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BiochemistI)' 1,40

200 I 1111 "
Total (Theory + Practical+ Intemal~, TO

I 't'l 11111111
1111

General Microbiolo
Growth & Ph siola
Bioinstrumentation

Name of the Papers

USc. APPLIED MJCROB10LOGY

M.Sc. (APPLIED MICROBIOLOGY) SYLLABUS

(SEMESTER SYSTEM)
Paper

AMIOI
AM102
AMI03

AMI04

Paper

Sem.1

Semester

Semester

P.G. DEPARTMENT OF MICROBIOLOGY
GOVT. MADHAV VIGYAN MAHAVIDYALAYA UJJAIN (M.P.) 2012-13
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(MM-40)

co-t1~~
Microbiology

Govt. Madhav Vigyan MahavldyalaY3
UJJAIN (M.P.)

M.Sc. APPLIED MICROBIOLOGY

f -.e. APPLIED MICROBIOLOGY Semester 1 (I year)

ENERAL MICROBIOLOGY

.' ~'fYof Microbial world & Scope of MiCl"obiology
. ~'l'1~~~s<ofMicrobiology: Scope and'future relev.ance of microbiology,

;,'~'h~tb~li6nof Scientists: Antony ~on'Leeuwenhoek, Louis Pasteur, Robert K~ch (Koch
ibl!fc~~and;molecular Koch postulate), Joseph Lister, Edward Jenner, Lazar~,?~p~l.lanzani,

" ~~i.,Fleming, S.A,Waksman, Iwanovsky, Watson & Crick, Barbara""NtcGlintock,
~idogtadsky, Martinus Beijcrnick, Twort and D Herelle, ~~ '!;J "\,

~~~:'. ~~~iAccount on Members ofMicrobial world . ,~ 't,
, . - -"t. -,. . - -
"~"'.:~i£,ta'~'es.and origin of'life; Origin and Evolution of prokaryotes and eukaryotic cells

'gi~~ULilar.and multicellular), The Connict debate: Spontaneous'generation Vs, Biogenesis.
i~I,account on B,!cteria, Protozoa, Algae, Fungi, and Viruses~ ..
~~ - .
'Ciples o.r Staining & stnining techniques .'.'

,;.:~reparation, fixation methods for Light Micro,sc,opy, rh~sic~l and chemical theori~s of
";~'g:;DX~sin staining. .. .. -.

l'll\'g~techn iques: Positive and Negative staining, Oiffel'cntial Staining- Gram's, Acid fast
,.".':...girrg;..£ndospore, Capsule staining, Structural, staining: Flagella, Cell wall, PHS, and
5::1~~tsfainihg... .
1"""""'" _ff~~ht:fixation and stainillg,.techlliques for EM. Freeze-etch and freeze- fracture methods
.."."--.. ...'1..-EM~" "i'<
l""...... 't.~.
iversity of the Microbial Wotldi~?~-..,~ . '. .,. ,
ryi.cw oTclassification:"NSlmenc!,tturc, taxonomy rank, characteristics used in taxonomy.

¥~ .ct~r.izing Strain Diftcl:ences: Biochemical Typing, Serological Typing, Genomic
':i~g;~B~geTYP'('I~g;And8iograms.
':'~'.o(''\~;lastlfication system: Phenetic, Numerical, Phyletic. Molecular taxonomy,
'c~1';1',CI~ ron 0m et c rs
_},,_~_and' Eight kingdom classification. Three domain classification. Bergey's manual of

.~ntii'nati:;;,e'aild systematic bacteriology., ~.ruct re o('Prokaryotes & Eukaryotes

~.~~e~":QfPro~aryotcs: Size, shape and arrangement, CeJI organelles interna! (cell

~r.an~, Mesosomes, Gas vacuoles, Cytoplasmic matrix: Ri.l)osomcs, Nucleoid &

9.~lasmic Inclusio~Extcrnal surface appendages Flagella, Pili, Prostheceae and Stalk.
~..' , ' ~
.fa:_~elayers of bacteria: cell wall, glycocalx & sheath. .'. ".

;

_ • _ture of Archaea, Cyanobacteria, and Mycoplasma
1d~.. .

)rti~ct~re of Eukaryote cell: Cell organelles internal and external to the cell membrane.

•r

,

,
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M.Sc. APPLIED MICROBIOLOGY Semester I (I year)

GROWTH & PHYSIOLOGY OF MICROORGANISMS (MM-40)

nit: 1-Growth, Measurement &Preservation
i;~. Nut~itio.naltypes ~f bacteria. C~ltur.e media (types ~~. uses): {s.o~ation techniques and
: .. cultlvatlon of aerobIc and anaerobIc mICrobes.Factors affectmg mlcr~Ial growth.'I,
! • Growth curve and < phases of growth cycle. Batch, \ continuous and syncwon"1us cultures;
;, diauxic growth. Mathematical expression of bacterial growth. Meas1.Vj~~ln~II"t;bacterial
! growth by cell ma~s, cell number and cell activity. Maintenance ~d preseWt:ati~11\of9Ultures.. . . . l"IlI', 1\ II' ~Unit: 2-Photosynthesis &Nitrogen fixation I, IIIItI .1
• Bacterial photosynthesis: Structure and types of electron carriers, ~hot~~:tu! tic reaction

: center, cyclic flow of electrons, bacterial photo-phosph~~lhtlon 11hhl)1£tiousgroups of
phototrophic bacteria, electron donors for anoxic PhotoSynt~sisl.lll\lllll jll

• Nitrogen metabolism: Nitrogen fixation, symbiotic 4W»hn~blbti~~ Nitrogenase enzyme:
structure, mechanism and regulation. Structure of ;~~' g~(\f;sUndlt\'sregulation.

nit: 3-Respiration and Bioenergetics 1"",lll"ihlll 1:11/1'
• Respiratory metabolism: EMP, ED path~ay, "~~q~j~cycle, PPP, Gluconeogenesis,
Glyoxalate pathway, Pasteur Effect. Ele~lf0m;I~r~SP~~lchain,chemiosmotic theory. Anaerobic
respiration. ~'Ill111 I 11111111

11.1 1111111
• Bioenergetics: law of thermodynnjTli typM~ot reaction, free energy change. Structure of
ATP, phosphoryl group transfer~~~ AifRIIBlkl~minescenceand Methanogenesis in bacteria.

'I" "iI" III r
Vnit: 4- Physical &Chemical <iiftnt~q!1i \1irlligent

.' c • Control of microorganisms:l~fl"~r.¥'fuls of control-Death rate of bacteria, Antimicrobial
agents and their m~de Rt actioAI~~H~sicalagents-Temperature, Desiccation, Osmotic Pressure,
Ra~iation, Surf~lPt~~t~Wtaq~ Filtration. .

• Major grouPsl~~lf~lp1I~~~tlpl agents-Phenol and Phe~olic compounds, Alcohols, Halogens,
Heavy metfO~11anl!tllthe%Hompounds. Dyes, Synthetic detergents, Quaternary ammoninm
compoQp,ds,Al~~llyd~s1QndGaseous agents.

'V 't 5 '''''''b!l,.. '1IfI'OJ: - ~U.d ~"CS ,I, . II..-Il;, . ~Yttdlan1\\"{{l:ltics,characteristics of antibiotics.
'. ,Ill [1111

• 'll~n\:lf llcte~l drugs, antifungal drugs, antiviral drugs.

.~~~ijjbtion and mode of action, drug resistance- mechanism, and antimicrobial sensitivity

tes't\,
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GO\lt. MadhiV Vigyan Mahavidyalaya
UJJAIN (M.P.)

M.Sc. APPLIED MICROBIOLOGY (Semester -I)

;1

_:atreference & text books for paper I & II
1),

.:!~.~cotals of Microbiology' Alcamos'. (7th edition.) by Jeffre.?'~C.Pmmerville.

General Microbiology. (7"' edition) by Hans G. Schlegel. .

Microbiology. (6th, 7th edition) by Lansing M. Prescott, JaM'P. Harley & Donald A~\f.lein.

Frontiers in Applied Microbiology(Vol- I)K.G. Muke~i, N.C. Pathak&Ved p~~\\ltgl\:\h

'Microbiology, Autho,Js- Pelczar, Chan and Kreig. li"I", I" 11111\ II"
Microbiology- an Introduction- (8th Edn), Authors- Tortora, G.J., FUnke!I~.R.~,~ltlil'>l~'L.

Introduction to Microbiology, Authors- Ingraham and Ingraham. '1\\1 111111 ",II,
1I
IIltili II, 11

Biology of Microorganisms, Authors- Brock and Madigan. II ' I'll'llilld"
. Microbiology Fundamentals and Applications.(6'h editiOn)IHC,S.~~~urQUit.

1~1U1 I, 11IIUtt
O. Microbiology principles and Explorations. (6'" edition~'V,l"f~Cq~!ID!PG. Black.
" 1111111 III 11"'11 ,II';1. Microbiology (l' edition) by T. Stuart Walker. 'I "'\ "',I'
•2. Text book of Microbiology (6'" edition) by ~';\l>'<\l~qr.layb\land Panike,'s

~
", ;IL,""lllIdJl

3. Textbook of Microbiology, Authors- Dub, 1an'lll;ijT~m~hwari.
! ~.General Microbiology, Authors- Sta,Wgi, I k~ar~!IWheelisand Painter.
'" 'lJ<,. '" "IIIJi:. .15. Principles of Biochemistry. By"Lo'll'ip,er!4\"',IFd'tion by Nelson and Cox (Worth) 2007

,.... 'jill 'Ii;:'" :1I 1:6. BiOchemIstry. By Stryer 5th edi 1~~llQ.1qt,,Freeman2001.

7. Envirournental Microbi~l\!1Ill'I,Authbtr, P.D. Sharma.
I,I"" "~l .''II ",. - ...

. III" "I, I"" 11,,",1''I, " .
'" '" 1,

,1
.It t Ill. II

'fI"",i", .liI
".11'''''''''', III "\,liI'" II I,'III" "'I. I,,,

'I' "111""1<,'"
II,
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M.Sc. APPLIED MICROBIOLOGY
" (Semester-I)

..1Stof Practical's:

\

1. Preparation of solid and liquid culture media and their steriI~ation_

2. Growth of bacteria on agar slant, agar stab, Petri plate and in broth.
3. Ubiquity of Microorganism.

'II
4. Motility by hanging drop method & wet mount preparation method ,,1111111, II,. . "I' 'I, I
5. SImple and Nega).ive staining and its differentiation. I 111111'II,

. 11'"1", ',' I6. Dark Field Microscopy , . "'I""", I

I' 7. Isolation of microorganisms by streak plate Pour plate & spre~~:~~te ~~\hfldl
8. Differential staining techniques: Gram Staining, Acid f;lsl~1s~!lniJg\~11111111111 .

9. Special Staining teclmique: Capsule, Endospore stainirlg lflagq)la, ell wall and Nucleic acid

I'UII III _ 11111
staining of microbial cultures III ~I- 111111"

J\lllli III lllli t
10. Effect of temperature on the growth ofbacteri~ cu~~[ "iI I,
II. Effect pH on the growth of bacterial cultijl\ll'" I'll II

~
'I" 't"ll' "",,'12. Effect osmotic pressure (salt and sug -c6n&~ mt~9n) on the growth of bacterial culture.

III' II I"13. Effect ofUVon bacterial growth;ll I, " Iii'
'II... It I1III .

14. Antimicrobial sensitivity t9t OIl~hfgl~~rRiPactenal culture.
III" I, "~'I II'"15. Phenol coefficient test. 11:;lllhh IIIl

'111"11111111 Ill,

II"" 'I, III'I '" I,,,,'" "!I,lliI' 'I'ul
'1'r.~chc4f schFme

I, !'uil'
1111 C1lb\lf-Vlajorexperiment

.'I!lllli 1111 .111 .
11111III II III a.2 Minor experiment (A)

", "I "I "II" .'" 1'1 I" Q.3 Minor expenment (B)'II' 'I I"
\'\1'11", "'.. QA VivaI II"

I, Q.5 Spotting

Q.6 Practical record

,

'\\
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I (MM-40)

M.Sc. APPLIED MICROBIOLOGY Semester I (I year)

co~~
! Microbiology
:' Govt. Madhav Vigyan Maha..,idpl:);: ~

. , .Sc. APPLIED MiCROBiOLOGY

nit: 1~Basic laboratory Instruments

Principle and working of pH meter, LAF. Centrifuge: Types, sedimentation velocity,

sedimentation equilibrium, density gradient. Principle, application of centrifuge '1~life science
4 . -I" II

• Autoclave, Incubator, Colony counter, Haemocytometer, spectroPhotome~'P! 111111111.,~ IP'.~'I'~ .Unii: 2- Principles of Microscopy (I 1111 III ..II
n 'J "II'• Properties oflight, Glass lens and Microscope: Working principlRs andl&Rph~tions.

rnM.11t1 II, 11llllTr ~.
• Resolving power, numerical aperture, and magnification. ~\U,gel\b~f\t~~SWg.

,'. Types of Microscopy and its principles: Bright fie\1UI«nich~sco:.b.~ark field microscope.
U'" '!t~""\~iV. Phase contrast microscope, Fluorescence Micro~~oP~ U a~a and Electron Microscopy-

; TEM and SEM'I~I""',"'" 1
111

11 "<:, r 'I] "'d!
tlpi,t;.3-Electrophoresis& Chromatogral/"hi\\,I~hni~res

, tiIi Ii 'Ii ':'" ,~ .'W'. Basic principles of electrophoresi~, 1?'ol;'lfi~~~lld~blicationof paper, starch gel, Agarose,

,,', native and denaturing PAGE, Is~t~~ctn~(oclWlhg,
',. 'I III Iludl'

Theory, principles and app~ica~~l1soflJ1nper,thin layer, gel filtration, ion-exchange, affinity,
'II" ","" ,iI' .gas liquid, HPLC. 11"',,11 "'"

II Ii
nit: 4- Spectroscopy 1111"11111111 JillIW II, 'I

• Spectroscopic t4ijqu~~tlibory and applications' 0

'II" '"II" ,,,I~• UV-Visibl<!! ~l NJ'JI/h, Ii~uorescence,
. 11 III lilli'
, • Atomill:turSOrptio\>,'ieD, ORO

., -'11 II" "0'
,~ii:S.ii~~iQIsJ~qll~~techniques
~' • lll~s~l~}ra~i?isotopes in life sciences, radioactive labeling, principle and application of tracer
, I, ii,,,,", ""-~. / \~l!nni,qties. ~~ ~-,,~
. • D~\ection and measurement of radioactivity using ionization chamber, proportional chamber,

Geiger- Muller and Scintillation counters, autoradiography and its applications.

"aper-IIl: BIOINSTRUMENTATION
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(MM-40)PRINCIPLES OF BIOCHEMISTRY

MoSc,APPLIED MICROBIOrhGY Semester 1 (I year)

f1v ~ CO-t~~8
M.Sc. APPLiED MICRORI(l.IJ)""h LV-' M h "d I-''COVl.MaGIav Igyan a aVI ya ayn

UJJAIN (M,P.)

nit: I-Biomolecules
• Structure of atoms, molecules and chemical bonds (Vander Waals, electrostatic, hydrogen

bonding, hydrophobic interaction. etc.) I
• The concept of pH, dissociation and ionization of acids and bases, pKa, buffers'lind Buffering

mechanism, Hendfirson Hasselblach equation, dissociation of amino aCid~f!itcl,ljIl~ermination
ofpKa . 'I "II

• Vitamins: struct,;';e and biochemical properties of water soluble an<jlfilt.&lu~Il!\Witrilhinsand
" their coenzyme activity. (I IlllllllllllllIi
nit: 2- Carbohydrates and Proteins 'Ill 1111, II
~. Carbohydrates: Composition, structure and function of c~~H!t}j~~t~s:,fi,mYsification,general

characteristics of carbohydrates, role of carbohY~fRte~ in 'M~'cells, example of
I monosaccharide, oligosaccharides and polysacchatil!(~:s.l~etal~flism of carbohydrates.
, Mucopolysaccharides and amino sugars. 111111111 11111111111
• Proteins: Classification, structure and prope~~~~I?fl~f~ a~~~, biologically active peptides,

classification and properties of proteins, SeqU~Cia~l~!lJlW$~einS,conformation(Ramachandran
plot, secondary structure, domains, It1RtMlli}~~fol ~( IIand structure of proteins-primary,
secondary, tertiary and quaternary l~t~M~'I~ba Ulation and denaturation of proteins.
synthesis ofprotein(only general aflY0tlfft)-llillllllll,

.nit: 3- Lipid Metabolisms 'I ""'i"" 111""1111'1.

. • Lipids: classification, Stru~~I~clj~PI' distribution and biological importance of fats and
fatty acids, Chemical prope al~l1al~~cterization of fats. Phospholipids and proteolipids.
Steroids and bile sa,1tfll,~rostagltflbibs.Metabolism: synthesis (lipids and fatty acid, membrane
phospholipids, t,\i~cgltljyyge,?ls)aM oxidation (alpha, beta oxidation).

• Biosynthesis ofi~miIJp.~jds,I~Ucleic acid, steroids
nit: 4- Bioenerg~~ici"llli "II'

~II II, ,I"
• Bioene~etics: ~qfiP#tlsm, catabolism and metabolism, Coupled reaction, Group transfer,

BiOl~~\'t,"ner~r.,Hransducers:
• ~i~'e#tq' bti~Stllphwsof thermodynamics (no derivation). The concept of Gibbs free energy,

II e~\::f~om,lr,ndendergonic reactions, redox potential. High energy bond and key position of
li~irt~il~~bstrate level and oxidative phosphorylation, The importance of organophosphates.

!gll'.nergy compound (NADH, FADH andNADPH).
nit: 5- nzymology

• Principles of catalysis: enzymes (Nomenclature and classification) and enzyme kinetics
(concept of Michaelis.Menten), Activation energy, Enzymes and their industrial applications.
Immobilized enzymes: types and applications.

• Enzyme regulation: General mechanisms of enzyme regulation, Allosteric enzymes.

j "

-
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Govt. Madhav Vigyan Mahavidyalaya
UJJAIN (M.P.1

M.Sc. APPLIED M1CROBJOLO(;Y

M.Sc. APPLIED MICRdsIOLOGY (Semester -I)

t of reference and text books for paper III

1. Principles of Biochemistry. By Lehniger, 4th edition by Nelson and Cox (Worth) 2007

Biochemistry. By Stryer 5th edition W.H. Freeman 2001. '\1
3. Harper's Biochemi~try, 26th (McGraw-Hill). '1111 III

'11111 11111111.
Fundamentals of Biochemistry, Author- J. L Jain I 1111 I"

." I'''''' , ,f IIBiochemistry by- Voet and Voet. II 1111111111111 I

Textbook of Biochemistry- S.P. Singh. ", ill, II
. . .. . ~III"Ill, """IText book of BIochemIStry (PhysIOlogIcal chemlStry)by A. . RllJialfi~LII'

. 8. Microbial Biochemistry by George & Cohen. III" I '11'"1.,1" I" I
f 9. Instant Biochemistry by S. Nagini. ilIJIIt'1 IIII Ihlll

.' 'I II "1111''10. Text book of Biochemistry by U. satynarayanlll'"""llltl ""11 '
'I ',11111

"1111''''1 ii, III, r.&" II """'~ of reference and text books for paper 1[1 Illlli 111111

Principles of Biochemistry. By, i!~~igl~Il~:~~~hion by Nelson and Cox (Worth) 2007'th, _I~
2. Biochemistry. By Stryer 5tH1~p,,\kq.w.:""'Freeman 2001.

111l111.!1 111141"-
Harper's Biochemistry, 26'" (i\Ij~(!Jfij:v-\-1il1).

ItJJ 1."11111.1,'11
,4. Text book OfBi~~Il\jOIOg~y B.'O. Singh.

"I!" 'II .
5, Principles ~),\\I'''''Ijt.atiliq, ' bhnology By P, F STANBURY, A, WHITAKER, SJ, Hall.

6, Hand book b~b~~m~tli,Tffll\nstrumentation (2" edition) by Khandpur,
III lllloiJ

./' Pri"llIPi'~'II'd Pra'fl"~e of Chromatography by Raymond P, W, Scott
",,,,,',, ~ "._ lit8, I?,ov~I0'1 lec,,~phoresis by W Scott
" I I; 9,III!l;r~~~,ook'bfMedical Biochemistry by U, Sa'ynarayan,

i 11/1
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Govt. Madhav Vigyan Mahavidyalaya

UJJAIN (M.P.1

M.Sc. APPLiED MiCROBIOLOGY

I. Qualitative estimation of carbohydrates, proteins and lipids.

Quantitative estimation of protein by Folin Lowry's Method.

"13. Quantitative estim'ltion of carbohydrates by Nelson Smogyi's Method. 1111 1ft
. "I'" 11"",114. Separation of bimolecular by paper chromatography. I

5. Separation ofbirfu,lecular by thin layer chromatography. '1111111",111' ,11111111 h.
I 'I,""II6. Effect of pH on enzyme activity. 1 II

", "7. Effect of temperature on enzyme activity. IIIllIlll,ltlll, 'lillil

" , II'8. Counting of cell by hemocytometer. .,,111' II" '11,"111
9. Principles and working knowledge of instruments 11'j{QI~U~hff.aV~llptflmeter, incubator, hot air

"" I' ", II'oven, centrifuge, microscope and colony cOllntl1Plllli 1111"'til "
, I II, 1"111

., 1111" "I III, III
III'" '1'1 III '''"1III Will,

,tllli: I" 11
11

"
Practical scheme 'III "'I "'.1

. II, "III'Q. IMajor\l!<n,e~\lhllip,t,I-'fli !lhlh, III
Q.2 Minor expl>.::mJlnt(A)

tlj!~.1Il1l11 "'ill

~

!S rlliR0r ~~periment (B)
,I ~,'" I'lillI' I~IIViva',,,,1
"10.5 ~1fI!lng

III '~~lllt . 07
"II:llllllllllll -~~~~ctlcalrecord . _

'11::" '11';' '1\\, I,4,~----- --'-------.--- ----------- ------- ---- Total 50
III 1111 ',.'111 1\

111\111111,,' "
II

.Sc. Applied Microbiology

'.
; ist of Practical's based on paper III & IV

I~ . 2.
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(MM-40)

M.Sc. APPLIED MICROBIOLOGY Semester II (I year)

VIROLOGY & MYCOLOGY

Basidiomycetes: General introduction,Classification, Clamp connection, Dolipore septum,

Types and Development of Basidiocarps. Heterothallism, Compatability.

Ascomycetes: Cla~sification, Structure, Development and Type of ascocarps;
_ 'l',;,,"_

Classification. Archeascomycota and Ascomycetous Yeasts: General Account.

N'c. APPLIED MICROBIOLOC}'

:.O-OJDI IITOR
'~\Microbiolo?:y

adhav Vigyan Mahavidyalaya
II I lAIN I'J! P \

:~:~:,
,:. SlimeMoulds: General Structure and Life cycle of Myxomycota and Plasmodiophoromycota.

,-:~~'Oo~y~?~ Cias~ification, "General Structure and Reproduction.

D~t:~5-Deutero.mycota and Basidiomycota
";1 .•

Deuteromycetes: Classification (General account), Conidial types and Ontogeny,

Asexual reproduction in Sclerolium, A.\pergillus, Penicillium, Clado~porium and

Alternaria sp.

nit: 1- General account on Virus

• History: General ~haracteristics of virus. Host range, Shape, Size, Isolation, cultivation and
identification of virus' and their Classification. \..

• Struct~re of planitand animal virus.. . _.~\.. .
• Bactenophages: T4, T7, M13 & Lambda. LytIc & Lysogeny cycle, viral r~RItc:atlOJir_.nuclelc

acid and protein synthesis. One step growth curve. ~ •..~. '\'
Oncogenic viruses: Oncogene, oncogenesis. "l. {?~~j' "'1-«y t\ ,'>I. ~'v

'nit: 2- DNA & RNA virus •• ..,.) 9-'\
> '

Structure and lifecycle of DNA viruses: Adenovirus, Bacu}.ovir~s, EBV, Hepatitis-B,
Parvovirus, Poxviruses, Simian virus 40, Varicella Zosterv-irus.

'~, .'hF"'l,;.
Structure and lifecycle of RNA viruses: HSY, Hepatitis';J\,C,'O & E, Human Immuno Virus,
Influenza, Measles virus, Mumps virus, Polio Virus:'fRettbvir~lj"ses, Rotavirus, Rhabdo virus.
Molecular biology of genetic shift and drift in it1,f)!!en~avirus,~.,.. .-.

~ Plant viruses: TMV. Other forms of Infectious #gent: Pl'ioilS, Viroid.

nit: 3- Introduction to Fungi ,!.

Introduction: Significance ofFu~~ito Hum~n Welfare, Somatic structure. Vegetative growth,

Reproduction and Systematics;-'of Fungi.
Fungal nuclei, Nuclear divisio~'i~~'d Parasexual cycle. Yeast as model for genetic studies.

J#it: 4- Chytridiomycota, Z.yg.omycota,Ascomycoto/~ther fungi
:i~"'_ f"t'\. Chytridiomycetes & ZXgOl~tes: Classification(General account), and their characteristic- ' ..

features.
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C~ INA OR
'MicrobiuloK)'

"Gov!. Madhav Vigyan MahaYidya'ay.
UJJAIN (M.P.)

t of Reference & Text books:

General Virology (1978). 1Il ed. by Luria, E.E., Darnell, J.EJr., Baltimore, D. and
Campbell, A.
Microbiology. (1980) IV Ed, by Davis, B.D., Dulbecco, R., Eisen, H.N. and H.S.
Ginsberg.

3. Molecular Virology (1974) by King, C.A.
Plant Virology. The Principles. (1976) by Gibbs, A. and Harrison, B. 'II
Molecular Biology of Gene .. (1998) V ed . by Watson, J.D., Hopkin, H.N., R!>liIl'tillJ.W.,
Sietz,. J.A. and A.M. . ' III'" ""11,

'6. Pnnc'ples of Mole.<;\'JlarV"oloogy (2001).1Il Ed. By Cann, A.J. I" II dlill I"
7. Introduction to Modem Virology (2001). by Dimmock, N.J., Easto'!IIA'~'Ii!JlR;Ih.,pard,

, K.N. 'il'I";;J11"
8. Introductory Mycology (1996) .. IV ed , by Alexopoulos,"Ic'J., In,}V,IMims and

1
111111 'fll III

. Blackwell, M. ,I "I 'II II'
9. Introduction to Fungi II ed. (1980). by Webster, J. ,1111' II III'I'JI

. 10. The Fungal Nucleus(198 I). by Gull, K.S. and Tiker, SiGillI II", III
, 11111"1 I II
II. Fungal Geneties. (1979) by Fincham, l.R.S., Dav'l'l,R. bnd ft\aMord, A.

1Ji:"" ~i'IIII"11 'II"
, 12. Molecular Biology of Gene (1998). Ved. Byllrat~Qn,qtl~ lHopkins, H.N. Robert J.W.,

Sietz, J.A. and Weiner, A.M. "1"""' II1I III
13. The Yeasts. (1971). By London, J. I~" "I, 'ill """I
14. An Introduction to Mycology. (19~0) y M~1ll;6'lm;R.S. and Aneja, K.R.

'1IiI:; II II ,.
'II III "'111

'11111.~II::",.,,":IJII'
111:",lh, "

1111111111111 Iii

1
111' 'I. "\

,I "" II
'lilli' "'III'" 111111

II", 'I, 111'
"I 1'1 1,1

'11""'1"'" :1111'
.11'"'''''''' III 1'\1111

I, II I,
"II' "'I """~I "111,1""""'"
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CYANOBACTERIA, ARCHEOBACTERIA & EUBACTERIA

M.Sc. APPLIED MICROBIOLOGY Semester II (I year)

"- .

'~,

.. ,.~
..:f. ','
r.':

~'f~-'
.,,00"- r-II:
lil .

. .., 1- Blue green algae & Algae. ["
"ac;" Cyanobacteria: Classification, Cell structure, Range of thalli, Reproduction, Pb.otosynthesis,
.;1;;": _Heterocys.t~d ~itro,genfixation,Us~of~lue-green algae as biofert~l~zers.'tl'lI 'III

:,.,:' Algae: DIstnbutIon of algae, ClassificatIOn of algae, Algal nutrItion, 1i\!~roa\.\l;t~on,green
, algae, diatoms, euglenoids, brown algae, red algae, Microalgae. III '11"1 ii,

, ..• '2- Ancient prokaryotic 1111""'111Iii ' II
'If' , I' ""II

\_', Arehaea: Introduction, General characteristics, Structure, Genqljcs & If(lasslj~cation.. 1: Ecology, Morphology and Physiology of thermophile . Ado~l~ti~#If/;'r thb~lI\l!I'life.
';'! Ecology, Morphology and PhysIOlogy ofHalophile.Photo~~thes\~I,ho{,l~lobacterium Sp.

," .• :•. Ecology, Morphology and Physiology of Methanol'ifll &ll\¥!eth~oWoPh. Reductive TCA
.2 "~ cycle. 11'1111\1111 Ililld

" ..1 '1,3
Gra

-Gram Negative Bb.acterbia-A. 1111~""III'II~ldl"'Ii,":IIII'
., ','C, ' m-negatlve Aero lC Eu actena : ClassificqtlOn, uli\1~ology, Physiology and Ecology of

,j;. representatives of Pseudomonads, 1'l1!f~~~r.S,lzobia, Sheathed bacteria. Spirilla,
" J':' Campy/obacter, Bdellovibrio, GlidingJji'l~,~~~ffi(,m!t.
, ,'~ Enteric Group and Related EUbl/flterl~•.: cI~~1,ifi~ation, Morphology, Physiology, Ecology,

J','" Methods of analysis ofEnteroR,~Hte~~1VllQ,iR9,Photobacterla.
f ',+~4- Gram Negative Bacteril/ii~Ilf',~~~~bmycetes . .

\

, ~. Gram-negallve AnaerobIc E"ll~l~,\';". ClaSSIficatIOn, Morphology and PhYSIOlogy,Ecology

.~ "' ~ of BacteroIdes, SulIl\1\Ul1{I1~UCIJglpHctena.
'~:,~ 1 .~' Spirochetes, mtHket~s l'\frd Chlamydias: Classification, Morphology, Physiology,

r ~ . .i1 Differentlati~tr.' "~I III' "llulll'
,. ActinOmyc~~e~ll:11Cli\~~ification.Morphology, Reproduction, Biological importance of
~A'., actinori&~es, N66aJ:riio'form, Dermatophilus group, Streptomyces, Actinoplanales
., . (lllllll, III ..alP.J, 5 o(iJ~ ~ I, •• .<11b t .: 11.~''l/ij!"os~ln~ac ena

"'111~~ )po~'ltive Endospore Fonning Bacteria: Classification, Differentiation and Biochemistry
~b~ijp'~~s,Ecology of Bacilli, Clostridia, Desulfotomaculum.

• (IJ~m~positive Nonsporulating Eubacteria: Classification, Morphology, Physiology of
Staphylococci, Streptococci, Lacto\mcilli, Micrococci,Thermus, Corynebacteria,
Propionibacteria, Arthrobacters.
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Govt. Madhav Vigyan Mahavidyalaya
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of Reference & Text books:

M.Sc. APPLIED MICROBIOLOGY
14

Fundamentals of Microbiology 'Alcamos'. (7th edition.) by Jeffrey C. Pmmerville.

General Microbiology. (7th edition) by Hans G. Schlegel.

Microbiology. (6th and ih edition) by Lansing M. Prescott, John P. Harley & Donald A. Klein.

Frontiers in Applied Microbiology(Vol. I)K.G. Muketji, N.C. Pathak&Ved pal Singh

Microbiology, Authors- Pelczar, Chan and Kreig. '1\\
• 'II I

Microbiology- an introduction- (8th Edn), Authors- Tortora, G,J., Funke'IlF.:'l!J~t C,L.

introduction to M<crobiology, Authors- Ingrabam and Ingrabam. 1111/",,1111dlll\1 II.
8. Biology of Microorganisms, Authors- Brock and Madigan, 'I 11

11
"""11

9. Microbiology Fundamentals and Applications.(6~ edition) ~fil~;'~,,~ur~'ffiI"'111

, IO.Microbiology principles and Explorations. (6'h edition) br.:J~que\~'Iii,I~lack .

. I L Microbiology (I" edition) by T. Stuart Walker. '111", 1"'11 I1II
11111111 III 11

"12. Text book of Microbiology (6th edition) by AnandiHqar~:'-lftn &~'Paniker's
AU'II", "I n Ii JII'

13. Textbook of Microbiology, Authors- DI/bey ail~ MMIjFihi';'fpri.

14. General Microbiology, Authors- Stainef\IIiH/!tt~~, ,;!li.eelis and Painter,

~

II' III 1'"0W
15.Environmental Microbiology, Author~ .D.la . a.

)1 11
16. Enviromnental Microbiology, AdllC;r- IQ.l!!il~ya,

, "1 III IIIfW

tl'II,,~III;'I"'1"ail"
""',11 "" I,'111111111111 '"

III" '" ",.,I "" II
'lilli' '~'IIII' 'Iud

'" '" III''II III III

'1111
" 'I"'" :1111'

11"""'\ II, ''''',illl
'I II "'III "'I " ••11\ II
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Microbiology 15

M.Sc. APPLIED MICR(J<j'JtJ~~Ytgyan a av' ya ay
UJJAIN (M.P.1

-------_._-_._---_._----~---------------~---------._----_._-------~-_._-------

::lofPracticals:
T

Study of morphological and biochemical characters and identification of Gram- positive

bacteria.

Q. Study of morphological and biochemical characters and identification of G~- negative

. '. ~.bacteria. • W", Illllt,h

3. Study of selected,group of cyanobacteria. 111'""'111111111/11111 III,
," \1. Cultivation of cyanobacteria I '11111llJ

5. Isolation of E.coli Bacteriophages "I, lill I)

1
'11111 1111 111111

Phage typing of E. coli Bacteriophages 'I "1111111 1/1'

III" II II"Induction of lambda lysogen by UV radiations. (I II III f
:01"1 II, ,,,"

Demonstration of double layer agar plate method I~d~llectl&:qIPfBacterial Viruses

1
111111 1111 1111 II

9. Cultivation of Molds and their identification II 11111 'I,,! I.
,1O.Isolation of Yeast from selected samPle~11'1Il11111111II
, ~111I, I 1'11111J 1. Study of selected group of fungi and ~ aSt~Jllllllll!l

"III' II "I] 2. Yeast cell counling by haemoctQmqler. II III I
, 'I" 'j, "')f:13.Isolation and identifaction of enf!lI;icljh~lena from water sample .

'1]" I,'" ii"
,]4. Determination of bacterial gr(\~lftfltulrbiditY measurement.

''11''"''''', 1111,
, '11111" 11III 'III'
, II' tlllllJl' IIIIIII!

_,clical scheme ,111111 'I" II"
- 'I I'¥m 'IllQ. IIf»\~J~r.expen \!ht

" ~ 'II .,j'~:fl,~ijr.re~Qit1'lrient (A)

'1IIg.~I~inJhlfxperiment (B)

'111#'~
QJti Spotting

Q.6 Practical record

M: c. Applied Microbiology
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M.Sc. APPLIED MICROBIOLOGY Semester II (I year)

Unit: I_Introduction to Ecosystem
• Concept of Habitat and Ecosystem~ Flow of energy and Biogeochemical cycles ofcarbon,

nitrogen, sulphur, iron and phosphorus.
• Determination of Microbial number and biomass, Sample collection, and proce~:,in~\h '
• Aeromicrobiology: Brief account of aIr borne transmissIon of lnIcrobes, Air ~lw;n~JiWI\rOgellic
microbes, Aerosol and nuclei droplets, II 1

1
\\ \\\

Unit: 2- Water and Waste water Microbiology '1\1 \\\111111\\\1'"1 il\\\ lit
• Aquatic Microbiology: Fresh water (ponds, lakes, river and stream}llll\ \1 III ,I\,
• Marine water (estuaries, mangroves, deep sea hydrothermal \(llents, h..alt'lJpMns, cllral reefs). . . III ''''Ill '\'1
Habitat, zonation of ecosystem, Upwelling, Eutrophlcation. . \ l~i 111

• Microbial assessment of water and waste water qua1i~y,Wate~\:l?pn\'~mi$bases.
'II. 1\11111111 1111

Unit: 3- Soil Microbiology, Interactions and Nitrogen fi~~tio~ll h

S
'I d' M' fl B ' f f h II1!III'1 11"1,1" ' I h "f 'I• 01 types an Its lcro ora: fie account 0 . ~ y,slca lanu l;lIemlca c aractenstlcs 0 SOl,

Abiotic and biotic factors (Producer, consumerlbAld',d~9oJ~oser)

M
' b' I I'M I' C \',III, ••,,,,, I' C ' , d P , ,• lero IU nteractlon: utua 15m, rmmen;;a ISrq, Amensa 15m, ompetltlOn an arasltlsm.

• Biological Nitrogen flxation, Nitrog~nase,llhif geri~s, nod genes, Symbiotic nitrogenfixation,
Nonsymbiotic nitrogen fixation. Blbfertiii9.:1e~h(,B,SB)'1\"1 • I "

.U' 4 Rh' d W 'iii" 1,Ill.. IIImt: _ Izosphere an ' aste tl,\catmentll I
'li"III'1i ii'

• Rhizosphere and Phyii~~phere: i~aijit~~ character, Microorganisms and Biological control

diseases, I'IIi 1111
• Waste water Treatmentl1?er~Qfc & anaerobic: Types of liquid and solid wastes, Liquid waste
treatment, Solid wa~tcltre~\meUl~Bio gas plant.

1\1 II I' 111111
1

Unit: 5- .Role.o?~l~'P.o,~llSM\I~nVirone~ltcleaning . .
• BlOremldmll.on:;1 A:p'woaches, EnVironmental modificatIOn, Bioremidiation of various
ecosyst~mt~~~ pTh¥tu.(ion,~arin~ oil spills. . . . .

• ROle'I~~.fIIM\C'lroUrlgamsmsIn EnVIronment: pOSItIve role, BIOdegradation of pesticides Lignin
"I \'''t ".~I'B' ' '111

1
anu r. \ca Cl raI}-lls, lOaccumulatlon of metals and detoxification .

• lltNlrl¥.~b:Y11!J~ble:lI?5odcgr,adation of paper, textiles, leather, Wool, Biocorosion, Biofouling
1~llOfI]nfmft~~1I0nand BlOacculTIulation, GMO and their impact.

Ii,

~

Paper-Ill: ENVIRONMENTAL MICROBIOLOGY

.'

________ M'~;;pj;>;l'l:'T\~;r-;;;-;;-;;=~:;-;-;'7-----l!16~-M.Sc. APPLIED ,"'flCROBIOU)(,'},
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of reference & Text books:

Introduction to Soil Microbiology. Alexander, M.

Microbial Ecology, Atlas, R.M, and Bartha, R

Microbial Ecology, Campbell, R"
Microbiological Aspects of Pollution Control. Dart. RK .•Shettom. RJ. 'I

Environmental Mi~robiology, Grant, W.D. and Long, P.E. 'I"" \,1Ch 1111~hL

Environmental Biotechnology: Principles and Application. Rittman, H.E. "t{d ~~Cw'i\IY.
Environmental'M'icrobiOlOgy. Mitchel, R. 11\1

1111
1'1\ '1\1

1
\\1 II 1\',,, I

", I" II
1\

111111 t\ll 1111111
, "I 'II II'

11\1' II 11\ 11111,I, II
11111111 Ilill 1111111,

'I \1 'IIII"
1\

IIIl" "II I"'11 ', '1\1\ "'II '
'IIIII'", III II

11
'lh, "I II' 11,,,"1

11lf Illllh
dill:' II, III""

'II tl, 111111

'1111 1111'1" "1'1111'lit I II, I
1II'I',h II"

'111"'"'''', 1I11Ii
III'" \11 'II ''I III

"liP' 111111111' 11111,1'
1,\ II II'

. III lit 111111
'11""" •••• lliti"

,111l", •••• 11 '1111 ,II'
'I 'I 'I II

III", "'III "'"
Ilrlllt",~~,,,
Ii
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Marks 40
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Microbiology
Govt. Madhav Vigyan Mahavidyalaya

UJJAIN (M.P.)

M.Sc. APPLiED MiCROBiOLOGY

M.Sc. APPLIED MICROBIOLOGY Semester II (I year)

'it: 1- Introduction and Spoilage of food". Food as a Substrate for Microorganism and Microorganisms Important in Food Microbiology:

, Molds, Yeasts and Bacteria, 'IIPrin?iples of Food llreservation: Asepsis, Anaerobic conditions, High and 111,,«~r.'peratures,
Drymg, ChemIcal preservatIVes,Food additives, ,1\'" '"""1\
Food SpOIlageancj.Food Borne Infections: General principles underlyin~lf°ft~1Sp~nageand
contanunatlOn spOIlages, Food poisoning. 11\'111

1111
\ll\~ III

o \\~~

t: 2- Fermented Food and Beverages " II II
: ~ed Food: Sugar products, Vegetables, Fruits, Meat an<!llJm~~~~d I"',ud
• ' k and mIlk Products Fish, Seafood and Poul '1\ ~I?, ulRts,
, Fermented Beverages: Beer Wine Cd try, 'lilli," II II 'III'
, ' " er, " " I
o 0 0 'IP'"11 I" '11111

,:03- IndustrIal Products of Microbial Acti~~J15"III""III,,,\':1111'
". ProductIon of Industrial alcohols, 11 '1\ '\\,11

1

" MIcrobialTransformations of Glucon' ~u~'allI" III I• Production of Enzymes: Prot 1,1~Sh,'1\' ~Ni\9ffRfrsteroids, Penicillins.
I ease, Ip lse. ' ~sr.
, I I " ,~,
't: 4- Fermented Foods 111

11.' II 111"'1
':~ Oriental fermented foods:%i;~j ~~II '1'111
• SCP, Protein for animal feed!I"~~~ ~~pbe, Soy sauce, Koji
Fermented Microbial Foods: fl?iI~r, ~, clIOnof baker's yeast.

; FISh, Indian Fe,eHlUHI~IiOdf"f,'~nted mIlk yoghurt and curd Cheese F: I ' ti, ~li' ' ' , ermented meat
• ,I I, II .
" ;. :5~~s~~:~:~~~~k'~h~~11L'ii'man welfare product
'. Prod cll' f I~IIp,jll16 Production,, 'IW"I'U, 0 l1QI¥saccharides I t' °d
,
:, aCid,~;,O~b~~id.d~lticaCI'd{V,"' nsec l~les,' Organic acids (• uU~i't'j I!,. negar}) V t Lactic Acid, Citric
: "Ii

l

~cl' 0 I tibiotics, Penicillin Ba~': arnmSs(C and B,,),
;c: 111

1
1
11
1
1
. III ' I acm, treptomycin

,.,\ 1111' I, •

l 1IIIh""~,,,
," "

'per-IV: FOOD & INDUSTRIAL MICROBIOLOGY
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M.Sc. APPLIED MiCROBiOLOGY

Industrial Microbiology, Author- L. E. Cassida,

Microbial Technology, (1977), Authors -Peppler H.J, III
~ ~llil 1\

Industrial Microbiology. Authors -Prescot, C.S. and Dunn, G.C. 111111 1
111111\

Industrial AppliGi'ltions of Microbiology, Authors - Riviere. II"'" II 1111111 II,'I "IIII I
8. Fungal Biotechnology. Authors - Anke, T. I IliI1'''1

Principles of Fermentation Technology. Authors - Stanbury. "r;t.l~d~i~r A.

10, Basic Food Microbiology, Authors - Banwart, GJ. III ""111
1

'1'1'II"
'11111/' II, III II

1. Modern Food Microbiology. Authors - Jay, J.M .. 11111111 11111llllni

'".~h, "'II'12 Food Microbiology Authors - Frazia, W.C. an~I19!li;.~~lillIfll)
'Ii "I "illI'

13. Moulds, Toxins and Food. Authors - M'\'i~HU'IChw.'dlb.. Moss.
, IIh lit ill llllllifr
;,14.An introduction to Industrial MYC010g~.AJ!aij~IUISmith.a.H .

15. Basic Biotechnology. Authors R~\~~ge~I~( .UJ'krisliansn
"Ill 'I, nit' .

16. Industrial Microbiology: llm
l

'4tr/(,duU1tiliin.Authors - Waites, MJ., Morgan, N.L.,
'11,lll II III rr---

Rockey, J.S. and Higton, G. 111'1,II; h

'1 . -iUH~'l1I'J 'II•. 7. BlOtechnology:P"II'''''l\ HU~1J'of ,ndustrial Microbiology, Authors - Crueger, W. and
. 'd" 1'1 ICreagan, A; IJ" "'11111' l'I,tl I

18. Fogd Micro~lblP.,g~!I~url,Bamentals and Frontiers. Authors - Boyle,M.P.; Deuchat,L.R.
1~1t: II lIP

and.~:~'~,'Q~tvilIe,IIIII'

'11:""11\,1' ""IIii'
'11" ""II "'"
II;111i"I',~'"

I,

t of reference & text books:
Food Microbiology, Authors- Frazier and Westhoff.

Food Microbiology, Authors- Adams and Moss.

Textbook oflndustrial Microbiology, Author- A. H. Patel.
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I. Isolation and identifaction of rhizospheric microorganisms of soil.

C01~/NA"OR'
Microbiology

Govt. Madhav Vigyan Mahavidyala1'2
UJJAIN (M.P.. .

M.Sc. APPLJ.t1J MlCROBIOLOGY

2. Isolation of root nodule bacteria.

3. Physical, chemical and bacteriological analysis of water.

4. Isolation of amylase, protease and lipase producing microorganisms from soil.'lli
.~ 1111 II

5. Isolation of food poisoning bacteria from contaminated foods, 111111 11111111\.

6. Isolation of a,n.~iotic producing microorganisms from soil. 1111111 tll IIII1I11 Ill.
7. Isolation of microorganisms from milk by SPC method. '1\1 "'II",,,, I

8. Isolation of air microoganisms (bacteria, fungi) by settle platel~etho~jlll till
. 11'111111 III II

9. Study of winograd sky column. I "'I I", III'
10. Isolation and identification of lAA producing fungi fi!~~so\tt{~attt~dl~nk.!compost.

'1IIIIlt, 'II IlIIl
II. Qualitative analysis of milk by MBRT. "II "1111'

,UIIl', ',II "'11 '12. Microscopic examination of dairy products "t((d g'i~~~llldI
13. Diastatic power of malt. '11"""'1 III, III
14 I b'I" f .t" 1,\, ":Ii. ""'''". mmo 1 lZatIon 0 yeast cell by SOdl' a ~wethod.

15. Role of yeast in doughing qualjJJjj:;'f F.ad'II""
'11 I,~ ",,,I16. Study of interaction of mil;::ro't~~s bjYdual culture method.

'1111' "'" ,I"17. Study ofvermicomposting llllllh, 1111

1111111111111 1111 I, .

1'111' '" 'iI '. '/ "'IIt ' III' ""III" "'1111
, Practocal scli~14~ I", I"

., 'IlL "til
Q. 11I1\'!lI\oreXP"'jfPent

II'Q:W.¥.'~.~~~~\ment (A). "I 'I '111'-: '11",19lq,t.'h ~ experiment (8)

,; 111~,,~iva
. ~.5 Spotting

-'t ofPracticals:
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40

40
40

~

CO- RDINA1'OR ,
MicrObiO/OKYj'

Govt. Madhav Vigyan Mahayidyala~l; .
UJJAIN (M.P.) ,

Marks

M.Sc. APPLIED '.1JCROBI0LOG'Y

Name of the Papers

Microbial Genetics.Molecular Biology &
Cell Biola

edical Microbiology and Immunology
Statistics and Computer for biology

Name of the Papers

M.Sc. (APPLIED MICROBIOLOGY) SYLLABUS

(SEMESTER SYSTEM)

. 'Bioinformatics and Biotechnology

Paper

AM401
AM402
AM403
AM404

AM301
AM302

AM303

AM304

Paper

.:l;

Examination fees: - RS.1750/- +college forwarding fees RS.200/- =1950/-

,,40
'II
'I

Total (Theory + Practical+ Internal) ,lIl1lFO ~L

~11'"111 lIt 111
" ' I"
III I,M rks Practicals

I 'III Internal
Pharmaceutical Micr II 40 On the basis of
A lied Microbiolo 40 paper I&II
Microbial Fernl Yati 40 On the basis of
Marine Micr /"" 40 paper III&IV

'II Ii"", ': III' (T) 200 (P) 100
ProjcctlSurveylDisse n : tudents will complete a short term projectiSurvey/Dissertatil"I • , •.. "'
fi d'= lIl1tll"lI". ,h" d' NOO 0 0 ' .rom IUl~Ein'(lqnsuru~smom mg • ovt. rgaruzahons.

I ,Ill 'lIll' I
I" "I I Ii' "",,'1 Marks: Project Submission + Viva(25+25)= 50

IJfo litl~ctical+Internal+ Project) TOTAL

" te: FO.~' ~ester ers arc specifically selected and designed in a manner for the students to

II'~~ iPtHlqi~rent applied areas ofmicroblOlogy and to get possible job opportunities.
,', I ',lit 'II: ',iI"
" ;!~ub'tl/i"efnr M.Sc. Applied Microbiology (Two-year course)
. ; 'I~~l'":,' I. '~ l~ll>ti'Fee 40000-00 (For two year)

, L I1raryFee 1000-00 (For two years)
,. Caution Money 1000-00 (Once the course)
4. Laboratory Fee 2000-00 (For two year)
Total Fee 44000-00 (Forty Fonr Thonsand Only)
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~ c;i~DlN~TcfR
,~ Micrubiu/oR)'
~ Govt. Madhav Vlgyan Mah311Idya\<J'j:

UJJAIN (M.P.1 •

M.Sc. APPUED MIClWBIOLOGY

MEDICAL MICROBIOLOGY AND IMMUNOLOGY

M.8c. APPLIED MICROBIOLOGY Semester III (II year)

. T: 1- Introduction to Medical Microbiology
Importanc7 of Medical Microbiology: Introduction, Deflnition of various terms. Anotomy of

H~manbei~g'. .... . II .
Chnical MicrobIOlogy: CollectlOD, MlcroscoplC exammatlOn, and cultlijj~ t~hmqUe for
clinical specimens; Methods of culture, techniques and organisms encO\mm\'edlt%I~F, blood
culture, sputum, lJ1'S, urine, stool, UTI, endocarditis, Bone and joint i%'ifi}iijRsdllIll ii,
Hospital acquired infections, Mechanism of Pathogenesis. Iii llllllllllllliI

'" II,' III
T: 2- Viral, Bacterial and Protozoan Diseases of Hum~~lIl11IlI1 1111111

• Bacterial Diseases: Bacterial pneumonia, Whooping cough, ~u~f.rcul~~I~J~lf~PtococcalPharyngitis,
Scarlet and Rheumatic fever, Diptheria, StrePtococc~IIWnew\lRniatl~enincoccaI Meningitidis,
Leprosy, ,:ound infections .. . .. jlllll"l 11111Illilll.. .

Dental canes, Dental plaque, Gmglvltls, Dlarrhea~IJ?Jt~qt~~lllc~,~~ra, Shlgellopsls, Gastroenteritis,
Types ofYiral Diseases &Protozoal diseases , IIII l~l I'

I II 'II
~ I 1111111 II
. IT: 3- Principles of Immunology Illh,I"11 iii ""Illlli
o' Immunity: Innate (nonspecific) ImWll11Ijty:pH~YW!I,chemical and biological barriers.

;v. S~eciflc Immunit!: Acquired irntll\\lrlty,Il\tr;mpHbcyteS-Bcells, T cells &NK Cells.
Pnmary Lymphoid organs 'lI.'JI~~'f0nhqrXI~ymphoidorgans.
Antigens, haptens. Immuno:1\.~qllljH~liWll'theirtypes.

II ",II '
'l!lllJ III I,

T: 4- Serological,iI'~I~\IDl~,",f,s I,
':. Serological T~JW;ii~~e~htf:ft~iutination tests, Precipitin tests, ELISA, Complement fixation

tests, ImmuD~i1ss~~~, I II
Autoimmunity ~h.p.Abt~\hrmune diseasesand Tumour Immunology.'" I" '11'1i'Hyp~"~~slli~itYI'
.11'''''1''''1111 "Idl'
I:S~I~P~~,?f cells and their receptors1:11 III
~~~lhgYofB-cell and T-cell receptor, Dendritic Cells
~C

-. Antigen presentation,
~... Monoclonal antibody
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STATISTICS AND COMPUTER FOR BIOLOGY

: 1- Introduction to Biostatistics

'. Definition, Role and application in biology, Data: classification, Role of applied Statistics.
• Preliminary Concepts: Variable and constants, variables in biology, random sample; Discrete and

continuous variable.<summation sign. '1111 I,
Tabulation and Fr~.q~ency distribution:. Frequenc~ table, Fre~uency distribut~on, If'lIi 11111111'1 .
Graphrepresentatldh,typesof graph-Ime,bar,p,e, sector,P,ctographand !j'I'1Ill\~~~I'1I11I,

ill IIIIII, t I
T: 2- Measurement of Central Tendency 11, II,' 11'1 II

I lIt Illml
Characteristics of Central Tendency, types of mean. Merits, Dem.ftll~bflltIlfse :rrmean.
Median: Definition, Calculation. Merits, Demerits and use 0ffp1eJlqn. 'II tlldl
Mode: Types. Merits, Demerits &use of mode. Relation~hi# o'hmeah,l#i'i'ff~lanand mode .'I lilll "II I.' , II II II'

ilT: 3- Tools of Biostatistics 1IIIII"III'I~ltll::'!11dl
Student't' test: Introduction, DistribU~'i1""~~Gf,erti~,J~Plication, Test of significance for
single and two means. l[~htIllJi lhlllllP

. 'ffr 1 IIUll'd' 'b' 2Chi square test: IntroductIOn, Deiffiee e ~m, Istn utlOn, 'V test.
Standard Deviath:m: Introd~rti~n~\t~~ a.~m~,I)Calculation of SD for individual and discrete

series'll III"" IIII"III" 111'1., ,I
I;",!I '": 4- Introductions to Comptl~~i1h,

. '1I,'llil
llllll""11 II,. ,

Computer Bas~~~:H S\?,ry, I;lperatmg Systems, DOS and Wmdows, Hardware, Software,
, Mu1timedi~f//I''''~f~~on~lmd'parts of Computer and working. Generation of Computer,

Internet: Int~oa4~tiOh\IWrww, HTML, LAN. Properties of internet.
- II II IIfl

. dlllli III '~llljI
: 5- "'p'o;~ tQr, c9prPuter and Internet

" 'I jill III 111111' 11,111
~'I D\Iff,,~nIt~,olsoflnternet: file- JPEG, XTML, PDF, WORD, PPT, Bitmap,
~ ll~~ter in human welfare: Use and misuse ofintemet, pyracy and legal action..; 'III'"~'I "
I I,,'" _ ~
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Introduction: Collection of clinical samples and sample processing methods
Different test: VDRL test, Blood group. WIDAL test
Preparation of Blood agar and demonstration of types of hemolysis
Microbiological analysis of microbial flora of skin, nasal, eye, ear, and mouth
Ouchterlony double immune diffusion test II
Differential Leukocyte Count of blood sample. " III

• 1111 I
7. Total Leukocyte Count of bloods ample. .. 'I'"' "" 'I
8. Isolation and ,de)i<lficatlon of mlcroorgamsms from dIfferent body P':.\l~i II 1IIIIIj II.
9. Physical, Chemical and Microbiological analysis of urine. lI-' Illlt tllli II
10. Isolation of antibody by SDS-PAGE. " III 11'1 '"

11. Separation of serum protein by submerged Agarose gel eleCr~Il'fSiS.1"'1111I
12, ESR estimation of blood sample. 'I ""I"', I1I1
13, Determination of Hemoglobin of blood. "IIi:' III II 't
14.' Calculation of Mean. Median and mode of differe'IJ1~~plh~. "'",iI
15. 1f12and't'test of biological samples. llIll!111111hili .1:11111

16. Preparation of Power Point presentation on co~put~t~ 111III'
17. Typing and use of MS-Office in computqW1llii III II t

18. Preparation of email. 1IIIh "t, III' """tl
til 1II11h

,lilli' II, II"',
'II IIII 1"11i

'Ill Ill"" "'III"
IPllllllllllhl

Practical scheme 111'1h,
IllUIIlllI11 II

Q. I Major eX~~rijjjqr.t "II' ' 15
, "IQ.2 Minor I;><b[mJ~nt ~J\,ll 05

'11'li, 'II:
Q.3 fI;1inore~'llirifil<\\\ll!B) 05

'" " I"Q'fl''\liN~'1 ,II 08

11~'.'~"~P@tti~'~,JlII 10
III r II,'III",Q. ;frac!Jcal record 07

1111~!!l,t~~----------------.-------.---------------------------... -... --... --- ..
II, Total SO

ist of Practical's for Paper I & II:

------------------------~- ..--~-~--._========------~,
"
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Nalwa HS. 2005. Handbook of Nanostructured Biomaterials and Their Applications in

Nanobiotechnology. American Scientific Publ.

'. Niemeyer eM &Mirkin CA. 2005. Nanobiotechnology. Wiley Interscience.

Akihiko Yoshimura, Tetsuji Naka and Masato Kubo. (2007), sacs proteins, CY1J~irtesignaling
. "'''' IIand immune regun:1ion, Nature Reviews, Immunology, 7:454-465. 11111;. 11111',

Austyn J. M_ anit Wood K. J. (1993) Principles of Molecular and celr:(;hr,~V»~o~ Oxford >

I 'III I, .1University Press, t '1111111

Baron D. N. Short Text book on Chemical Pathology, ELBS. Lgnfl~ 1'1111111,1)

dl' "" '" .Barret James D. (1983) Text Book of Immunology 4th editiorj; .1V. Rt~~~o.London.
Biotechnology by open learning series (BIOTaL), (199'3~J'if?eft»~~:~bchanisms,Butterworth and

IJllIll1 "t lii\1t?
Heinemann Ltd., Oxford I" ~I '1111"

Ullllli 'II 11111:I
Boyd William C (1966) Fundamentals of Immu'lolo!!Jl1r "r,\ff'ience Publishers, NY.

Chatterji C. C. (1992) Human PhYSiOIOgy'lf!IIl!J.C~'M~~ical Allied Agency, Calcutta.
,Uh,-II • .,,,,,11

Kuby J. (1996) Immunology 3",Ed. W. 'Ii' F;!~ ,01<Co.
Michael C Carroll, (2004), The ~~-le~f.ntlk~lJtem in regulation of adaptive immunity,Nature

'II r(~1 11111r-
Immunology 10:981-986_ 'II III", "'1111'h, I; ", I
Pathak S. S. and Palan V. (l9~(%I(tn~unology ~Essential and Fundamental, Pareen Publications

'~I''IhBombay. 1111111111111 II,
"fll' 'I, II~

Laboratory ma"~f.l O~Flb~ica jMicrobiology_
,)1' '\u '1111'Roitt Evan,'I! qstot> _M* D_(1993) Immunology 6mEd., Mosby & Co. London.. "1 1(lldl'

Raitt " ~l (1988 I~entials of Immunology, ELBS, London.
II' "'I '" ,II"• I.\Ri~Il\1~' 9\;'1' J.Ihentials of Immunology, P. G. Publishers Pvt. Ltd., New DeihL

,II ~" [,II'-~ 'IIBlh~~l Il:;jpbiology
~ ~llktlflbPOk of Microbiology by Panikar and Anantanarayana.J' h.
• dieal Microbiology by Nester.,

Biostatics by Malhan and Parihar.

. t of Books for Paper I & II:
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M.Sc. APPLIED MICROBIOLOGY Semester III (II year)

...•per-III: BIOTECHNOLOGY

,
•

.'

••
~~IT:1- Introduction to Bioinformatics and Biotechnology

',~i. Biotechnology: History, scope and importance, branches, recent trends in biotechnology.
: Introduction to Techniques: Introductory history, Laboratory organizatio~ maintaining

Aseptic environmept, Basic concepts in cell culture. 'Ill III
:. Principles of Bioin'formatics, biological databases - primary, secondary atlstri.lI'c~~,Protein
. and Gene Inform~ion Resources - PIR, SWISSPROT, PDB, gene-b:mf.l,llIDmM\BiJll.STand

FASTA versions. Sequence alignment, local and global alignment, II' "'I'I" III. " I II "II1!NIT: 2- Enzyme Technology " I, lI. Enzyme Technology: Immobilization of enzymes, 1111Illl~11111 11111111 II. whole cell immobilization and their applicat\on, II I lllllllllldilI. commercial production of enzymes, RNA-catalysis, 1111111 1111 II
C I. 'b d' bId . I d 'dJ!'~I'll~ '''H' & .: • ata ytlC anti ° les -a zymes, n ustna pro UCtl\91i .Ipa .m0tease asparagmase

IT: 3- Microbial Biotechnology ,11""", "" 11"11. ,I"
• Genetically engineered micro-organisms (GENt$), ~l1f,!s of GEMS.
'. Biodiesel from hydrocarbons. Use of~i4t;HfJ~llhlenvl onmental bioremediation

YAC, BAC,.Microbial production oflP1bP\~liR~,(P.,jlj, PHA),
, IT: 4- Plant BIOtechnology III' 'Ih, "I
:~. Principles of Biotechnology: pll!A~,tissu.1"! c1htJre; Culture media. Various types of culture;

_ '.' 'I ", ""'It',,-= 'callus, suspension. nurse, r~?.t,l~rs ~q}IIFtC.;Plant growth regulators: mode of action, effects
'y on in vitro culture and regeriMtR~~~llllhd

• Micro propagation; SHma-clonkl;iYhiation; Synthetic seeds.
'. Somatic hYbrid~iY~ilR':3tQ~lasllrusion, cybrids, asymmetric hybrids, Transgenic plants

_, \.- T: 5- Animal.~i8~ec~naIQ,\Wi1'
~ ~ Structure Of1Yhifr~fIGflll~ellculture media and reagents,

." ,~.!:,'.; Cu1ture"qtmam~~rPtIUel1S'primary culture, secondary culture, continuous cell lines. In situ
j, ~I¥~~Iiandl~'~~.,~IR~eseI ion of germplasm, pregnancy diagnostic kits.
:: ',OJ \>~;~r ~m~#JtJflloflls:tlnns and ovum, artificial insemination, in vitro fertilization, culture of

"'~."p~, 'v!~~,~f\!'~os,Il!IiYopreservationof embryos, embryo transfer, Animal cloning basic concept .

.: "iJ\ ;!U 1111
111"'''''''''/\"r ~~ t I

'" ~ 0 ~:::I~.
.;' if. . f' I,
", ) 01' '1<""!~l' .1;
:. ..\. '1'". .-1:~
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CELL BIOLOGY, MOLECULAR BIOLOGY, MICROBIAL
(MM-40)

IT:I-Introduction of Cell biology
• General structure and constituents of cell; Similarities and distinction betw1en plant and '

animal cells; • III
Organization of eukaryotic genomes, Membrane transport; Transportl~fl~tatf ion and
Biomolecules; ~j.gnaltransduction mechanisms; Protein targeting, Apopto '5. 11111 \\

• An overview of cell cycle; Process and phases of mitosis & meiR~i~'q1ft'i1sl~ign~fiCanCe,:;
Regulation of Cell cycle. 'II "'1",,,,1'

IT:2- Molecular Biology "~I, "" II
1111 '" 111111

• rDNA Technology II 1)\, 1\ ,"
• Isolation and Quantification of DNA and RNA, I' 1".~'II""tlll

Host controlled Restriction -Modification system, Rl.~Mf.ictH\\1 E onucleases. Cutting and
joining of DNA molecules in vitro, PhOSPhates.Liij\lli~~qlPo erases. Vectors: types and
use. 1111, I", 11"'1 :11',.

IT: 3-Techniques in Molecular Biology W' "'II I", II.
> •• Gel electrophoresis- Agarose and PAgm14Uu~eic ab:j.dslandproteins); Isolation of plasmid

DNA from bacteria; isolation of phagjift7,~;Ih?o~a\\ildof high molecular weight DNA.
Sequencing methods: Northern Blotti~p: S~~e'I'111Blotting,and Western Blotting.
Construction of gene libraries; ~ilW,the~isaJ}d'~loningof eDNA and Types of PCR, RAPD,
AFLP, RFLP "I "" 1"IIi11!
Gene transfer methods tPffi}~a\~illl'MicrOinjection, Electroporation,Micro projectile
bombardment, Shot Gun metllfl~~~l:illf'Sonication,Lipofection.

T: 4- Microbial Ge~nlh\i'lh II,,' Ii '-, ••..•
• Nucleic acids ~tlaI¥l~rs o~~enetic information.Components of nucleic acids, Types of DNA,

Denaturation a~, m~tihglc~fes.
DNA RepJii;~tio\\tff"Gen~¥!\principles, Various modes of replication. Properties of "
DNAP,I:roof r~hqin~hllllll'

.• MutnlW~\IINumb~hl/Jjfmutation in a mutant. Revertant and reversion. Uses of mutation. ;.,
B~?I~,~~Nlllb.~l~ of mutation. Mutagenesis: Base analogue mutagens, Chemjcal ~,
Illp.~~e~intek.Hilating substances. Expression of mutations (Replica plate). Isolation of

IllmJ -ts. ~:version and Suppression.
h~ IT.l~l~brobial Geneti~~:Transcription and Translation

• T~anscription:Definition, Central Dogma of Molecular Biology. Structure of bacterial RNA
polymerase, bacterial promoter, Transcription: initiation, elongation and termination. ."..,
Processing of RNA: RNA splicing, t-RNA processing, RNA editing, Capping of mRNA and ~"
polyadenylation transcription regulation based on mRNA stability and localization,

• Translation: genetic code, characteristics of genetic code, t-RNA: Structure, modified bases in
t-RNA, aa- t-RNA synthetase. Role of Ribosome ~.ts tructure, Translation: Translation
process. ~.4'-'
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Anther and pollen culture.

Suspension culture$' and evaluation of secondary metabolites.

Practicals related with Gel electrophoresis..."
Isolation of bacterial DNA.

1. Laboratoryset-up (Biotechnology).
-:2. Preparation of nutrient media; handling and sterilization of plant material; inoculation, sub

culturing and plant regeneration.

11
'''' III'11'10 """,11.

I I'll II,
'11'1II"" II, ,I \.,
. I 'II"'"I IGel electrophoresis of proteins and nucleic acids I II

"I "
Isolation of mutants by Gradient plate technique. 111111111111 IlindI "I II, II'

.. Demonstration of peR. III" II '11"11/
, 'I, " I

O. Chlorophyll estimation by spectrophotometer. 11111111111 1111111
t«' .. .. " I' "'JI'I~.Studyof MItoSIsand MeIOSIs. lilli" ""I h"ll ,II'I III I '

"~'~ ,;:: Estimation of plant growth hormones. I It I'd
. ' .'~' '11'''"'1111 1/. ...~. Study ofbioinformatics tools (softwarff~t 'II I' 1li1lUI

"of!< 'I 1111 Illllh

"~, 'IIII:' II, III""
'II 1111 1"11'

'1111 Illi"" "'/111'
. 11111 II llllill

Practical scheme ltlll Iii Marks
'11'111111111 III

I,"Q. q,&'l, aJ~Jexperiment 15
'f. • 1\ . II .

1
1111' 'I.a~M'lvin ~xpenment (A) 05

, " '~I,,,n,
'" III,Q'~'lrl",:or experiment (B) 05

f ,1/:,",,'11"1 ~IQ'Viva
. '1i:::"I';"'I!! ""'i/Ii'Q.5 Spotting ~~

',.r. .~li;;lliI::~~~'"'" ~~~_~~~::~:~I_~~_~~~~~~_
.~. It

:I'i,:'" ;iI\~
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"~I
""I III

'11'" '1",,11
• Slrickberger MW.-1990. Genetics. Collier MacMillan. 'I III1I lit

1
1'"'" il ,I I

• A new horizon of Biotechnology by H.B. Singh. It 11111111111I

o A text book of Biochemistry by Satyanarayana. 1111 lllll! III
~

11I11 III 1111

• Baldi, P. and Brunak, S. (2001) Bioinformatics: The machine\ parJljw:f*toach. Bradford Book,
1111' h\ I IiI"

MIT Press, Cambridge. ,II II 1'1 I
U?,l III 'Hill

• Baxevanis. A. D. and Ouellette, B. F. F. (2001) Bjdt,~~~atl~41 ~practical guide to the analysis

o/genes and proteins. Second Edition. John Wi\~~''&!1'i12~ll~fvJIYork,
I. 1\ '1111

• Ewens Warren J. and Gregory R. G~~lllltit ~~) S~fistlca/ Methods in Biain/armories. An
.Introduction, Springer, New York. 1~'lh1'1\ III 1IlllllII Jllllh

• Lacroix, Z. and Critchlow, T. <litf4!) 2 ~3. ~1~1f1formatics. Managing Scientific Data. Morgan
III I.

Kaufmann Publishers. 'tlill 'II Jill
. 'II '" 111111'

Misener, S. and Krawetz, S. A1JltE»~~!Iij~0"O.Methods in Molecular Biology Volume .
. .. 'Ii: "III ' •

BlOmformatlcs: MetqRaSl*J.J}d Prolqcals. Humana Press, New Jersey.
1'1" 1'111 "I I,

'II, '1' II, IIIdill:' 11'/11' 'luI
1'1 • 1'1 III"III til II

.11:""1 """ ,.ilIil'
'11;'''',1'''11' 1I',ilI"

'II", "'1111 \.
. 'I' '"1111 h

;,. It
~, ..,

". -'; ;-!~,\ -~-'ff)'~<, ••
.~,.,f

~4'
.. ~.
.. r1ir I,

~f.,,;', .,:JLr~,
\.-;;•... '

,J t of Recommended Books Paper III & IV:

;. Benjamin Lewin. (2008) Genes IX, Jones and Bartelett Publishers Inc.

• Brown T., (2007) Genome 3, 3rd Edition, Garland Science.

• Klug WS & Cummings MR. 2003 Concepts of Genetics. Peterson Education.
';.''. Lewin B. 2008, Genes IX. Jones & Bartlett Pub!'

• Russell Pl. 1998. t!Ienetics. The BenzaminiCummings Publ. Co.
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PHARMACEUTICAL MICROBIOLOGY

~,

IT:l- Introduction to Pharmaceutical Microbiology

• Introduction to pharmaceutical industry: Role of a microbiologist in a Pharmacy industry
(Active Pharmaceutical Ingredient), Research and Development, Role of Qua1~~Assurance
and Quality control in microbiology laboratory. '1'111 II

• Pharmacopoeias with special reference to Indian, British, United StlUbs,'Pb~~&Drug
Administration. ~\lle, Good Manufacturing Practices (GMP) and Go~,~qF~fln~ry ~ractices
(GLP) in pharmaceutical industry. III IIIIII III I

• Quality assurance and quality management in PharmaceuticalsqIIISO!\11 0 and US
'fi t' q, "': certl lea Ion. II 11111If

T: 2- Microbiological analysis in Pharmaceuticals (111"""""", .11'
• Microbiological analysis: Standard operating proq~~er~\\for lwl~ffibiological assay of
antibiotics, vitamins and amino acids, Water annl~~l~hIMl~li~\1\«tlimit test, Sterility test,
Pyrogen test (BET). Growth promotion test. Illi~lI'\ 11111111
SOP of Aerobic and anaerobic count of !'I1tli,lij1 '~lJJAlEnumeration of Pseudomonas,
Salmonella, and E. coli from raw water and tr ted \\{~~llll'
Microbial contamination and spoilage;dpfillJ.l.hJfi?8C tical products (raw materials, sterile
injectable, ophthalmic preparations fl~dl~1PRIh.ril5tWI hemical disinfectants, antiseptics and
preservatives IIIi 11111111111•

IT: 3- Antibiotics: (structure, ty.~y. a~~ mDa'e of action)
"I '" "11'11'• Antibacterial antibiotics:B~\t~~Ifl!llltniJlnon-betalactam antibiotics,

• Amino glycosides. StrePtom~~l£f\!~dyclines,
• Chloramphenicol, Macrolides, ~Ifghoq~inolones
• Synthetic drugs: ~ptU»~~~des,lrrimethoprim, Nitrofurans and Isoniazid.
• Bacterial resist~c€j9. ~tible~ics: Origin and mechanism of resistance (Cellular penneability,
beta-Iactamfii~s,l.Eillf.lixphm~ mediated resistance, and drug diffusion and ESBL detection in
bacteria. I III .1111 fIll'

'. Antifud~al and ~~'.i:lt drugs.
..1lll11j ~ ,-, IT: 4-J}GU~er.eIQp ent in pharmaceutical process

dl""'1 "tl ""JI• I P~<;l~ftI ofblOpharmaceutical biotechnology products by geneticallyengineering methods:
11~~~nes I(Humulin,Humatrope), Interferons (lntron A), t-plasminogen activator (Activase).

• hQR~"nalantibody (Monocloate, Orthoclone OKT3), Streptokinase.
fcines: DNA vaccines: synthetic peptide vaccine, Multivalent subunit vaccines

IT: 5- Drug targeting

Drug delivery in gene therapy: Liposomes, Microencapsulation.
• Clinical studies: Toxicological evaluation of drug: LD50, Acute, subacute and chronic
toxicity, LAL test, Teratogenicity. Drug interactions, Drug metabolism: activation/inhibition
of drug in vivo, adverse drug reactions.
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I

31
M.5,c. APPLiED MICROBIOLOGY

• Mushroom Cultivation
• Vermicomposting jJ;/¥, • Biofertilizers,

• Spirulina Production,
• Plant tissue culture

UNIT:!- Principles of Forensic Microbiology
• Forensic Science: Introduction to forensic microbiology, Immunology, Examination of

Biological Trace material Evidence. 'I
• Development of forensic microbiology. Types and identification of microbi~l organisms!

fungi of forensic slgruficance, Techniques in forensic microbiology. Iflth'lllllllll!lt.
• Microscopic ApEearances of Important Staining techniques, Obse"ffti~T ~llection-

Preservation &'Forwarding of Pathological & Microbial Evidence. 11111111111Ilillt' II I
III "'III I

UNiT: 2- Diagnostic Forensic Microbiology "~'I 11"" III
• DNA fingerprinting, Forensic Application of recombiffflb~'~'bfA.ff/~~ologyl Forensic

Biotechnology, Polymorphism in DNA system - DNA ffipr~~ I J!)\I!VNTRs,SNP,
• Understanding Bioterrorism: . Types of biological m"llllilt;dlt,~R A, B, C.
• Punishments for Bioterrorisrn act under Preventi~~ ~hITe:J.b~i;mAct, 2002. Study of spore,
powdered minerals and pollens of forensic mHjJtlI1lutHM:'I\.1!l~ of pollen grains & spores in
criminal or civil investigation, Ill. llllllillfl'

'1111""'1 III II
UNIT: 3- Nano-Technologies (Basics) IIJi"'11'IIIIIIIIIII,~:"l1

• Introduction to Bio-macromolec~/"W cq~cePtr\'1~9describe the confonnation and dynamics of
biological macromolecules: sCfltteri~StIte~l\\\\ibes, micromanipulation' techniques, drug delivery
applications etc. 'I 1111111 1111111

• Chemical, physical and biOlogiU~lP~q],I~lt\\gtof biomaterials (Proteins, DNA and polysaccharides) and
bio-response: bio-mi~ernUfi1';tion. 1111'Ih,

• Nano particular IP!lJf~ sy~brES;IMicro- and Nano-fluidics; Drug and gene delivery system;
Biosensors, Chif~lCh~l~gifsll~ano- imaging, Gene therapy.

!UNIT: 4- Biosaf~~~ BIU~thi.\i'I:landother issue
• IntroduQ~ionto ~iijei~I~M'and Biosafety. Human Genome Project and its Ethical Issues.

~, • BiOS~~IIb1HideJjeMs and Regulations. Legal and Socio-economic Impacts of Biotechnology.
,; ~~1:.1 y rtI1ijplfiedOrganisms and their Release in the Environment. Hazardous Materials
I I u'.!ba' iijtechnology and their Handling and Disposal.

• 11~\rll~tuafhoperty Rights and Agricultural Technology,
• ~'lg~Uti3s in Biodiversity and Resource Management. Ethical Issues in Genetically Modified

OVganism.
'.I ,PNIT: 5- Entrepreneurship in Microbiology
J..

,

•,

~ ,
~J.¥"

I
t
f ,
L

f ~"'
,
L
I

f
"

CO-URDINATOR
Microhiology

GOI/t. Madhav Vigyan Mahavidyala~'2.
UJJAIN (M.P.)

ARPAN BHARDWAJ
E=ARPANBHARDW
AJ11@GMAIL.COM,

Signature Not Verified



Marks

••

t
~'''.~~c,
1 ..,~

",,
t
t
i.
\
\0 ,
~~

l

"f, '.! .;"

I,
i
\,

:", 1,'
'-~~,

"-
•...•

,.
:;J!
.t;,,",

J.

Practical List of Paper I & n:
1. Study of larval stages of Drosophila as Forensic evidence.

2. To Study and differentiation between bacterial spores as a Forensic evidence.

3. Practicals related with nanotechnology.

4. An overview of different practical aspects of Vermicomposting.

5. Extraction ofma~etic nanoparticles (Ferofluids). . ;1 1
1
\\,

, , 'hill I
6. Cultivatio~of~~Shroom- Pleurotus S~.,Agaricus. biSP~rus (Demonstr1J~n)'II'lllll

7, Study ofblOfetttJ!zers e,g" PSB, RhizobIum, VAM ,solatIOn and ch~teli1~lC~ 1\1' '
I, Il~l, !

8. Practicals related with Pharmaceutical microbiology e.g., antimicrobi testi ~illl
'II 11-

9. Detection of Efflux pump mediated antibiotic resistance inr~~Ilunl
10. Preparation ofLiposomes i 111\'I", III'
11. Quantitative determination of DNA, Protein and Carbq~U~ra ~~Iby ~p~btroPhotometer.

'11111111 till llllll

, II "III'
1
1111""1""1,'"'11 ' III ',I'liI

'III"""1 II, III
1IIIt, "II I'll """'III 111111.

'lilli' I" III",'I, 'I" '11,,1
1\11 1'1"" "'1111'1111 tl III ~

Practical scheme llllllih III

III~ II"11,;:t\, A~'I\explriment 15

ilIl"fl',21~M1tqml~xperiment (A) 05
" 'I" (,J.ij,M;por experiment (B) 05

'II III I,ll

'I~"""~ .~ w
" '1"1 II''1111"',,'11111 \Ii Q.5 Spotting 10

"'I' "Illii;III~~I,~~~I"'" ~~~.~:~:~~:~~.:~~~~~ _ ~~ .
" Total SO

m~ $0~
(pI CO-ORDINATOR •

~ Microbiology -',
Govt. Madhav Vigyan Mahavidyatoi';;:l

UJJAIN(M.P.I 32
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c!~~
MicrohiOlo,'!.y

Govt. Madhav Vigyan Mahavidy;.l~ya
UJJ"IN (M.P. \ .

M.Sc. APPLIED MICROBiOLOGY

1. Text of book of Microbiology. Author- R. Ananthanarayanan and C.K. JayaramPanicker,
Orient Longman,

2, Medical Microbiology Authors-Mackie and McCartney VoL I- Microbial Infection and VoL
2- Practical

3. Medical Microbiology, Churchill Livingstone, 1996. Il-
4. Microbiology in C}inical Practice, Author- D,C, Shanson, Wright PSG, 1982" ~
5. Bailey and Scott'~ Diagnostic Microbiology Authors- Baron EJ, petersq~lILYtI~Finegold

SM, Mosby, . 'Ii.~ ,III II
6. Biochemistry6f~timicrobia1 Action. Authors-Franklin,T.J., Sn0"r1~.IAt\ ~S'dllchbpman

and HalL 'Ii ~ ",,,I
7, Epidemiology and Infections. Author- Smith, C.G,C, (1976): 1IlfF.dowhijfPiff~s Ltd., Shildon,

England. 1~1l11Ill] 111111
8, Lecture Notes in Immunology, Author- Todd, LR. (1990)j II'lac'l.l#,bll~hientific Publications

Ltd., Oxford, ,1)111
1" I, lib I

9. Microbial infections, VoL 2: Practical Medical Mi\l!a~1O &~r.:brntH ill Livingstone London,
10, Bailey and Scott's Diagnostic Microbiology. ' "'II "1111'
II. Cellular Microbiology. 1999. Henderson el.alli1lfil'li,"'i, "'III '
J 2. Agarwal S. S. and Paridhavi M., (2007), Herba~lP.rugl~e~Vi~gIOgy,Universities Press (India) Pvt.

Ltd. '1"""'1 III I
13. Altreuter D., and D S. Clark, (1999), ~l/t,qalfuiJllWJ catalysis: Taking the Lead FromNature,

CurroOpin. Biotechnol. 10, 130. 1_ 11 111111,

14. Bentley's Textbook of Pharmac'l1/llf,s, . ?itio~ 'I!,. A. Rawlins, 8~ Ed. (2002), BAilliereTindall,
London. Illb till llillil' .

15. Bum J. H. (1957) Principlesllli.1llKrq{;ebl(fll, Blackwell Scientific Pub. O. Ltd. Oxford. .
16.Chatwal G, P. (2003) BiOPha~l1~lJ~tts and Pharmacokinetics, Himalaya Publishing House,

Mumbai. 11111 III 'II,
17, Bioinstrumenta!jap 'Uk 111111 It
18. Becker JM, Gijl'd jf?b14 G~ &Zachgo EA. 2007. Biotechnology a Laboratory Course.

Academic ~lJlrs."I'111 "ll,l
", ""I, ""'1111'

'II'" "1""1 iiiIi'
'11'''''''''1'1'11 """111'" II I,

'1111', 1"1, I,,,
'1111"1' ,,',"

II,

Books recommended for Paper I & II:
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M.Sc. APPLIED MICROBIOLOGY Semester IV (II year)
(MM-40)

~"-UNIT: 1~Introduction to Fermentation Technology ..
• Principles of Microbial growth-Batch, fed-batch and continuous cultures (defimtIOn and

kinetics).BioreactorfFermenter - types, working & operation of Bioreactofs, Fermenter
(Stirred tank, bubble columns, airlift 'I 11\

• Bioreactors, Static: Submerged and agitated fermentation), advantages t~II~\ts1l4kfktagesof
solid substrate &~quid fermentations, \1'1 11111 II.

. f . ~I"",I I ~UNIT: 2- Isolation and Im~rove.ment 0 stra~ns . .. t III III
• Isolation of industnally Important mIcroorgamsms, theIr m\amten ~ce '\WM" provement,

Microbial growth kinetics, Sterilization. Media for Fermentatiot\lgIIDev~~nt ofInoculum.
• Experiments on microbial fermentation process, harvestjn~llg~~illfjom,and recovery of end

products. 'fIIP' 11\ III 'II
• Use of various types of sensors and biosensor~lIJtllr;\\l;pp':it2~ environmental parameters

(pressure,pH, temperature,DO), Basic principlesor'8Iler~iRn.'~s ofbiosensors
. ~llll'" III II 01"-UNIT:3-lnstrumcntahon and control I ItI I '

• Upstream processing (Strain selection, ~te ~zatia~ ~Ffermenter. Air supply Sampling,
. 'II' "'I " IFoam control, Transfer of moculum. ~h III Ii.. Illml

• Downstream Processsing, D0"':l ~111~?:t6tlessing, Filtration, Centrifugation, Cell
disruption, Liquid-liquid Extracti~~ C tRmf)~o~raphy,Membrane processes.

• Instrumentation and Control, ltqG
l
fin\ttiijnlrlfi¥erms, Manual and automatic control, Types of

automatic controL 11111"'i,I'II, .1111

. ""'1 ""UNIT:4- Roles of BIOtechnology II" h.
• Biotechnology i~ 'IHV~l!lfj~m~lIical & industriaf applications, microbial process for

inun~niza~ion<RPo'd~~tiIln6~p10noc.lonalantibodies)
• DetenoratlOn,-,p¥1~~h, ~ifIl&es,pamted surfaces and their prevention, Biofilms, microbial

biopoiymel~!'I!ip'silhfr,ctll"ts,Microbial culture selection with high yield potentiaL
'II III I,ll

dlJhl 1'1 :~rlill
UNIT:S- Al!.\ta~r\liif.n<!lfYPesof growth., 4~~~'b~1Fuhdllonsof agi~ation.Flowpatterns.withdifferent types of impellers.

.IIIT.h~ es~ growth (myceha pellet form,myceha filamentousfonn free cell
II I.. ' ,

• ~Jd:jI~PdUCmgexopolysacchandesaffectmass transferof nutrients, oxygen and heat.

II,

f¥¥ ctt~R
Microbiology :

Gov!. Madhav Vigyan Mah"idyaloy.
UJJAIN (M.P"34 I
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• Photosynthesis, Microbes in nitrogen cycling, importance of iron, microbial loop in ocean food webs.

• Microbial processes in eutrophication of coastal waters

• Microbial processes and climate change, Beneficial and Harmful effects.

• Biofouling and bio deterioration, indicator organisms and pOlluti0'IA'1'P~

Y"/ 35

M,Sc. APPLIED MICROBIOLOGY 4'sJ~
CO-dJWiNA TOR
, Microbiology

GQvt, Madhev Vigyan Mahavidy""''f''
,~ 'lJJJAIN (M,P.)J',,'-

,;'
..-,..- ,_._.

. 1l"
'<JI

~"~.
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~
I'
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-- -'jf.),i' '';1;\;''

Jii ~f.Ii;l .,~
"~:t"t, M.Sc. APPLIED MICROBIOLOGY Semester IV (II year)

'''Paper-IV: MARINE MICROBIOLOGY (MM-40)
-r"

f (unit: 1- Microbes in the marine environment~~E;• Scope of ?cea.nographic res,earch and P~mier WOrl~ Institute~. The ~Or1d'S oceans and seas, what is

~i manne m,crob,ology. Chem,cal and phYSical factors m the manne enVIronment. 'II
.{;'~:~: • Properties of seawater. Marine microbial habitats - water column, Sediments, mangtoij"Rs1tia1t marshes... ~.. Jll.fT, - 'I'ill,
~IcJ Biofilms and Mi~robial mats, Microbial life at surfaces of living and non-Ii''lig sXiitem~l\Quorum

:J.} sensing In marine'riticrobes and significance. Microbial interactions. Illflllllllllll'I'''tll
*" I II I"ul::1frUnit: 2- Physiology of marine prokaryotes 'II II III
-<.';. I II
.1- 1111III 111111

..) • Metabolic diversity and the importance of microbial com nit\\!~.il~n~-yielding processes:

Phototrophy and primary productivity, Fennentation, respiw~b, flthan~Fe~Usis,

C b d- -d fi - - h -fi - d.-lllftl~ 'trll"", ~IIIIIIJ 'fi - d d fi• ar on 10XI e lxatlon In autotrop s, mtn Icatlon a if
l

uU:U' 11'1~~tIFn, peCI IC nutrients nee e or

growth: Macronutrients, micronutrients and trace ~~\\\\;l'Q~111:IIIIIJI,III
Unit: 3- Methods in Marine micrObiology I'" II1I IIIII11I

'1/ "'Ii, :I"
• Sampling and experimental approaches, ~~~crMqlwnnjNM'~rOcedures for Microscopy, study of cellular

and sub-cellular organization USingd1ij~fo~~llasflfl~canning microscopy (CLSM), cellular composition
'I I, II' - -using Flow cytometry (FCM)- lilli' 'II, 'II'

1110 ~'II '11111
• Laboratory culture: The imp8Jb'I~ylllqr.j hultuml conditions, viable but non-eulturable (VBNC)

- 'Iii 'lih "
organisms, '1111111111 III' ~ "-.

j III I
Unit: 4- Methods in,~~rIk~MlbfobiOIOgy

\
1' II, I'!' 'II lilt!

• Enrichment t&tl 'tiire,~ I1latil1p, Biochemical methods for identification and taxonomy,
, II) 1Illll'

• Molee.\\I~tlltools Ik[l,vudY of marine microbial diversity, Phylogenetic analysis, Metagenomics,
l~ IIIII I

~\ll1\,ijGI~1Jllf,,~rmting,

• 'If ~~~iO~~I?f analysis of nucleic acids directly from marine environment, Genomic fingerprinting and

1!!J~~,c&\~.rmarkers; RAPD; Fluorescence in situ hybridization (FISH),~ij""Unit: 5 icrobes in ocean processes,

•J.
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1. Study of different types of growth.

2. Production of Organic acids (Aspergillus niger), lactic and (A. oryzee).

3. Phenol coefficient, TDP and TDT. 'I
i4. Preparation of rqarine water for marine microbial study. '11:lhlllll~!11

5. Isolation and identification of microbes from sea. IIII lilil 1110
.. ,. 1'1111', I I 'I6. Study ofbiofilm microorganisms. 'I "1,1'1,,",1

7. Detection Hydrolytic Enzyme of the marine and Soil isolates. '1111 fill III
IJIII'III 11111'

8. Enrichment techniques for VBNC. ., 1'1111", II'
9. Production of Wine 'IIIi:' III1 'II ,tf

11'11111 1111 1Iltllf
10. Separation and Production of citric acid II I' 'IIIii'I'"', 'I, hili ,/11. Demonstration of vinegar production III Ill,llilit I.
12. Screening of antibiotic producing actino'it,'l'jtbl' 'II

'I
')Ii. II, 1111111

13. Diastatic power of malt . Illf 1111111

1111/:; Ill, 111"1'
'Ill II, I'll'

'III 'I", "'III"III 11'1" I

'i""11 ""Practicqllsclll1P.'e III, h
11110 I' I~ ',I Q. ~ajo Iexperiment

II' "1111 III ,I I''III" \112Min~r experiment (A)
" '1,",i1I'"", 'I~J~Mmor experiment (B)

IflllI'" II," II 'I 1'.4 Viva"1'111" 1"1/ "1,,1" "" II '" Q.5 Spotting
II"" "

'(
'1'" "" Q.6 Practical recordI "",''I, ----------------------------.-------------------------------- _

List of Paper III & IV:
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M.Sc. APPLIED MICROBiOLOGY

1. Marine Microbial.Diversity: David Karl& Merry Buckley
2. Microbial Ecology of the Oceans; Ralph Metehell
3. Ocean & health: Pathogens of the Marine Environment Rita Colwell &ShinishonBelkin
4. Biological Oceanography-Charles Meller.
5. Patel: Fermentation Technology.

/;, Brown CM, Campbell I & Priest FG, 2005, Introduction to Biotechnology,Paninl\
7, Singh BD, 2006. Biotechnology Expanding Horiozon. Kalyani. 11,:'1/'11" III
8. Industrial microbi;'logy by Parihar. II, J 1/ "

. I '/1', h
¥ ..•• (1I'"1""'III"~I,urll

tl, I" . 'J

//

'11111 '\ '111111

, 't"II", tll'
'II'i:' 11',11"

/1'11111 IIII 1lI1llI

"II "'I'I'
'1/
1'"'" 1"1 1"'/1, "'I '1111'llrt.

'1/'1111'1 Ii '1
,/

"11, ", II' III'IJII, Ill( III1'h

IJlII:; Iii, '11111'
'III III 'Ill'

'I', 'I"" 11'111"I', 'I '" ,1""'11 ""
" ' "'11111111111" I",

/11
1" III "I'I II" I,

III" "I'I/'Ii' 1'111

Ii "'" """1111'
"II "11'1''11111'111'11 ,Ii

I, II III '1""""111 "'II Iitl
'111'1'1'111 '1'10
-,I
t'l "'1/'1'1",.'"

'h

\

Books recommended for paper III & IV:
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M.Sc. APPLIED MiCROBiOLOGY,

PROJECT/SURVEYIDISSERT ATION

\ M.Sc. APPLIED MICROBIOLOGY Semester IV (II year)

R•.<""Jt, "I\ln1. Project/SurvcylI)issertation: Students will complete a short temtProject!I~~l(lttr,issertation
from different institutes including NGO, Gov!' Organizations, "\ ' 'I Ifli "II,

' ." 'II'''''''' I" '/ II' , 'II "'II' IMarking Scheme: "~I I" .11
JIIIII tilt IlllffJl

2. Marks: Project Submission and Viva (25+25)= 50 I' 'II, "'II"""'lilli
,'1

'
1, I" I

'l'''llt 11111 1111111

"III "III""/1,"",,"'1 "'III '
I "t '"tt

"1'"'''' I" II
/1'11', '" II' "'11'"_ 1111 1111111

II" I, "'II, I" Iii"'II III, 11111

'ill III,"" "'III"I', "" ,'1"',1, ""I, ' 10
'tll'IIIIII'11 'II,

Ifl'" '" "I'j I I lIt I,
,II" 11111f/

1
"'"''"'I, /1,,11'

11- III, 'Ill
'I' 'I,ll''1/'i111, 'II ./

'11"""'1""'/' "\JlIi'", I ''II "'I ""IIII I,

1111""", ,'"
I,
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