its regulation, Feeder pathway of glycolysis and carbohydrate— homo and
hetero lactic fermentation, Glycogenesis, Glycogenolysis and regulation, Gluconeogenesis.

2. Pentose phosphate pathway, E-D pathway, Kreb’s cycle and glvoxalate pathway.
3. Electron transport system in Mitochondria, Electron careers and multi enzyme complex I to [V.
4. ATP synthesis: substrate level and oxidative phosphorylation and un-couplers, inhibitors of oxidative
phosphorvianon.
UNIT-ITT

1. Photosynthesis: Oxygenic and an-oxygenic microorganisms, structure of chloropiast, light reaction, photolysis of
water and photophosphorylztion. C3 and C4 pathway of carbon fixation.

2. Nutritional classification of microorganisms, Energy generation in cyanobacteria, green bacteria, purple sulphur
bacteria and chemolithotrops.

3. Lipid biosvnthesis: Biosynthesis of lipids and fatty acids, triglycerol and phospholipids and their regulation

4 L-rid Mewmbolism: Degradation of Lipids. oxidation of unsaturated. saturated. even and odd cha'n fatty acids. ketone
bodies.

UNIT-IN
1. Amino acid metabolism: Bicsynthetic families of amino acids - Outlines
-

. Catabolism of amino acids: Breakdown of amino acids into six common intermediates and urea cycle and
relationship with TCA cycle. - Outlines

3. Nucleotide metabolism: Biosynthesis of purines and pyrimidine nucleotides by de novo and salvage pathways.

4. Degradation of Purines and Pyrimidine nucleotides.

UNIT-V
1. Nitrification. denitrification, Nitrate and ammonia assimilation pathways, Nitrogen cycle.
2. Diazotrophs and Biochemistry of nitrogen fixation, Structure of nitrogenase complex.
3. Regulation of nitrogenase complex by oxygen and combined nitrogen sources.
4. Nif genes and their regulation.

Reference Books

1. Biochemistry by Geoffrey L. Zubay. Fourth Edition, Addison-Wesley educational publishers Inc.,2008

. Lehninger Principles of Biochemistry by David L. Nelson and Michael M. Cox. Fifth Edition, W.H. Freeman and
Company; 2008.

. Microbial lipids edited by C. Ratledge and SG Wilkinson, sccond edition, Acadenic Pressy 19SS

. Microbial Physiology by Albert G, Moat and John W, Foster. Third edition, John Wiley and Sons: 2002

. The Physiology and Biochemistry of Prokaryotes by David White. Second Lidition, Oxford University Press; 2000.
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M.Sc. Microbiology syllabus under CRCS scheme I (2024-26)

MB: 204 (Core) BIOSTATISTICS, COMPUTER APPLICATION & BIOINFORMATICS

OUTCOMES of paper MB-204-
e Students will know the theory behind fimdamental bioinformatics analvsis methods
e Be familiar with widely used bioinformatics databases.
e Know basic concepts of probabiliny and statistics.
e Course will prepare the students for various applications of bioinformatics in life sciences research.
UNIT-1
1. Definition of statistics and scope of statistics in bio rescarclh,
2. Types of sampling methads. survey design, organization and graphical representation of data.
3. Measures of central tendeney
1. Measure of dispersion. correlation, caleulation o' Karl Pearson’s cocfficient of correlation, theory of multiple
correction and property
UNIT-1L
1. Regression Analysi, linear regression, regression equation
2. Hypothesis testing: Types of hypothesis testing: t-test, 2 -test, and F- test.
3 Introduction of Design of Experiment (DOC) and factorial design.
4. Application of SPSS software.
UNIT-ITI
1. History & development of computer organization of a basic compute. computer application in molecular biology.
. Number svstem. computer arithmetic & Boolean algebra.
. Type of operating systems, DOS, WINDOWS & LINUX. Introduction to MS Office.
. Basic concept of programming: algorithm, flow charts & introduction to computer languages. basic idea of intemnet.
Use of various software in microbiology.
UNIT-IV
1. Bioinformatics: An overview. introduction and scope of bioinformatics.
2. Databases: Charactenisties, categories and types. Literature database (PubMed. LITDB). Disease database (OMIM,
Gene Cards. Med line Plus). Information retrival system (Entrez, SRS).
2. Sequence Database: EMBL. DDBJ, GenBank, UniGen, PIR, SWISS-PROT and TrEMBL. Structure Database: PDB.
CATH. DALL SCOP. :
+. Data mining tools: Modelling tools ( Rasmol, SPDV, HyperChem), Data submition tools (Bankit. Sequin. Webin,
Sukuma. Spin. AuteDep)
UNIT-V
1 Algenithms: Classificaticn of algorithms. Sequence Comparison algorithms (Dot matrix). Submission metrics
igorithms (FANL BLOSUM). Tools for sequence alignment (FASTA. BLAST. ORT finding).
2 Gene Predictions Methods, Gene mapping: DNA sequencing. Sequence alignment optimal algorithms (Smith-
Waterman algorithm. Needleman — Wunsch algorithm). Tools for Genome analysis (COGs, Map Viewer, GEO).
Phylogenetic analysis: Phylogenetic trees. Methods of phylogenetic evaluation. Prediction tools ( Phylip, GenScan,
Pfam. Modeler)
4. Proteomics: Proteome analysis, Tools for Protein sequence analysis and proteomics (PSI- BLAST, CD search,
CDART). structure analysis (Cn3D, CD search).

N

't

L.

References Books
I. Sampling Techniques, Cochran W.G., Wiley eastern Ltd, New Delhi.
. Fundamentals of statistics, Goon, Gupta and Dasgupta, World Press, Kolkata.
. Statistical methods. Gupta S.P., Sultanchand & Sons.
Fundamentals of Biostatistics: Irfan Ali Khan and Ativa Khanum, 2nd Edition. Ukaaz Publications. Hyderabad.

3 Bioinformatics: Databases. Tools and Algorithms, by Orpita Bosu, Simminder Kaur Thukral, ONFORD
University Press,

6. Bioinformatics: Sequence and Genome Analysis by D.W. Mount , second edition, Cold Spring Hatbor Laboratory
Press

7. Bioinformatics : Methods and Application by S.C. Rastogi, N, Mendira, PP Rastogi, Third edition, PHI Leaming
Private Limited

$. Introduction to Bioinformatics by Teresa. I Attwood and David J. Parry- Smith, Low Price edition, Pearson

Education w\/
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M.Sc. Microbiology syllabus under CBCS scheme (2024-26)

MB -205: LAB COURSE III
Practical Exercises

LAB COURSE-IIT (MICROBIAL GENETICS AND MOLECULAR BIOLOGY & IMMUNOLOGY)

1. To induce mutation by UV radiations and to exhibit DNA repair by pholo reactivation.
2. To isolate and produce UV induced auxotrophic mutants by replica plating method.
3. Demonstration of genetic recombination in bacteria by conjugation.

4=

. To perform Ames test for detecting carcinogen or mutagen.

. Quantification of DNA by DPA method.

Quantification of RNA by Orsinol wicthod

To check purity and quantity of DNA by Spectrophometeric method.

. Toisolate genomic DNA from Gram positive and Gram Negative bacteria.
9. To isolate total RNA and mRNA from bacteria

7S B N |

10. To perform SDS-PAGE for separation of proteins in given sample.

11. To prepare soluble antigen by different methods.

12. To demonstrate various routes of immunization in mice.

13. To prepare serum and plasma from blood.

14. To precipitate immunoglobulins by ammonium sulphate and to determine total protein contents.

13. To determine Blood group and Rh factor by slide agglutination test

16. To determine Total Leukocyte Count (TLC) for given blood sample

17. To determine Differential Leukocyte Count {DLC) for given blood sample using Leishman stain.

18. To perform Widal agglutionation test (slide and tube) for diagnosis of typhoid.

19. To perform Ouchterlony double diffusion test for detection of antigen and antibody reaction and to
demonstrate relationship between antigens.

200 To pertorm Redial momuno-diffusion test for detection of antigen and antibody reaction and for
quantification of antigens.
21. To perform immune-electrophoresis for separation of antigens and for detection of antigen and anubody
reaction
. To perform Rocket immuno-electrophoresis for detection of antigen and antibodv reaction
. To perform ELISA for assay of antibodies in serum sample against given antigen.

Ry
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M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

MB- 206: LAB COURSE 1V

Practical Excrcises

Lab course - 1V (Microbial Physiology and Metabolism & Biostatistics, Computer Application and
Bioinformatics)

1. To study catalase activity of given microbial culture,

2. To study oxidase activity of given microbial culture.,

3. To study ability of microorganisms to hydrolyse casein

1

_To demenstrate phenvlalanine deaminase activity of given bacterial culture.

n

To demonstrate 1-lvsine decarboxylase activity of bacterial culture.

6. To demonstrate carbohvdrate metabolism (oxidation and fermentation of Glucose) in microorganisins
7. To demonstrate Fat hvdrolysis (lipase activity) by bacteria

8. To study ability of microorganisims to hydrolyze gelatin

9. To demonstrate degradation of sulphur containing amino acids by bacteria

10. Representation of statistical data by

1. Histogram 2. O give curves 3. Pie diagrams

et
—

. Collection of data using different sampling methods

to

i

. Determination of Averages or Central tendencies (Mcan, Mode, Median)

13. Determination of measures of dispersion (Mean deviation, Standard deviation and Coefficient of
variation. Quartile deviation)

14. Application of Tests of significance (Chi-Square test, student t-test, Standard error)

13. Apphcauons of computers in biology using MS-otlice (MS-Word, Excel, Power point
14, To zocess scientific Jaws from Literature data bases (PUBMED, LITDB. Medline)

17. To access nucleic acid Jatabases for retrieval of gene sequence.

18, To access protein databases for retrieval of amino acid sequence of target protein.

19. To perform pair wise sequence alignment using Dot matrix.

20. To perform multiple sequence alignment using BLAST.

21. To perform multiple sequence alignment using CLUSTAL-W and to lind conserved sequences using
JAL view,

22. To prepare Phylogenetic tree and Cladogram using CLUSTAL-W

23. 3D protein structure prediction and structure refinement using Swiss-PDB viewer

P
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M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

MB-207: SEMINAR

Every student shall deliver at least one seminar on topic of the curriculum/ advances i
Microbiology which will individually be assessed by every available teacher on the ba;;:
criteria laid down by the Staff council. Students in audience will also be encouraged to assésg
the seminar on the given criteria and their evaluation will also be given due consideration. ;Fhe

average marking will be taken into consideration.

MB 208: Assignment/personality development/ Yoga/ Language/ Environment/ Physical Education:
Every student will  be  given an  assignment/skill development  in  product
dcvelopmcm/pcrsonnlit_\' development which will be evaluated by concerned teacher.

MB 209: COMPREHENSIVE VIVA

A comprehensive viva-voce of 4 virtual credits will be conducted at the end of semester of the

programme by a board of four examiners.

ve viva-voce of 4 virtual credits will be conducted at the end of each semester of the

A comprehensi
ONE of whom shall be external. The grades awarded in

programme by a board of four examiners, at least
the viva-voce shall be shown separately in the grade-sheet.

The conversion of CGPA in to percentage will be as follow to facilitate its application in other academic

matters: Equivalent Percentage = CGPA x10 W

5]
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M.Sc. Microbiology syllabus under CBCS scheme | (2024-26)

SEMESTER HI (with detailed scheme)
Code | Title of Course | Core [ T]|P| Total Marks
Generic / Credit
Centric S Internal External Total
Maxi Mini | Maxi | Mini | Maxi Min
mum mum | mum | mum | mum i
mu
m
P MB- | Medical and | Core 31013 40 14 60 21 100 23
| 301 | Pharmaceutical
| Microbiology
I 1
| MB- | Fermentauon Core 31013 40 14 60 21 100 335
302 ’ and Microbial
I Technology
[ MB- | Recombinant | Elective-l [3 10 |3 40 14 |60 |21 [100 |35
303 | DNA
‘ Technology
rMB- " Emvironmental Elective-II | 3 |G | 3 40 14 60 21 100 35
| SU4 AMicrobiology
| !
| MB- | Lab Course V Core 01313 40 14 60 21 100 59
| 305 |
| 305
| |
I NMB- ' Lab Course VI ! Elective 110 ;3 3 P A0- 4 160 P21 £ 100 ]
305 | . I |
| MB- | Asugmentpersone | AE&SD [ 1 {0 |1 100 35 |- EEEUERES
i 207 lity der elopment ‘ ‘ .
| . | Yoga Language
Environment
{ Physical Education.
MEB- Assignment/persona | AE&SD |10 |1 100 35 - - 100 35
308 lity development
| Yoga' Language/
{ Environment/
| Physical Education.
|
MB- | Comprehensive Core N 100 35 100 35
309 | Viva Voce L
i [ B S—

" Tol al Credit >\7:|7Il'|c7:7

*AE & SD- Ability Enhancement and Skill development.

i 24 (20 + 4 virtual credits)

\
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M.Sc. Microbiology syllabus under CBCS scheme (2024-26)

MB: 301 (Core) MEDICAL AND PHARMACEUTICAL MICROBIOLOGY

Outcome of paper-MB-301-

*  The students will be aware of conceptual basis for understanding pathogenic microorganisms and the mechanisms
byvachich thev cause disease in the human bodv and predisposing factors.

®  This course will provide knowledge of normal microflora of man bodv, different tvpes of infections with mode
of spread and most importantly host parasite relationship

.

Students will understand the different discase cansative agents viz- Gram positive, Gram negative bacteria
viruses, protozoans and fungi. Students will develop informatics and diagnostic skills, including the use and
iterpretation of laboratory tests in the diagnosis of infections discases, complete knowledae about of source
pathogenicity and treatment..
e Students will be benetirted by knowledge of different antimicrobial agents their speetrum, would know about
procedure of pials and satene profile of various drugs. Practicall will know about discase and their prevention
So this will aid @ social wwareness iowards healthy living
l'\'lT-l
- Infection: fypes o mtection, sourees of mieetion, reservoirs and velieles of infection, predisposing factors.
> Host-parasite relationship governing the infection and establishment of discase. factors affecting virulence
Normal nucroflora of human body: normal {lora ol skin, respiratory, gastrointestinal, genital tract, role of resident
and opportunistic flora, concept of probiotics and usces.
4. Mode of spread of infection: Respiratory, skin, wound & burn infection. venereal infections. alimentary tract
infection. blood born infection and nosocomial infection.
UNIT-I1
~Infections caused by Gram positive cocei and Gram negative cocci: Source of infection. Pathogenieity,
Epidemiology & Lab diagnosis of Stapiiviococcus, Streptococcus and Neisseria (meningitis, gonorrhea)
2. Infections caused by Gram negative bacteria of family Enterobacteriaceac: Source of infection. Pathogenieity,
Epidemiology & Lab diagnosis of E.coli. Klebsiclla. Proteus. Psendomonas. Shigella dvsenteriae and Salmonella

'14/.

3.

. Infection caused by Gram Positive bacilli: Source ol infection. Pathogenicity, Epidemiology & Lab diagnosis of
Corynebacierium diphtheriac, Bacillus anthracis,Clostrodium tetani, Vibrio cholerae.
4. Disease caused by acid-(ast bacteria and intracellular bacteria: Source of infection. Pathogenteity, Epidemiology &
Lab diagnosis of Mveoba: cerium tiberculosis, Mycobacterium leprac, Ricketsia and Chlann dra
UNIT-111
Morphoiogy. pathcgenesis, inaaune response, diagnosis and prevention ai
L Pov viruses (Wariola, Vaceiia, Small pox) Herpes Simplex type Tand type T Picorna vituses (Fntero virtses and
Pono yviruses)
Paramyvo viruses (Rubella viras and Para influenza viruses), Orthomyxo viruses (Veasles & Mumps viruses

5
3. Hepauus viruses (T'ype A, B. C, D, E), Arbo viruses (Alpha virus and Flavi viruses), Rhabdo viuses (Rabies vitus).
4. Oncogenic viruses, HIV vinus
UNIT-1V
1. Important protozoal diseases: Route of entry, Life Cycles, Immunity, discase produced, diagnosis & prophy laxis of
Plasmodium vivax, P. falciparum, P. malariae (Malagia), Entamocba histolvtica & Entamocha coli (amoebiasis),
2 Route of entry, Life Cycles, Immunity, disease produced, diagnosis & prophylanis ol Leisimania, Drpanosonia and
Toxoplasma,
3. Fungal infections: description & classification ol pathogenic (ungt, Infecton causad by detmatophy tes
(Microsporum. Trichophyton & Epidermatophyton)
4, Defimuon, Causative agent, Source of infection, Epidemiology, Symptomatology & Diagnosis ot Candidiasiy,
Aspergillosis and Histoplasmosis,
UNIT-\
1. Antimicrobial agents: Histroy, Antibiotics. Antitungal and Antvirals (eommon duugs, then spectium and maode ot
action) \
2. Methodologies for testing of antibacterial, antifungal, und antvial drags (e vivo and-in vico mfeetivity madels),
mechanism drug resistance,
3. Preclinical development: Safety profile of drugs (Pyrogenceny, Loviciy  hepato, < nepho, -candio and
neurotoxicity), Toxicological evaluation of drug (1DS0. Acute. subacute and chronie tovicity ), Mutagenecity (Ames

test, micronucleus test) and Carcinogenicity \ )
d\{\»'\_"__//
/ J
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4. Clinical studies: Phase 1, phase 11, phase T and phase TV of clinical trials - Objectives, Conduct of trials, Outcome of
tals.

Reference Books

1. Textbook of Microbiology by Ananthnarayanan and Paniker's, eighth edition, Universities Press.
2. Brock Biology of Microorganisms, M. T, Madigan, .M. Martinko and I. Parker, Ninth edition, Prentice Hall, Upper
Saddle River, NJ.
Microbiology: An introduction, G.J. Tortora, B.R. Tunke and C.L. Funke.
Virology: Renato Dulbecco and Harvold S Ginsberg, Fourth edition. I.B. Lippincott Company. [SA

da 's2

S, An Introduction to viruses, S. 13 Biswas and Amita Biswas, Forth edition, Vikas Publishing House PVT LTD New
Delhi.
6 Medical Microbiology: Jawetz, Melnick. & Adelberg's. Fifth edition. MacGrow Hills

Medical Bacterology. Medical Mycology and AIDS: N.C.Dey, K. Dey and D. Sinha, New Central Book \jency
(P) Lid.

Principles of Therapeuties, Burn )L 1L Blackwell Scientific Pub. O. Lid. Oxford,

Principles of Drug Action. The Basis of Pharmacology. Goldstein A Aronow .. and Kalman S M. Harper
international edition New York.

10. Mannfred A. Holliger. (2008), Introduction to pharmacology. 3rd Ed.. CRC Press

s —
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AB: 302 (Core) FERMENTATION AND MICROBIAL TECIINOLGOY

Olltc.O ll;,(;f(.l:,‘:,l,).::,-::,l;(;:,(:i/op inferest rglﬂ\'lmi('nl.\'ﬁu' industrial approach, knowledge of (I(’_/f('runl' industrially
s and a practical idea about their applications and future perspective.

ities to interact about different industrial - processes- [fermentation,
¢, develop monitoring and operating

important microorganisn

o Students will have opportu

Stion of important products- alcohol, glveerol and many mor

produc
skills. . _
o Students will develop (‘()”(‘('/)HM/ and technical idea
biochips, biosensors with their industrial applications. |
o Smdents will get a vision of latest microbial applications in producti
In- INECPTCrONS, s cle.
ot techniques and understand their principles.

of advanced techniques like immobilization,

on of vaccines and other

(herapeudic agen

e Students will identifv the strain improvenic

UNIT-1 : y b o : , - -
| Industrially important straims of bacteria, fungi, and actinomycetes. Novel microbes for future industry.
| Isolation and sercening of the industrially important strain from diverse ecosystem.

ain improvement, mutagenesis, strain breeding by protoplast fusion, sexual and para sexual

-
3. Method of str
recombination.
4. Fermentation technology: principles of fermentation. Fermenter (batch and continuous) and bioreactors:
monitoring and control of parameters. designing. operation and application.
UNIT-II
1 Downstream processing: filtration of fermentation broths recovery of biological products by distillation.
superficial fluid extraction.
Detection. analysis and quality control ol fermentation products and row materials.
Industrial production of alcohols: vinegar, wine and alcohol.
_Industrial production of solvents-glycerol, acetoac, and butanol.
UNIT-IIT
| Industrial production of citric acid and glutamic acid.
A i crobial production of enzyme of industrial imiperiant: amylase and proteases.
\ethods of whole cell immobilization. enzyme immobilization and application.
~Lidustrial production oi anubiotics, penieillin and streptomyenn.
UNIT-IV
1. Hvgiene and safety in fermentation industries.
. Microbial production of Vitamin B2 and Bl12.
_Microbial production of Interferon, Insulin, lavours and [ragrances.
. Bioelectronics: Biochips and biosensors.
TV
. Microbial production of vaccines.
. Microbial production of polymers: Dextran and xanthan.
_Microbial transformations: Steroid biotransformation
. Intellectual property rights (IPR) and protection (IPP)

LUV I ]

4

LV I

1

I w) o

UN

—

LS I I I

HEN

Reference Books:
1. Principles of Fermentation Technology by Stanbury, P.I., Whitaker A, and Hallo 1995, Butterworth
Heinemann
2. Biotechnology - A Text ook of Industrial Microbiology by Cruger.
3. Fermentation Biotechnology: Industrial Perspectives by Chand,
4. Bjochemical Engineering Fundamentals by Bailey and Olhs, Tata MceGraw Ll N
5. Biotechnology. Volume 3. Lidited by T Rehm and G Reed. Verlag Chemie, 198
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MB: 303 (Elective I) RECOMBINANT DNA TECHINOLOGY

Outcome of paper -MB303
Will enhance the vocabulary of the terminologies related to molecular biology and recombinant DNA technology

L]

e Understand the properties, structure and fimetion of genes in living organisms at the molecular level, working of
enzvmes used in RDT.

° Knbu'lcdgc of different cloning vectors and cloning techniques including — isolation, transformation and
transfection methods.

o Havea conceptual knowledge about Genomic and ¢DNA libraries and significance in gene expression and also
about mechanism of muragenesis

e Discuss the different molecular techniques of sequencing, principles of hvbridization, oligonucleotide synthesis,
PCR and molecular tvping, all are highly significant.

o I3 develop the knowledee of transecenic animals. whole genome sequencing and construction of knockout

murants.
o Studentswill find a deep sense tovwardys practical aspect of all molecular techniques and their application in
different scientific research areas, in social (medicine, GMQOs) and industrial utilization.

UNIT-1

1. Enzymes used in DNA technology: Restriction and modification enzymes. nucleases, polymerases. ligase. kinases
and phosphatases. Linkers and adapters.

2. Cloning vectors: Plasmids. Phages (Lamda and M13) Phagmids, Cosmids and Expression vectors.

3. Cloning vectors for Yeast (shuttle vector and YAC) and cloning vector for animal cells: SV 40. vaccinia and
Retroviruses.

4. Cloning techniques: DNA isolation (Bacteria, Fungi, Plant and animal), Insert preparation. Ligation. Transformation
methods (chemical methods, Electroporation and microinjection), Transfection.

UNIT-11

Genomic and ¢cDNA library.

. Screening of clenes from libraries: Expression based screening, Interaction based screening.
. Gene Expression: Expression vectors. factors affecting expression of cloned gene in E. coli.
. Mutagenesis: Site directed mutagenesis, Transposon mutagenesis.

A B

UNIT-11I
1. DNA Scguencing: Sangers mcthod. Maximam Gilbeit method. Thermocyele scquencing and Prioscauencing
2. Principies of hybridizaticn and hybridizaton based techniques: Coleny, plaque, i-sine Hyoridization. Southern,

Northem. Western blottinz

3. Oligonucleotide svnthesis. Restriction mapping, S1 nuclease and RNase mapping.

4. Polymerase Chain Reaction (PCR): Principle, Types and variants of PCR (Touch-Down PCR, Hot start PCR. Inverse
PCR. RT-PCR. multiplex PCR. nested PCR).

UNIT IV )
1. Molecular typing: RFLP (Ribotyping, IS based), RAPD, AFLP, VNTR, SNP, Whole genome sequence: GIS
2. Promoter characterization: promoter analysis through reporter genes, electrophoretic mobility, shift assay, DNA foot-
printing & DNA fingerprinting.
3. Transgenic animals: Stratczies and methods.
4. Construction of knockout mutants,
UNIT-V :
1. Applications of Recombmant DNA Tcechnology n NMedicine, Molecular diagnostics, recombinant and DNA
vaccines.
2. Gene therapy: somatic and germ line gene therapy.
3. Applications of Recombinant DNA Technology in Agriculture and Industry.
4. Biosafety & ethical considerations for GMOs.
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Reference Books

L. ]I\’:?riz:;;lll:: 5‘23‘:';\‘:{‘;?} ?l"Ck BR, l’;\slcnllﬂk L ASM Press Wn'shil‘lgl(m D.(f. .
; C ! pufation. Old and Primrose. Blackwell Scientific Publication.
_Gene Cloning. 1 A. Brown, Blackwell Publishing,
. Molecular clgmng- A Taboratory manual, Sambrook, Fritsch and Miniatis, Cold Spring Harber Laboratory Press.
. Molcc‘ular BTOICCI"‘OIO!.Z)’ 2nd Ldition by S.13. Primrose. Blackwell Scientific Publishers, Oxford.
6. Genetic Engineering and Introduction to Gene Analysis and Exploitation in Eukaryotes
by S.M. Kingsman and A.J. Kingsman, Blackwell Scientific Publications, Oxford.
7. PCR Technology - Principles and Applications for DNA Amplification by Henry A.
Erlich (Ed.), Stockton Press. : .
8. Genes and Genomes: A Changing Perspective; Maxine Singer and Paul Berg. University Science B
Vallev. CA. 1991 \

o
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MB: 304 (Eleeti
.o Flective "
(Elective 11) ENVIRONMENTAL MICROBIOLOGY

tcomes of paper MB: 304-
o Students will acquire the Jnowled
conservation techniques cage

Qu
of concept “mi :
pts of microbial habitats, interactions, microbial diversity and

e il be helpful i i
( 1 “OVIdr
\ir'm'ficum-({ P providing knowledge of microbiol :
A B n' Hiore 11T 1 / [ ]
R‘\] i ‘ c. ologv of different environments-air, soil and water and their
o Role of microorganisms in difi
) ganisms i differe S
) R N R I/ N ) ] \ D p
biolcaching. bioremediation Ofa’i/)\;-{ beneficial process for environment- decomposition of organic matlers,
e Would provide the knowledge of crent pollutants (venobiotics, petroleum products, oil spills).
; ¢ dgCarwaier qu ,[' & P 5 . U
for waste water i g A Juality test (BOD, COD, DO), indi “micr 1 {3
.5~,, A ftll reatments (mickling filters, oxidation ponds e!c') i lelesor e e
e Significant role of microbes in diffe i g -
. obes in different ecological aspects- extremophiles, microbial films

[ approaches

UNIT-1
I Mhcrobial ecoloay: hasic cone : . ) .
2+ basic coneepts. types and microbial habitats, factors affecting microbial population.
ergism.

Aiciobial interactions: competition, ¢ T
petition, commensalism, parasitism, mutualism, commensalisms, syn
pulation reguiation.

P 1at |
Popaiation ecology: characieristics ; :

ES aracteristies of population. popul :
s s , ulation growth cur cand k selec
1 Conservation and management of microbial di bl . curves(r and k selection) pu

' agement of microbial diversity: bi iorati :

T v = rsity: - " =
UNIT-T y: biodeterioration and biodegradation.
Wicrobiatogy of air: microorganism of air, enumeration of air micro flora

)

1

> Significance Af air micro flora.

3. Boel account ~f air borne transmission of bacteria, fungi. pollens and viruses.
~m= discases and their prevention.

A4
-

1 2Nt mc L
UNIT-iE
L Soil nicroniolagy. 1.111cr0_ﬂora of soil: soil microorganisms associated with plants: rhizosphere, mycorrhizae.
e OorTZanIsms n organic matter decomposition (cellulose. hemi cellulose. lignin).
3. Brete 2. noduction. application of bacterial leaching techniques, properties of bioleaching.
4 MNicionizl eadati : T : e i g B i
Micioniz: degradation of venobiotics. petroleum and ol spills in environmental decay behaviours and degradative

nlasmud.

UNTT-1V
1. Water mierobiology. aquatic microorganisms;

Y PO 1 -
CWater puniy fest and mdicator orzanisms. method used m environmental studics _BOD, COD, DO.
wier oo diseass and their ceawral measure.
doceulation. chlonmation and purification.

fresh water and sca water microflora. Microorganisms and water

2 Cmariog
oo Lot

4.\L ater punihioati

UNIT-V

1. Microbiology of waste water and effluent treatments, aerobic process: primary. secondary and tertiary treatment.
trickle filter. oxidauun ponds and stabilization ponds, principle of

2. Bioremnediaiion methods for controlling environmental waste.

3. Extremophiies acidophilic. alkalophilic. thermophilic microbes with zxglapta.li nd

4. Miciobial broliims: physiology. morphology, biochemistry of microbial biofilms,
adberence. peneficial and harmful role of hiofilms.

Reference Books

aerobic digestion.
on and application in ecosystem.
mechanism of microbial

;,ppli<_;|lium. Ronals M. Atlas, fourth editon, Animprint of Addison Wesley

1 Aiicrobial Ecotogy: Fundamentals and

| ongman. Inc. California )
al chemistry- AK. De. Wiler

New Delhi

fastern | td..
bert Boeker ¢ al.

apphications: Iy

2, Favironment b l I
3 ; Cnee. Phvsic rineiples an _
! al Science. Physicd ‘ ghel = ¢
j' }ﬂ SEmeIEAS S;&'L'l ~chnology vol 4. NLmoo-young (1 d-in-chicet). l"".—'““”“l'“_“- Oxford.
S. \ m'lll“hum';k . LL| for pollution Control By Goli J Arceivala, Gecond Edition, Tata MeGraw- Hill Publishing
5. Wasiewater Treatmen 0

reth M. Lvans and Judith C. Furlong, John Wiley and

Company Limited. - Gi
o N The ‘ Application by Ga
6. Cavironmental l310[eclmolo1—’} [heory and API

Soms. 17D U5 by P.1D. Sharm. Rastogi publications. New Delhi India

I e e keller, Third edion, John

" l:colegy and Environmen ng planet by Daniel K. Botkim and Tdward A
(=4
\

S Tovironmental Science® carth as @ livi
LTD. U.S-A. M/
'\ 30
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MB: 305 Lab course v (Core) MEDIC

Flin\ll«‘,N'l‘A'l‘l()N

. To prepare various basic, selectjy
pacteria from clinical samples,

AL AND PHARMACEUTICAL MICROBIOLOGY &
AND MICROBIAL TECHNOLGOY)

C, ¢ TS A p N ' . . 1 1
enrichment and enriched media used for isolation of medically important

2

_To perform various biochemical (es(s (IMVIC

H,S production on TS agar slant) used for ide
_To perform sugar fermentation tests use
_Preparation of transport medi

. Oxidase, catalase, urea utilization test, sugar utilization and
ntification of medically important bacteria.

‘ d for identification of medically important bacteria.
‘ a tor different clinical samples.

_Demonstration normal microbial flora of skin, moutl
6. Isolation and 1identification of

1.

>4l

and throat
: Staphvlococeal species using suitable media. staining techniques and
biochemical tests.

_ Isolation and identification of  Stapinlococcal species using suitable media. staining techniques and
biochemical tests.

o]

Identification ot bacterial species belonging to Enterobacteriaceae family using suitable biochemical tests (£
coli. Proteus, Pseudomonas, , Klebsiella)

9. Isolation and identification of enteric fever causing bacteria (Salmonella typhi) using suitable media and
biochemical tests.

10. Tsolation and identification of Bacillus species using suitable media, staining techniques and biochemical
tests.

| 1. Microbiological analysis of urine specimens.

12 Aficrohiological analysis of sputum specimens

Isolation of dermatophvtes and their identification based on colony morphology and microscopic

characteristics.

14 To determine antibiotic sensitivity for Gram negative and Gram positive bacteria by disc diffusion method

15. To determine Minimal Inhibitory Concentration (MiC) and Minimal Bactericidal concentration of an
anubiciic Tor test bacterla.

16, To sty antibiotic resistance in bacteria

17. Determination of thermal death point (TDP) of an Organism

18. Determination of thernial death time (TDT) of an Organism

19. Isolation of amylase producing microorganisms from Soil

20. Isolation of cellulase and pectinase producing microorganisms from vegetable and fruit waste.

21. Isolation of lipase producing microorganisms from butter.
22. To isolate antibiotic producing microorganisms form soil
23. To isolate Penicillium species producing penicillin,

24. Production of penicillin and to evaluate itactivity.

25. To demonstrate handling and sterilization of Fermenter.

26. Production of wine from grapes.

27. To demonstrate strain improvement of mdustrially important bacteria or yeast by mutagenesis and selection
of improved strains.

\«

‘

e e

31
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MB: 306 Lab course VI (g)e

clive) (R ¢ |
(RE( ()MI!\IN/\N‘I' DNA TECHNOLOGY & ENVIRONMENTAL
MICROBIOLOGY

~paration LB br
1. Prepars BOI br oth, 1B AL‘RI' with antibiotje lor cul
ure

: ) ; > coli with
e AL and m¢ anc it £ coli and E. coli wi
plasmld EETOE. and maintenance of Host 7

» Jsolation of plasmid DNA (or Plasmid veeqor DNA)
1 /\).

vt i e .
3, Restriction digestion of given N A With suitable vestriction en vy
. § *N7Zymes,
4. Ligation ofmsert (gene) and veeor DNA
5 Preparation of competent cells,

anstormanon of host £, coli wWitly 1 :
6. Transtort ol host £, coli with recombinant DNA and selection of recombinants.
TR | Yo & SR R . X
- To periorm PCR toi \lmphhcauon ol tareet DNA segment (or gene)

¢ Determmaton ot Total Missolve Solids (TDS) of given water sample
> ¢ D¢ .

9 Determination of chemical oxveen demand (COD) of given water sample
10. Determination of Dissolved oxygen (DO) of given water sample

11. Determination of BOD of given water sample.

12. Determination of total bacterial population by standard plate count technique.

13. Determination of the most probable number (MPN) of coliform bacteria in water
14. Microbiological analysis of water by membrane filter method.

i3. Micromological analysis of air for presence of pathogenic microorganisms in air.

1. Microbiological analysis of water for presence of pathogenic micrecorganisis.

gt~
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at le

—

5307 SEMINAR
L

Every student shall deljyey

ast one ; ; .
shich will individually b, ) ‘l e seminar on topic of the curriculum/ advances in Microbiology

ff council. Students j ( Sfcsscd R every available teacher on the basis criteria laid down by the
- heir ¢ ,,.1 . h .m Audience wil also be encouraged to assess the seminar on the given criteria
and thetr evatuation will also be given dye consideration. The average marking will be taken into

consideration.

VB 308: Assignment/personality developmeny/ Yoga/ Language/ Environment/ Physical Education:

Every student will be gven an assignment/skill development in product developmenUpersonality

development which will be evaluated by concerned teacher
\B 309: COMPREHENSIVE VIVA
A comprehensive viva-voce of 4 virtual credits will be conducted at the end of semester of the

orezramme by @ board of four examiners.

\

33
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" (with det

/’\‘
itle of -
e Title of Course m/1\ ;
G(‘noric / P Total

ailed scheme)

. . A [ ks
Centric Credit | fark S
§ Internal Fxternal “Total
Maxi | Mini | Maxi | Mini | Maxi | Min
mum | mum | mum | mum | mum pt
‘ | ‘ mu '
l I l ‘ m ‘
J / qA o
R | Agriculture W‘#ﬁ | | | ‘_’,
1A | Microbiology | " a0 T Tan 100 |
i Food ]{ICCU\'C ‘ | l '
\IB- | Microbiology ’ 1 ‘
N l ~
1B | \ ' 1
|
~ | ~ e bs . | | ’—""_-’_J:
\B-402 | Lab course VI l Ceptnc/E} 013 3 0 |14 ’ 60 21 100 |35 |
P A ective : .
| Lab Couvrse VII ’ ' ]
B * | N I SN S—
Tmdns ¢ sssignmentpersona P AE& SD 1|0 1 TREEE : o0 |33
i i developmentt l l t ,
| Yogz' Language’ | | . '
i ot ment i l ’ | ‘
s Phyvical Education. _ e T Fae=—
MB-204 ent persona |- AE & SD |10 L1043 - | oo 3
(. ,
et LRSS , | | ! l '
| Ei sronment ' ! ! ' i i i, R
P e oL szt L£ouaty I - f—— T | i [1;4, - _l.cl i ]tiH 40
K- 4:1\ i lJr »16 v W oork Core
i | 100 ﬁnn ! 33 |
‘\18—'10’:{ Comprehensive Core
LW l_d_\_ic‘,_f—!—/ Total Credit Value: # 24 (20 + 4 virtual credits)

and Skill development.

‘AF & SD- Ability Enhancement !

3

(3 Scanned with OKEN Scanner



“CBCS scheme I (2024-26)

MB: 401 A (G°“°l’ic T
\ .
“lCclive)
AGRICULT ) ¢
s of paper MB 401 A CULTURE MICROBIOLOGY
0 .
o PI‘O"’d"S knowledge to identifyy o 1 ¢
' . A 1d chay: . .
sm, commensalisme AClerize g . . ; ;
,;nllll(lh o (IL\(J]L\IN.\_ SYnergism and 12¢ l”’('(’()l‘}:(lnf_\‘m,\; their interactions ((,”m’(‘,m,”,”, 5) mbiosis
s Wil be awaqy: . == A parasiie ) o fiCeS.
, Student. . € aware of vapioy e l asitism) that afject the sustainable agricultural prac tices
advanced bio-pesticides. fo. the diseases (Bacterial viral and fungal) and knowledge about more

S ' controlly . ' ¢ By
p(’slIC!d(“- lling of plant discases o prevent harmful impact of chemical
ggriculture microbiology pyoy;

o R S ovides learn;

. ! ning — . : and
findings. , S Opporumities to critically evaluate research methodology a
Srudy 0f various biogeochenio

o UG ! Scochemical cyeley 1o understand il like carbon,
pitrogen and sulphur., stand the balance of different component of SOt
' provides the knowledge regarding hioferti-er e i /
§ Drofertizers and wtilization of microbes in reclamation of wetlands
NIT1

1. Microorganisms of soil
» Rhizosphere and phyllosphere microflory
3 Brief account of Microbial interactions: ant

” synergism and
pamsmsm. :

agonism. symbiosis, mutualism, commensalisms,
4 Nutrient cyele: Carbon cycle, nitrogen cycle, phosphorous cycle and sulphur cycle.
T : ;
| Role of enzymes and toxins in pathogenesis.
2. Fungal diseases of plants: Rusts of wheat, linseeds; late blight of potato; red rot of sugarcanc.
3. Bacterial diseases of plants : Citrus canker, blight of rice }
4 Viral diseases of plants: Leaf curl of Papaya, vein clearing of lady’s finger
INIT 11
1. Phvsical and chemical control of plant diseases.
= Bacterial control of insect pests: Buciiius thuringienses as bacterial insecticide
Viral control of insect pests: Nuclear polyhedrosis visuses (NPVY) and cytoplasmic polyhedrosis viruses (CPV)

(PPN

< fungal contiol ol mscct pests. Entomopathogenie Tungi @ Vet cropiiac. beaun e s
Verticillium lecani. Hirsurella thompsoni
UNIT IV
. Storage fungi: Categories of storage fungi, conditions during storage in relation to damage ot seeds, harmtul
effects.

. Mycotoxins and their effect on human being.
. General idea about quarantine.
. Production of biogas and alcohol from agricultural wastes.
UNIT v
-Bio fertilizer: Types, production and nppli‘culion.. ‘
Mycorrhizae: Types and their application n agriculture and forestry.
- Venmicomposting.

4. Reclamation of w aste agricultural ]
¢ference Books

1. Soil Microbiology by Prof. N.S. Subb:
Delhi ay. Alexander M. (1977) John Wiley & Sons, [ne., New York,

2. Tnty : <oi] microbiolo 4
3 I?”ltl)(()iducnsoﬂ'll(;\/ls'mlol:il(:l]: 1}/( Dirk J, Flas V, Trevors JT, Wellington, ENIL (1997) Nlarcel Dekker INC, New
: ermn Soi icr &Y S ;

York. Y\W

35
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and by microorganisnis,

L Rao, Fourth edition, Oxtord and [BLE Publishing COCPVT L TD., New
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(comes of paper MB -401 ;3
W conceptual study of differen; MEebormon .
different techniques, Organisms in food industry for the food preservation by using

, To provide the knowcdge fbous
spoilage of food.

Cnerje | ¥ .
¢ Llecllve) FOOD MICROBIOLOGY

Jood born dis P
born disease and their causal infections like food po1sor ring and

, Food industry now brought q ye

voluti , : ity of
Spoilage of food products ik 1onary change in quality of commercial food products.
o S . S ke egg, fish, meat and milk is an another problem that can be resolve by
coneerning knowledge of food mic robiot
. ()I()g\
|. Microorganisms important in food micro
-lassification and importance,
“Principles of food preservation, preservation by
Jessication. -
_Chemical preservatives and additives,

biology: molds, yeast and bacteria —general characteristics.

o

use of high temperature. low temperature. drving and

3
4 Preservation by radiation.
T
1. Factors influencing microbial growth in food: Extrinsic and intrinsic factors.
2. Microbial spoilage of food. Chemical changes caused by the microorganisms during spoilage.
3. Spoilage of fish, meat. poultry, eggs. tiuits and vegetables.

4. Detection of spoilage and characterization.

INIT 111
1. Classification of food borne diseases.
: s ge : Fmrectirid oaifornrnliBrt 7
2 Food borne infections: Rrucella. Bacilllus cerens. Clostridivm perfringens. Yersinia enterocolitica and

Lascherichic, Salmoneila spp. o o N e ;
3. Tood intoxication: Staphylecoceal intexication, Clostridial poisoning (Closwridium Borlinum).
.lood adulieration and prevariing toed standards 1 India.

-

UNIT IV L and t (mi ' ik
- - N Qoo of microorganisms in milk and types ol microorganisis i k.
L. Microbiology of Milk: Sources ol microorganisms i and typ g

2. Microbiological examination of milk (standard plate count, direct microscopic count, reductase, and

phosphatase test). )
-Dehydration and pasteurization of milk. e SRE e
- Dairy products from microorganisms: Butter, yoghurt and cheese.

UNIT v
1. Microorganisms as sourc
- - . of mushrooms
2. Mushrooms and food valuc of mushroon

acid conversions, sO ! : | |
Sample collection, preparation and analysis techuiques
Si

£ LD

¢ of food: Single Cell Protein (SCP)

yabean conversions and Bakery

‘wo I

-Tood conversions: Lactic acid © 1
4. Microbiolovical estimation of food:

Rel‘elrence Books: N m N. Potler, Joseph 1L Iotchkiss. Fourth edition, CBS Publishers and
- Food science By Norm )

Distributors, New Delhi

b} . . ,

2. Food Microbiology » by v

Publishing Company Linute

jer and Dennis C. WestholT, Fourth edition, Tata MeGraw-Hill

I
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"\GR“\l'l,’ 1rse VT A (Generie Fleetive)

| | TURE MICROBIOY 0Gy
o «udy viral diseases i plangs,
s

[ostudy bacterial and fungal dise
3 U -

ases i plants,

olation of rizobia from root nodyles of leg

2 |

unmimons ylanls
. \t noduh 0on \l lhl\ L\ t lhl:\\l' 1
ano 10 o,

. pocutation ol seeds with rhizobg,
4.4

To study pesticidal activity of Bacillus thirimeioncic
- Lolation of VAN spares from soil.
 jsolation of Azorobacter species from soil,

\

o Jsolation of microorganisms from rhizosphere,

MB: 402 Lab course VII B (Generic Elective)
FOOD MICROBIOLOGY

. Detection of adulterants in spices, pulses, sugar, (ca.
2 Detection of adulterants in milk and milk products.
3 Detection of arsenic by microbiological methods.

:‘n . - ot waain Tawme ey we oA b (R e
- UCICCLion Q7 111C0UniIC acid 0V VIddss>an.

TN . ~ 3 g
oTioclion el namocer vl Cad

¢riz in milk by SPC.

6. Determination of quality ol nulk sample by methylene biue reductase test.
"To demonstrate role of yeast in bread-making.

§ Lsolation of microorganisms from spoiled food. \

(r\(\r\\

% Lolation of pathogenic microorganisnis from food.
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\113'403: SEMINAR
Every student shy delivey
which will indi\/idua\l\f
Staff council, Stugey i
and thetr evaluation
consideration,

ces in Microbiology
aid down by the

be asse aron topic of the curriculum’ advan

SSL‘d l)\r ¢
n ;

Audienge will
1l also be

Very available teacher on the basis criteria | y
) also e encouraged to assess the seminar on the grven ””_e”‘
Y|V ' . . (9]
gven due consideration. The average marking will be taken inf

\“i"l\ﬂl(‘““ Yor N aoe l']]\“(””“[

\‘B H > RTANNES :l Cl \\Onl\hl\ qq\ o \ ouva l Anguave/ 1 | "
’4 N \ \ klol)lll(lll/ \ ¢ / X i) =] / . / ) [

)A\-{\]‘\' blllL cent \\ln bk Ll‘\.kn

s . anassignment'skill development i product development personality
development which wii] |y

¢ evaluated by concerned teacher.
MB 405 (Core) Project work: It congists of 3-4 months project work/ Industrial training followed by

presentation and Viva-voce of 100 marks. The project work shall be cvaluated by both the internal and external
examiner at the time of oral presentation

MB 406: COMPREHENSIVE VIVA

. . . . . ' "+ semester of the
A comprehensive viva-voce of 4 virtual credits will be conducted at the end of seme

A@AM/\.

programme by a board of four examiners.
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