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aé’gllczar, M.]., Chan, E.C.S. and Krieg, N.R., “Microbiology”. Tata McGraw-Hill, New Delhi.
).

2. Tortora G.J., Funke B.R., and Case C.L., "Microbiology: An Introduction." 9th edition
Pearson Education. (2008).

3. Willey J.M., Sherwood L.M., and Woolverton C.J., "Prescott’s Microbiology". 9th edition.
McGraw Hill Higher Education. (2013).

4, Madigan, M.T., Martinko,J.M., Dunlap, P.V. and Clark D.P., “Brock Biology of
Microorganisms, 12" Edition. Pearson Benjamin Cummings, San Francisco. (2009).
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(2017).

6, Ananthanarayana, R. and Panicker, C.K.S., “Text Book of Microbiology”, 6™ Edition.
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Programme:
Certificate

Part A - Introduction

2023-2Y4

Class: B.Sc.

First Year

Session: 2027 ~Z1

Subject: Microbiology

1 Course Code-

S1-MBIO1T

2 Course Title

General Microbiology and Cell Structure (Paper 1)

3 Course Type

Core Course

To study this course a student must have had the subject

4 Pre-requisition
Biology in class 12"
5 Course Learning After completing this course in Microbiology, a student shall
Outcomes (CLO) have understanding of -
e Indian traditional knowledge and historical background of
Microbiology.

Different kinds of un
microorganisms base
o General characteristics 0

Cell structures and cell organization of bacteria.
icellular prokaryotic and eukaryotic

d on specific characteristics.
f important Eubacteria..

E Structure and transmission of Viruses.

Y Credit Value

4

Max. Marks: 26+78

Min. Passing Marks: 33

7 Total Marks

E0LE

'

'y »\‘\"'ﬁ }‘3\
ﬂy /"(D | Praleast)

.~\2_\

domiC QQ\K\C\,\
e



Part B — Content of the Course

Total No. of Lectures-60

Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

Unit

Topics

No. of
Lectures

1.

The Microbial World .
1.1 Indian traditional knowledge and global historical background of

Microbiology.
1.2 Theory of Biogenesis, Germ theory of disease, Fermentation.
1.3 Signiﬁcance of microbiology-

(a) Branches of microbiology

(b)Thrust area of microbiology- Genetic ~engineering and
Biotechnology. :

1.4 Contribution of following scientists in the field of microbiology -
Louis Pasteur, Robert Koch, Edward Jenner, Alexander Fleming, Joseph
Lister, Serge N. Winogradsky, Martinus Willem Beijerink, Dmitrii
Ivanowsky, Wendell M. Stanley and Hans Christian Gram.

Key words: History of Microbiology, Renowned microbiologists, Genetic
Engineering, Biotechnology

15

Acellular and Prokaryotic Microorganisms .
2.1 Virus — General characters of following viruses — Bacteriophage (T4
and . phage), Plant viruses (TMV), Prions and Viroids.

2.2 Whittaker’s System of Five Kingdom Classification: Monera,
Protista, Fungi, Plantae and Animalia.

2.3 Carl Woese's Three Domain System of Classification: Archaea,
Eubacteria, and Eukaryotes.

2.4 Bacteria -Study of Spirochete, Rickettsia, Chlamydia, Mycoplasma
and Actinomycetes.
2.5 Cyanobacteria —Study of Anabaena and Spirulina.

Key words: Prokaryotes, Whittaker, Carl Woese, Bacteria, Cyanobacteria

15

Eukaryotic Microorganisms '
3.1 Basic knowledge of Eukaryotic organisms and their evolutionary

.pattern.

3.2 Fungi -Study of Saccharomyces cerevisiae, Mucor, Aspergillus,
Rhizopus and Penicillium . ' .
3.3 Protozoa —Study of Euglena, Trypanosoma, Leishmania, Amoeba,
‘Entamoeba and Plasmodium.

Key words: Eukaryotes, Fungi, Protozoa

15
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15

4 | Introduction to Microbial Cell Structure
4.1 Study of Bacteria - Size, shape and arrangement of bacterial cells.

4.2 Structures External to Plasma Membrane - Glycocalyx (capsule,
slime layer), flagella, fimbrac, stalk, prostheca and ccll wall of Gram +ve

and Gram —ve bacteria.
4.3Structures Internal to Cell wall - Cell membrane, cytoplasm,

cytoplasmic inclusions, genome, spores and cysts.
4.4 Reproduction in Bacteria-Binary fission, budding and fragmentation.
Key words: Bacterial cells, Gram Positive Bacteria, Gram Negative
Bacteria, Binary fission
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Ppart C - Learning Resources

t Books, Reference Books and Other Resources

Tex

Suggested Readings:
1. Pelczar, M.J., Chan, E.C.S. and Krieg,

(2001).

2. Tortora GJ., F
Pearson Education. (2008).
o0od L.M., and Woolverton C.J., "Prescott’s Microbiology

N.R., “Microbiology”. Tata McGraw-Hill, New Delhi.

unke B.R., and Case C.L., "Microbiology: An Introduction.” 9th edition

3. Willey J.M., Sherw ", 9th edition.
McGraw Hill Higher Education. (2013).

4. Madigan, M.T,, Martinko,J.M., Dunlap, P.V. and Clark D.P., “Brock Biology of
San Francisco. (2009).

Microorganisms, 12" Edition. Pearson Benjamin Cummings,
5. Sumbali, Geeta and Mehrotra, R.S., “Principles of Microbiology”. McGraw Hill Edition.
(2017).

6. Ananthanarayana,
Oriental Longman Publications, USA. (2000).

7. Dubey, R.C. and Maheshwari,D.K., “A Textbook of Microbiology

Ltd., New Delhi. (2008).
8. Sharma, P.D.,”Microbiology”. Rastogi Publications, Meerut. (2014).

R. and Panicker, CK.S., “Text Book of Microbiology”, 6™ Edition.

»_ S, Chand & Company

9. Singh, R.P,, “Applied Microbiology”. Kalyani Publishers, New Delhi. (2007).
Bhopal. ISBN: 978-81-89900-43-4.

|| 10. Shémmi, Q.J., "Microbiology-I1" . Kailash Pustak Sadan,
" Kailash Pustak Sadan, Bhopal.

11. Shammi, Q.J. and Uike, 7., "Cell Biology and Immunology
ISBN : 978-81-89900-95-3.

Suggested equivalent online courses:
1. https:/IWWW.mooc-list.com/course/small-and-mi ghty-introduction-microbiology-futureleam
|2 https://www.mooc-list.com/course/microbi010gy-saylororg -
’ 3.https://www.mooc—list.com/course/bacteria—and-chronic-infe_ctions-coursera
4, https://www.coursera.org/lecture/bacterial-infections/l-1-introduction—to—bacteria-by- ,
_ bioinformatician-phd-peder-woming-HZ64m ‘
5; https://openstax.org/books/microbiology/pages/ 1-3-types-of-microorganisms A
6. https://openstax.org/books/microbiology/pages/4—1-prokaryote-habitats-relati lﬁ‘;@\éﬂh@
microbiomes b\;’a‘f&ﬁﬂ(\’m d
7. https://swayam.gov.in/explorer?searchText=rnicrobiology / N}@K ove




Part D - Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 2D o
University Exam (UE): ™
Internal Assessment Class Test 5y
Continuous Comprehensive  [Assionment/ Presentati T
Evaluation (CCE): 3@ v : S ¥
N Total

. : w \
External Assessment: Section(A):-Three Very-Short-Questions 3=
University Exam Section: _ (50 Words Each)- ¥
Time : 02.00 Hours | Section (B): Four-Shext-Questions _4x9=36\

4 (200 Words Each)

Section(C): Two Long Questions
(566-WordsEachy

Total

Any remarks/ suggestions: Nil
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1. Cappuccino, J. and Sherman, N., "Microbiology: A Laboratory Manual”, 9th edition.
Pearson Education Limited. (2010).

2. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology", S. Chand & Co. Ltd.,
New Delhi. (2002).

3. M. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V‘., "Laboratory
Experiments in Microbiology",. Himalaya Publishing House, Mumbai. (2007).

4, 'Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 20 Edition",
Meditech Scientific International. (2018).

5. Patel, Rakesh J. and Patel Kiran, R., “Experimental Microbiology Vol. | and Vol. I,
Aditya Prakashan, Ahmadabad. (2009).

6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual" Ed.1, Aromatic
and Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

7. Shammi, Q.J.,"Microbiology - Tools and Techniques”, Kailash Pustak Sadan, Bhopal.
ISBN: 978-81-89900-38-0 (In Hindi also). .

8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A
Manual",. The Society for General Microbiology. (2001).
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Programme :

_Part A - Introduction _ 2023-24H

Class: B.Sc. Yenr: First Year [Scssion:.’ 9023 ~21

Certificate Course

Subject: Microbiolog

1 o Course Code-

S1-MBIO1P

2 Course Title

Study of Microorganisms ( Paper 1)

3 Course Type

Core Course

4 Pre-requisition

To study this course a student must have had the subject Biology
in class 12"

5 | Course Learning
Outcomes (CLO)

On completion of this course, learners will be able to
understand:

* Isolation of various types of bacteria and yeasts

* Microscopic examination of various types of bacteria,
fungi and protozoa.

e Structure of important animal, plant and bacterial viruses
using electron micrographs.

6 Credit Value

2

7 Total Marks

Maximum Marks : 28+7§ | Min. Passing Marks: 33~

(o))




Part B - Content of Practical Course

Total No. of Lectures-30
Tutorials-Practical (in hours per week): L-T-P: 0-0-2
No. of Lab

Name of the Exercise
| Hours

Tsolation of autotrophic bacteria and Cyanobacteria, Rhizobia , 9
from root nodules L ]
Isolation of lactobacillus from curd. 3
Tsolation of yeast from ripened fruits. 3
Preparation of temporary wet mount and microscopic examination 4
of Mucor, Aspergillus, Rhizopus and Penicillium.
Preparation of smear and microscopic  examination ~ of 3
Staphylococcus, Lactobacillus,  Escherichia,  Vibrio and
Leptospira.

mount and microscopic 4

Preparation of temporary —wet
examination of Amoeba,  Euglena,

Chlamydomonas.
Study of the structure of important animal viruses (rhabdo, 1

7
/7 influenza, paramyxo , hepatitis B and retroviruses) using electron

micrographs .
Study of the structure of important plant viruses (caulimo, 1

8
F | Gemini, tobacco ring spot, cucumber mosaic and alpha-alpha
mosaic viruses) using electron micrographs .
1

F 9 Study of the structure of important bacterial viruses ($X174, T4,
A phage) using electron micrograph. _
"10 | Any other experiment may be designed on the basis of theoretical

aspects.
Key words: Isolation of bacteria, Bacteria cell structure, Fungi cell structure, Protozoa cell structure,

Paramaecium  and

Virus.
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Part C - Learning Resources fﬁf:’f:jf:_’,,’:j
Text Books, Reference Books and Other Resources

Suggested Reading:

1. Cappuccino, J. and Sherman, N., "Microbiology: A I aboratory Manual”, 9th edition. Pearson

Education Limited. (2010).

2. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology", S. Chand & Co. Ltd., New

Delhi. (2002).

3. M. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory

Experiments in Microbiology",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

5. Patel, Rakesh J. and Patel Kiran; R.,“Experimental Microbiology Vol. I and Vol. 1", Aditya
Prakashan, Ahmedabad. (2009).

6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual" Ed.1, Aromatic and
Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

7. Shammi, Q.J.,"Microbiology - Tools and Techniques", Kailash Pustak Sadan, Bhopal. ISBN:
978-81-89900-38-0 (In Hindi also).

8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A Manual”,.
The Society for General Microbiology. (2001).

Suggested Digital Platforms/Web Links:

1. hrtps://www.mooc-list.com/course/introduction-practica]-microbiology-futureleam

2 . ‘
https://study.com/articles/List_of_Free_Online_Microbiology_Courses_and_Tréining_Options.h

tml
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Part D - Assessment and Evaluation
» st i et B e —————— b e — P— R —~«-'—-*~-_’—’/
Suggested Continuous Evaluation Methods:
Internal Assessment T Marks | External Assessment . L Marks
Class Interaction/Quiz {0 | Viva voce on Practiell T 5> 1%e
Attendance T« Practical Record File — |} per v
/d_.—« e+ ——————— S By
Assignments (Charts/ Model/ 10 Table work/ Experiments 60 507 30
Seminar/ Rural Service/ Technology
Dissemination/ Report of Excursion/
Lab Visits/ Survey/ Industrial Visit)
. . -
Total 29 %
- ////

Any remarks/ Suggestions: Nil
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TR it F §&4T- 60
ST - SEARTT- T (3R wwrg w2 A): LT-P: 4-0-0
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1| i qur s

1.1 R FeTeer e e s el v e grardi,
TR Feael, b wrw gewell, i g qeweel a
BT R Rl & Rrgia v s

| 1.2 ST T Y s et g 3 At o ¥t 3w A
FETYA FAN

1.3 R T o Rl wom

1.4 SR ¥ R, T v, s s, R
WS (AT T T HT) , FATNFT 7 AT, Te 9T
TUSTEIIK T AT

AR &g (fr T&€)&w: Microscopy, Light microscope, Wet mount,
Hanging drop method, Bacterial staining.

o | SwEw

| T T, R, dew, AT FTeR, T,
FITSATESR, e TR 3, SR, AR G v, #fes few, 15
ft-uF wfiex, WFRhEHie, e e, are ary, arex R,
.| PR} Fa), TTAE FaT q9T TRHRAT J6W

ar g (F a)—w: Instruments in microbiology laboratory.
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farfaer, T T SR o | 15
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HIET qTSAN| JTTERT (FTATATERINE 719, Taeae Hfear,
ATERIT o), Ay AfaefaT 1 v Feax |
ar {3 (& T)/&T: Physical sterilization, Chemical sterilization,

Microbial culture media.

4.1 TIFAs QAT SHeT - §[& gad|

4.2 QEESIT STHGAT T JUFR - 1Y, T ToT a7 & JUFH | 15
4.3 qugTor  Rfdw - fes e, IR Qe 1@ S e, FHHT agal
R T AT AR GIRT | 7 U 31 HifRaT ot de | A A
o T ST I TUER |

4.4 TETETT TUT G - Sl arafy oy A erafey & ford o

4.5 sraradig AR F1 dada qur i) gae 9 gewstal $

TSI TTH FEAT |
. | e g (@ q=€)ET: Pure culture, /so/at/on of microbes, Preservation

of culture.
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ATEA T, AT dftzfa #1 ara et |
are fag (' F8)/&M: Physical sterilization, Chemical sterilization,
Microbial culfure media.

4 | gAgR, HAET T4T HLAT

4.1 WTEHF GERsa SAEET - g qa4]

4.2 GEASATE SIAEEAT FT TAF - A1, T 4T 2T § TIEH |

4.3 gorgroor Y faferat - fieF e, IR W 7F S Wi, FHGHA a9
Fafey T AT TR 31T | 94 U 219 HIfRAT 9% HaEA | e A
o T T I TAEI |

4.4 TETETE TAT HTAW - FAT AATY 797 G A9y F |

4.5 garrdv &fFfo 1 g9d9 qa1 7 Gade I genstal
FATAHRTE ITH AT |

are fag (61 7€)&: Pure culture, Isolation of microbes, Preservation

of culture.
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Part A - Introduction
2022-2

Programme:
Certificate Course

Class: B.Sc. First Year Session: .

Subject : Microbiology

1 | Course Code-

S1-MBIO2T

2 Course Title Microbial Techniques ( Paper II)
3 | Course Type Core Course
4 Pre-requisition To study this course a student must have had the subject

Biology in class 12"

5 Course Learning
Outcomes (CLO)

After completing this course in Microbiology, a student shall
have understanding of —
o Recall the basic lab glassware to be used in the laboratory.
o Summarize different methods of sterilization and isolation
of pure cultures.
o Understand the working of different kinds of instruments
and microscopes.
o Apply serial dilution technique to isolate the bacteria.
o Practice different methods to culture bacteria in the

laboratory
o [llustrate a method to dlfferentlate between Gram positive
and Gram negative bacteria. :
6 - | Credit Value 4 . _ '
7 | Total Marks | Max. Marks: 26+78 | Min. Passing Marks: 33
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B - Cont
I

<ol No. of Lectures- 60 Nt of the Course
e e et A st ______.—____

Lectures.Tutorials-Practical (in hours per
Wweek): LT
©L=T-P: 4.0-0

;;r:{o:;f Lectures

1 Ilwlic;}s.copy and Sl‘aining Top_i.;
.1 Microscopy - Pring; —
. Incip| S 5
compound Bright-fj Ples and applicagi
Transmission electzon poprar e c S n:ield MICroscopy.
microscopy . Microscopy and Scam:irl(l);w;py’
1.2 Preparation f electron
or Light Mi
mo : ic ,
;) reunt a1'1d hanging-drop techn; roscope Examination - Wet-
paration for smear and ﬁxati?)l:es' (i)
1‘ .

15

1.3 Staining - Princi

' g - Principles of staini

simple staini ICIpIes of staining, negati ini

staising), ﬂz:;fl’ladl? erential staining ( Ggla ;:;‘;;‘(;‘22":18%
Staining, capsule and endospore s:ain?:tg

Key words: Micro

. ) scopy, Light mi

Hanging drop method, Bactfria;n;tcarz;si:;pe' Vet motnt
I

/

Instruments

2 Electroni

: Deep Orflrl:efetlanl?le’ Autoclave, Centrifuge, Colony counter, 15

Laminar air, ﬂ%laogenﬁer, Hot air Oven, Incubator,

s agnetic  stirrer, pH Met

Si;;tt:ic]tlrophgtﬂroxgeter, Vortex mixture, Water II;ath, Weateer;
er, mat?graphy Chambers, Anaerobic chamber

and Electrophoresis apparatus . '

Key words: Instruments in microbiology laboratory.
I

| "] vy .

Sterilization and Culture Medium

-3 3.1 Physical methods of sterilization - Dry heat Moist 15
heat, Radiation, Filtration and Incineration.

3.2 Chemical methods of sterilization — Phenol and
phenolic compounds, Alcohol, Halogens and Detergents.
3.3 Types of culture media _Natural, synthetic, complex,
enriched and selective. Anaerobic (Thioglycolate broth,
Robertson’s media, Microaerophilic), proth culture of

aerobic pacteria,
ion, Chemica_l slerilization,

Key words: Physical sterilizat
/

Microbial culture media.

tivation and Preservy
ulation - Pure culture.

pulation - From air,

/ 13
| Isolation, Cul ation B

4 4.1 Natural microbial poP
4.2 Isolation of microbial pe

water and




@

3 Methods for isolation - Streak platc. p i
Spread plate. Serial dilution and M plate, Pour plate an

Cultivation on liquid and so)jq me
microorganisms on potato slice ang bread
4.4 Maintenance and Preservation for short term and long

4.5 Cultivation of anaerobjc

] ‘ bacteria and accessing non-
cultivable microorganisms,

Key words: Pure culture, Isolation of microbes,

Preservation of culture.
%&M/
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_ artC. Learning Resources
ext Books, Refercnce Books a
n

d Other Resources

{ Pelczar, M.J., Chan, E.C.S. anq Kricg

(2001)-
_Tortora G.J., Funke B.R., and Case
Education. (2008).

S Y TP e s ——————
’ M‘°r°b|0|ogy”‘ Tata McGraw-Hill, New Delhi.
C.L., "Micrah
Mlcroblology: An Introduction." 9th edition Pearson

3. Willey J.M., Sherwood L.M., and Woolv. '
MeGraw Hill Higher Education. (2013, Olverton C.J., "Prescoty’s Microbiology". 9th edition.

.

4, Madigan, M.T., Martinko, J.M., Dynj,

. " g P, P.V.and Q] “ .
. rganlsms’ lzu‘ Edlt.l() . . ark D.P., Brock Biology of
Micro0 . Pearson Benjamin Cummings, San Francisco. (ZggO9).

Sumbali, Geeta and Mehrotr. Dot s
5 % RS, Principles of Microbiology”. McGraw Hill Edition. (2017).

6. Ananthanarayana, R. and Panicker, C, “ ‘ _
L ongman Publications, USA. (2 OOO)r_ C.K.S., “Text Book of Microbiology”, 6" Edition. Oriental

7. Dubey, R.C. and MaheShWari,D_K“ « . . .
| e et 2008). A Textbook of Microbiology”. S. Chand & Company Ltd.,

3. sm& P.D.,"Microbiology”. Rastogi Publications, Meerut. (2014).
9. Singh, R.P., “Applied Microbiology”, Kalyani Publishers, New Delhi. (2007).

10. Shammi, Q.J., "Microbiology-I". Kailash Pustak Sadan, Bhopal, ISBN: 978-81-89900-43-4.

1. Shammi, Q.J. and Uike, I., "Cell Biology and I loay". Kai Bhopal.
|18 N: 978-81-89900-95-3. gy mmunology". Kailash Pustak Sadan, Bhop:
Suggested equivalent online courses:
1. https://www.mooc-list.com/course/small-and-mighty-introduction-microbiology-futurelearn
2, https://www.mooc-list.com/course/microbiology-saylororg
3. hitps://www.mooc-list.com/course/bacteria-and-chronic-infections-coursera
4, https://www.coursera.org/lecture/bacterial-infections/ 1-1-introduction-to-bacteria-by-
bioinformatician-phd-peder-worning-HZ64m .
5. https://openstax.org/books/microbiology(pages/l-3-types-of-microorganisms
6. https://openstax.org/books/microbiology/pages/4- 1-prokaryote-habitats-relationships-and-

microbiomes .
7. httpsi//swayam.gov.in/explorer?searcthxt=microb1olo gy
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/ Part D - Assessment and Evaluation
I [ —
[ SuggeSted Continuous Evaluation Methods:
/| Maximum Marks: 100
i Continuous Comprehensive Evaluation (CCE): 38
[ University Exam (UE): %
B ’,___,..,.,/
Internal Assessment Class Test — T 13w |
cOntmuous Comprehensive [x ccommant/] —w-’—;—f«w—v’——"”’“”ﬁ"u
Eyaluation (CCE): Z@ Assignment/ Presentation E— A
Thul .2
messment Section (A): Three Very Short Questions | 33—
University Exam 'ﬁ (50 Words Each) — ]
Section: 28 Section (B): Four Short Questions , 4x9=36—
Time : 02,00 Houl (200 Words Each) |
Section (C): Two Long Questions - T ax15=30
(500 Words Each) I /
Total /ﬁ”_%/
j Wsuggesﬁons: Nil /L/
—

o —

W

?‘x/
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1, Cappuceino, J. and Sherman, N., "Microbioloc
Education Limited. (2010). Microbiology: A Laboratory Manual", , 9th ¢dition. Pearson |
_ Dubey, R.C. and Maheswari, " . _

| lz)clhi. (2002). - ! DK , "Practical Microbiology”,. S. Chand & Co. Ltd., New

_ Gopal Reddy, M. :
: 5 M'menr:s in Micr)tl)biol, Rfddy., M.N,, Saigopal, D.V.R. and Mallaiah K.V., "Laboratory
Expert R Lot ogy",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, K.R., “Laboratory Manual of Microbi o e .
qeientific International. (2018). of Microbiology and Biotechnology. 2" Edition", Meditech
5, Patel, Rakesh J. and Patel Kiran, R.,“Experi N |
rakashan, Ahma dabad. (2009). ,“Experimental Microbiology Vol. I and Vol. IT",

6, Varghese, Naveena and Joy, V, "Microbiology L "
) ’ " ab t M ' al
Medicinal Plants Research Station, Odakkali, Ema]ggllam‘, I?:r:lz (20?4%.

|7, Shammi, Q.J.,"Microbiology - Tools and Techniques", Kail Bhopal. ISBN:
78-81-89900-38-0 (In Hindi also). shniques", Kailash Pustak Sacan, 507

8. Grainger.John, Hurst. Janet and Burdass. Dar
The Society for General Microbiology. (2001).
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. Aditya
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iel, "Basic Practical Microbiology: A Manual",
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e —————— _— i o et o e ot 1u

E:___‘\ ~ _ PartA- Introduction =
Programmec : Class: B, Se, l Year: First Year } Session:
Certificate Course | NS I
| Certificate Course

Subject: T\ﬂr'r;biiihi(v)«é.\: -

1 Course Code- ‘SIJMR’""‘QP E
2 S_‘l‘_’_[‘&l‘.‘lﬁt_;__ua Mlcwlnal "I(mlc and Techniques (Paper 2)
'3 | Course Type Core Course
] lo
Pre-requisite To. smd\ this course a student must have had the subject Biology
if any in class 12™

Course Learning On completion of this course, learners will be able to
ouieme o vt fferent kinds
* Basic knowlcdge of glassware, microscopes and diffe
of instruments used in the microbiology laboratory. —
* Basic media preparation technique, autoclaving, cleaning
sterilization of glassware.
* Preparation of liquid and solid culture media.

* Isolation of microorganisms by different plating methods.
6 [CreditValue 3 . | -
7 | Total nwmmks :128¥76 | Min. Passing Marks: 33|




‘ Partg -
'_ ~of Lectures- 30 Content of the Course

No :
fotd ™ "rutorials-Practical (j
| pectur® L 0 hours per e

ﬁ | Name of ¢ i:I;-T-P: 002
: LXercise
- g ‘ No. of Lab
l/' Demonstration and briefing abont o H(()mors
instruments. Ut principles and working of basic
2/ Basic media preparation techni Ving \
- sterilization of glassware, AU¢, autoclaving, cleaning and \
/3" Preparation of liquid culture media - Pept ' i
Nl Wamﬁon of li ptone water, nutrient broth \
4 P solid culture media - Nutri
agar plate) _ utrient agar (agar slant/ \
L |Isolation of mi -
3. SO microbes fron : n —
agar plating method, 1 Water, soil and air by serial dilution \
L | lati f fi 1 1
g |Isolation of fungi from water, so i ial diluti
‘ plating method. o il and air by serial dilution agar \
N —7 | Isolation of microorganisms by pour plate method. \
J g | Isolation of microorganisms by streak plate method.
—9 | Isolation of microorganisms by spread plate method.
10 | Any other experiment may be designed on the basis of theoretical
aspects.
Spread plate.

Key words: Basic instruments, Culture media , Pour plate, Streak plate,
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Part C - Learning Resources ]

Text Books, Reference Books and Other Resources

Suggested Reading:

1. Cappuccino, J. and Sherman, N., "Microbiology: A Laboratory Manual”,

, 9th edition- Pearson
Education Limited, (2010).

%z(g;l)wy, R.C. and Maheswari, D.K. , "Practical Microbiology",. S. Chand & Co. Ltd,, New Delhi.

> M. Gopal ReddyM, Reddy, MN, Saigopal, D.V.R. and Mallioh K-V- "Laboratory
Xperiments in chrobxology",. Himalaya Publishing House, Mumbai. (2007).

4. Aneja, KR, “Laboratory Manual of Microbiology and Biotechnology. 2"
Scientific International, (2018).

Edition", Meditech

" itva
5. Patel,-Ra.kesh J. and Patel Ki['an, R', “EXperimental Microbiology Vol. 1 and Vol. | Adlty
Prakashan, Ahmadabad. (2009).

' ' ic and
6. Varghese, Naveena and Joy, V, "Microbiology Laboratory Manual” Ed.1, Aromatic
Medicinal Plants Research Station, Odakkali, Ernakulam, Kerala. (2014).

. . ISBN:
7. Shammi, QJ. "Microbiology - Tools and Techniques", Kailash Pustak Sadan, Bbopal. I
978-81-89900-38-0 (In Hindi also). .

. ) . ’ al",. The
8. Grainger.John, Hurst. Janet and Burdass. Dariel, "Basic Practical Microbiology: A Manu
Society for General Microbiology. (2001).

Suggested Digital Platforms/Web Links: ‘
1. https://www.mooc-list.com/course/introduction-practical-microbiology-futureleam

2. . ‘ i jons.html
https://study.com/anicles/List_of_Free_Online_Microb1oIogy_Courses_and_Trammg_OPﬂO




e
PartD - Assessment and Evaluation
, . —
Suggested Continuous Evaluation Methods:
‘ Marks
Internal Assessment Marks External Assessment r’_’_d
' ' ; 15 -
Class Interaction/Quiz [ -~l»0\(, Vjvayace on-Practical )’J
' . g 7= T ——
Attendance | 5sp-|Practical Record File - Y
¥ I - . \ SQ, —_—
Assignments (Charts/ Model/ 10\ | Table work/ Exg?__mt!?ﬂfs f' o\
Seminar/ Rural Service/ Technology 1~ T ‘
Dissemination/ Report of Excursion/
Lab Visits/ Survey/ Industrial Visit) %
Total 353 '
Any remarks/ Suggestions: Nil / s
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Subject. Microbiology 202 % 21
1 | Course Code ' S2-MBIO1T
2 | Course Title Microbial Physiology and Metabolism(Paper I)
3 | Course Type Core Course (Major I)
4 | Pre-requisition To study this course a student must have had the subject
. Microbiology in certificate course.
S | Course Learning On completion of this course, learners will be able to
outcomes understand—
¢ Role of various biomolecules.
¢ Structure and metabolism of Carbohydrates.
e Structure and metabolism of Amino acids and
Proteins.
¢ Mechanism of enzyme action.
e Structure and metabolism of lipids.
o Structure, types and roles of Nucleic Acids.
-6 | Credit Value |4 .
7 | Total Marks Max. Marks-30+70 | Min Passing Marks 33
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SN : “' F;’ 0
Total No
Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

; of Lectures :

Unit

Topics

Number of
Lectures

1.

1.1 Bio-molecules: An Overview.

1.2 Carbohydrate: Characters, Classification and Structure of
Monosaccharides, Disaccharides, Polysaccharides (Storage
polysaccharides and structuiral polysaccharides).

1.3 Synthesis and Breakdown of Carbohydrates: Aerobic and
anaerobic chemolithotrophy with an example of each. Phototrophic
metabolism. Aerobic respiration, anaerobic respiration and

fermentation. Sugar degradation pathways i.c. EMP (Embden-
Meyerhof-Parnas) , ED (Entner-Doudoroff), Pentose phosphate

pathway (PPP), TCA (Tricarboxylic Acid) cycle.

Electron transport chain (ETC): Components and comparison of
mitochondrial and bacterial ETC.

Key words- biomolecules, carbohydrates, synthesis of carbohydrates,
respiration Fermentation,

15

Protein

2.1 Amino acids: Classification, biochemical structure and

Significance.

2.2 Protein: Primary, secondary, tertiary and quaternary structures.

Denitrification; nitrate/nitrite and nitrate/ammonia respiration;
Fermentative nitrate reduction.

Introduction to biological nitrogen fixation Ammonia assimilation.

Assimilatory nitrate reduction, dissimilatory nitrate reduction,

2.3 Enzymes: Structure of enzyme, Apoenzyme and cofactors,
prosthetic group-TPP, coenzyme -NAD, metal cofactors.
Classification of enzymes,Nomenclature, '

Mechanism of action of enzymes: active

site, transition state complex and activation energy. Lock and key
hypothesis, and Induced Fit hypothesis. Km, and allosteric
mechanism, Effect of pH and temperature on enzyme activity.
Enzyme inhibition: competitive; non-competitive.

Key words- Aminoacids, Proteins, Enzymes

18

Lipidsand Vitamins . .
3.1 Lipids: Definition and major classes of storage and structural lipids.

| Biosynthesis of lipids and fatty acids.

3.1.1General structure of: lipids, Fatty acids - structure and functions.

Storage lipids, Structural lipids.

3.1.2. Phosphoglycerides: Building blocks, general structure, functions

and properties, '
3.1.3 Functions of lipids

15

3/
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3.2 Vitamins: Concept and types of vitamins -water soluble and fat
soluble, their structure, biosynthesis and their role in metabolism

Key words- Lipids, Fatty Acids, Vitamins

4 Nucleic acids 12
~ 4.1 Nucleic acids: Physical and chemical properties of Nucleic Acids,
Biosynthesis of nucleotides, Structure and functions of DNA and RNA.

4.2Basic concept of nucleic acids protein interactions.

Key words- DNA, RNA, Nucleic Acids

1.Pawar. C.B. Cell Biology.Himalaya Publishing House 2010

2. David T. Plummer. An Introduction to Practical Biochemistry.McGraw Hill Education, 3%
edition,2017.

3. Lehninger Principles of Biochemistry by Nelson DL and Cox MM, W.H. Freeman and Company,
5th Ed., 2008.

4, Biochemistry by Voet,D. and Voet J.G., John Wiley and Sons, 3rd Ed., 2004.

5. Campbell, PN and Smith AD Biochemistry Illustrated, Published by Churchill Livingstone, 4th
Edition, 2011.

6. Satyanarayan and Chakrapani, Biochemistry, Elsevier, 5™ Edition, 2020

7. Ganesh MK & Shivashankara AR Laboratory Manual for Practical Biochemistry, , Jaypee
publications, 2nd Edition 2012

Suggested equivalent online courses:

1. https://nptel.ac.in/courses/102/103/102103015/

lSuggwted Continuous Evaluation Methods:

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 Marks University Exam (UE): 70 Marks

Infernal Assessment Class Test
Continuous Comprehensive [ "Agsionment/ Presentation
aluation (CCE): 30
& (5 Total 30
External Assessment: Section (A): Objective Type Questions

Section (B): Short Answer Questions
| University Exam Section: 70 Section (C): Long Answer Questions

Total

(\Q ——— 3

70

Time: 03.00 Hours
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2017.
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i’rogramme_:Diploma Class: B.Sc. ~ Sessions -
Subject: Microbiology 1023-20b
1 | Course Code- S2-MBIO1P
2 | Course Title Microbial Biocheémistry and Metabolism ( Practical-I)’
3 | Course Type Core Course Major D
4 | Pre-requisition To study this course a student must had the subject

Microbiology in certificate course.
5 | Course Learning outcomes | On completion of this course, learners will be able to -
e Perform qualitative and quantitative tests for various

biomolecules
o Study effects of various factors on activity of
enzymes
e Understand structure of complex molecules
6 Credit Value 2
7 | Total Marks Max. Marks-30+70 | Min Passing Marks 3 ﬁ




Total No of Lectures 30

Sonitent;of Pf“zfétlé’algf(]ouns;"‘

PSS TPaT ontentof! :
. ‘\E m%ﬁ‘xm‘!& »:H..l) mﬁk .ﬁw(bi"g‘ y?;.l & &.;._ B o, i 1 25,/ R &

Tutorials-Practical (in hours per week): L-T-P: 0-0-2
S. No. Name of the Exercise No. of Lab Hours
1 Qualitative/Quantitative tests for carbohydrates, reducing sugars, 4
non-reducing sugars.
~ 2 | Qualitative/Quantitative tests for proteins. 2
3 Study of secondary and tertiary structures of protein with the help of 2
models.
4 | Qualitative/Quantitative tests for lipids. 2
‘5 Study of effect of temperature, substrate concentration, enzyme 10
concentration, pH and heavy metals on enzyme activity.
F 6 | Isolation of DNA. 2
[ 7 | Study of Structure of DNA and RNA with the help of Charts and 2
models.
I— 8 | Separation of amino acids by Paper Chromatography - 2
r 9 | Separation of Sugars by Paper Chromatography 2
2

Any other practical(s) based on theory paper.

r 10
Key words: Carbohydrate tests, Lipid tests, Protein tests, Protein structure, Enzyme activity,

DNA Structure, RNA Structure.

b b &
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Text Books, Réfeféﬁ

Suggested Readings:
-1. Ganesh MK & Shivashankara AR , “Laboratory Manual for Practical Biochemistry,” , J aypee

publications, 2nd Edition 2012

(Zz.olgg;aey, R.C. and Maheswari, D.K., "Practical Microbiology",. S. Chand & Co. Ltd., New Delhi.
3. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory Experiments in
Microbiology", Himalaya Publishing House, Mumbai. (2007).

4, Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 2" Edition", Meditech
Scientific International. (2018).

Suggested equivalent online courses:

1. https://nptel.ac.in/courses/104/105/104105102/

l Suggested Continuous Evalua
External Assessment Marks

Internal Assessment
| Class Interaction/Quiz , Viva voce on Practical
| Attendance Practical Record File
Assignments (Charts/ Model/ Seminar/ Table work/ Experiments
Rural Service/ Technology Dissemination/

Report of Excursion/ Lab Visits/ Survey/
' 70

Industrial Visit)
30

[ Total

[ Any remarks/ Suggestions: Nil
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A &g (F1a€)R: Carbohydrate tests, Lipid tests, Protein tests, Protein structure,
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publications, 2nd Edition 2012 -

(2002).

1. Ganesh MK & Shivashankara AR , “Laboratory Manual for Practical Biochemistry,” , Jaypee

2. Dubey, R.C. and Maheswari, D.K., "Practical Micfobiology",. S. Chand & Co. Ltd., New Delhi.




3. Gopal Reddy,M., Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V, "Laboratory Experiments in
Microbiology", Himalaya Publishing House, Mumbai. (2007). 4

4. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology. 9" Edition", Meditech
Scientific International. (2018).
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1. https://nptel.ac.in/courses/1 04/105/104105102/

B 53 T o ST )
&Q&%ﬁﬁ%‘i\* }ﬁé\eﬁ?ﬁ%\\‘&\@i

o SR A ST &
TR/ e (TFasde) Fw/ §7o
SRR I . -
LT

S feoel - T

30 | <1 AH 70




Programme:Diploma

Class: B.Sc. Year: Second Year Sessio; .

Subject: Microbiology

1 | Course Code- T §2-MBIO2T
2 [ Course Title | Microbial Diversity and Growth
3 | Course Type Core Course (Major I/ Minor/ Elective)
4 | Pre-requisite (if any) To study this course, a student must have had the subject
i Microbiology in certificate course.
5 | Course Learning On completion of this course, learners will be able to -
outcomes (CLO) e Classify bacteria into groups and their salient
characteristics.
e Describe the nutritional requirements of bacteria for
growth,
e Understand viruses and viral diseases.
e Know about diversities in Fungi and Algae
e Develop a basic idea about Protozoa .
6 | Credit Value 4
7 | Total Marks Max. Marks-30+70 | Min Passing Marks-37 |




Total l“Io. of Lectures 60
Lectures-Tutorials-Practical (in hours per week): L-T-P: 4.0.0

Unit

Topics

No. of
Lectures

Virology
1.1 Discovery of wruses general properties, concept of viroids,

virusoids, satellite viruses and Prions. Concept of Theories of viral
origin- Progressive, Regressive and The Virus-first

theory. Structure of Viruses. Salient features of viral nucleic
acid and the presence of unusual bases.
Influenza and Hepatitis B virus, HIV, Polio virus, Vaccinia
virus, Rabies Virus. TMV, Cauliflower Mosaic Virus,
Bacteriophage
1.2Viral taxonomy: Classification and nomenclature of different
groups of viruses. Baltimore system of classification.
1.3Modes of viral transmission: Persistent, non- persistent,

1.4 Replication: Assembly, maturation and release of viruses in
Lytic and lysogenic cycles.

Key words- virus,classification of virus, replication of virus, Viral
Diseaeses

15

Archaebactria and Eubacteria

2.1 General characteristics. Phylogenetic overview of

archaebacteria. Differences between Eubacteria and

Archaebacteria.Classification of Bacteria - Outline of

Bergey’s Manual of Systematic Bacteriology.

General accounts of Mycoplasma, Actinomycetes, Rlckettsms,

Chlamydia and Cyanobacteria. Nutritional requirements in

bacteria and nutritional categories.

2.2 Bacterial Growth- Logarithmic representation of bacterial

populations, phases of growth, calculation of generation time

and specific growth rate. Techniques of Measurement of
bacterial growth, Factors affecting Bacterial growth

Key words- Archaebacteria, Bergey’s manual, Bacterial Growth

15

Mycology
3.1 Fungi :Characteristics and classification. Cellular structure
and thallus organization of fungi.

| 3.2Classes of Fungi: General features, structure, nutrition and

reproduction of different fungi groups - Phycomycetes,
Ascomycetes, Basidiomycetes and Deuteromycetes.

3.3 Type study of: Phytophthora, Morchella, Claviceps and
Cercospora.

3.4 Diversity of fungi - Nutrmonal, Physiological and Ecological
Diversity.

15
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“Suggested Readings: o Other Resources
1. Mehrotra, R.S. and Aneja , KR :

2 Kumar, HLD and HLN. Singh, "3 ey o0uction
edition) 1979

3, Pelezar M, Chan E.C.S. and Krje
Ltd., New Delhi.

4, Prescott, M.I. Harley,].P. i Nt '
" New York, (2002).)’ andKlein,D.A., Microbiology", 5th Edition WCB Mc GrawHill,

'S DUbey, R.C. and MabeShwaﬁ,DK « . . ,
' Ltd, New Delhi. (2008). > “A Textbook of Microbiology”. S. Chand & Company
g' mp}{) '::Lh:;)crot:iolof{’. Rastogi Publications, Meerut. (2014).
. Aneja, K.R., “Laboratory Manual of Microbiology and Bi noond oo tech
" Scientific International. (2018). gy and Biotechnology". 2™ edition. Meditec
8. Patel, Rakesh J. and Patel, Kiran, R., “Experimental Microbiology Vol. I and Vol. II". Aditya |

Prakashan. (2009).
Suggested equivalent online courses:

| 1. www.nos.org/media/documents/dmlt/microbiology

T L

" to Mycology". New Age Press, New Delhi.
Textbook on Algac" (Macnillan international college

& N-R. "Microbiology". Tata Mc Graw Hill Publishing Co.

“S.ugg&sted Continuous Evaluation Methods:

Maximum Marks: 100 ,

Continuous Comprehensive Evaluation (CCE): 30  University Exam (UE): 70
Internal Assessment Class Test

Continuous Comprehensive A gsionment/ Presentation

Evaluation (CCE): 30

' Total 30

Section (A): Objective Type Questions

External Assessment:
University Exam Section:70 [ Section (B): Short Answer Questions
‘ Time: 02.00 Hours Section (C): Long Answer Questions
 Total 70 P\S\J\
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a &g (& 7€)/ &1 - Algae, Phytoplanktons, Lichens, Protozoa

15
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1. Mehrotra, R.S. and Aneja , K.R., "An Introduction to Mycology". New Age Press, New Delhi. 1990
2. Kumar, IiI D and HLN. Singh, "A Textbook on Algae" (Macmillan international college edition)

;91’57’210zar M., Chan E.C.S. and Krieg, N.R. "Microbiology". Tata Mc Graw Hill Publishing Co. Ltd.,
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Year: II Session: ____——

Subject- Microbiology

2023-24
e

S2-MBIO2P

Isolation and Growth Study of Microorganisms

(Practical) ——]

.| To study this course a student must have had the su

Core Course (Major I/ Minor/ Elective) /W

Microbiology in certificate course

Course Learning
outcomes

On completion of this course, learners will be able to =

* Define the nutritional requirements of bacteria for
growth.

Understand virus and viral diseases.

Know about diversities in habitats of fungi and algae.

Develop a basic idea about Protozoa. ——

e e o

Credit Value

Total Marks

: : : 7
Max, Marks 30770 | Min Passing Marker>
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RC. and Maheswari, D.K., "Practical Microbiology". S. Chand & Co. Ltd,, New Delsi.
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o). . :
, Gopel Reddy M Reddy, M.N., Saigopal, D.V.R. and Mallaiah K.V., "Laboratory Experiments in

o o' Himalaya Publishing House, Mumbai. (2007). ‘
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Department of Microbiology
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B.sc. IInd Year Minor and Elective




Programme:Diploma Class: B.Sc.

~ Subject: Microbiology

1 | Course Code- ' ‘82-MBIO2T
2 | Course Title | Microbial Diversity and Growth R
3 | Course Type Core Conrse (Major I/ Minor/ Elective) |
4 Pre-requisite (if anv To cmdv this course, a student must have had the subject
| Microbjology in certificate course. S
5 | Course Learning On completion of this course, learners will be able to - \
“outcomes (CLO) e Classify bacteria into groups and their salient
| . characteristics.
1 e Describe the nutritional requirements of bacteria for
growth.
o Understand viruses and viral diseases. i
e Know about diversities in Fungi and Algae
i e Develop a basic idea about Protozoa . |
6 Credit Value 4 |
7 | Total Marks Max. Marks-30+70 | Min Passing Marks-3Y |
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Total

-
otal No
Lectures-Tutorials-Practical (in hours per week): L-T-P: 4-0-0

res: 60 E

Unit

Topics

No. of
Lectures

Virology
1.1 Discovery of viruses, general properties, concept of viroids, -

virusoids, satellite viruses and Prions. Concept of Theories of viral
origin- Progressive, Regressive and The Virus-first

theory. Structure of Viruses. Salient features of viral nucleic
acid and the presence of unusual bases.
Influenza and Hepatitis B virus, HIV, Polio virus, Vaccinia
virus, Rabies Virus. TMV, Cauliflower Mosaic Virus,

Bacteriophage
1.2Viral taxonomy: Classification and nomenclature of different

groups of viruses. Baltimore system of classification.
1.3Modes of viral transmission: Persistent, non- persistent,

1.4 Replication: Assembly, maturation and release of viruses in
Lytic and lysogenic cycles.

Key words- virus,classification of virus, replication of virus, Viral
Diseaeses

15

.| and specific growt

Archaebactria and Eubacteria

2.1 General characteristics. Phylogenetic overview of
archaebacteria. Differences between Eubacteria and
Archaebacteria.Classification of Bacteria - Outline of
Bergey’s Manual of Systematic Bacteriology. :
General accounts of Mycoplasma, Actinomycetes, Rickettsias,
Chlamydia and Cyanobacteria. Nutritional requirements in
bacteria and nutritional categories. :

2.2 Bacterial Growth- Logarithmic representation of bacterial
phases of growth, calculation of generation time
h rate. Techniques of Measurement of

bacterial growth, Factors affecting Bacterial growth

populations,

Key words- A rchaebacteria, Bergey's manual, Bacterial Growth

15

15

Mycology :
3.1 Fungi :Characteristics and classification. Cellular structure

and thallus organization of fungi.

| 3.2Classes of Fungi: General features, structure, nutrition and

of different fungi groups - Phycomycetes,
Basidiomycetes and Deuteromycetes.
Claviceps and

reproduction
Ascomycetes,
3.3 Type study of: Phytophthora, Morchella,
Cercospora.

3.4 Diversity of fungi - Nutritional, Physiological and Ecological

Diversity.
p
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I
"’_" Key words- Phycomycetes, Ascomycetes, Basidiomycetes,
Deuteromycetes — 1 15|
2 Phycology and Protozoa thallus

4.1 Algae-General characteristics of Algae. Occurrence,
organization, algal cell ultra-structure, pigments, food
reserves ; Vegetative, asexual and sexual repro.ductlon.
Outline of Classification of algae with emphasis on

Phytoplanktons. ‘
4.2 Type study of: Chlorella, Pinnularia and Navicula.

4.2 Lichens- General Account o .
4.3 Protozoa- General characteristics, classification and economic

Importance of Protozoa.

s, Protozoa

Tl

7]
i
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Text Books, Referenc Bobks, Other Resources

R

i

Suggested Readings:

1. Mehrotra, R.S. and Aneja , K.R., "An Introduction to Mycology". New qu Press, New Delhi.
2. Kumar, H.D and H.N. Singh, "A Textbook on Algae" (Macmillan international college
edition) 1979 ) L

3, Pelczar M., Chan E.C.S. and Krieg, N.R. "Microbiology". Tata Mc Graw Hill Publishing Co.

Ltd., New Delhi. C _ .
4. Prescott, M.J. Harley,J.P.andKlein,D.A., "Microbiology". 5th Edition WCB Mc GrawHill,

New York, (2002).
5. Dubey, R.C. and Maheshwari,D K., “A Textbook of Microbiology”. S. Chand & Company

Ltd., New Delhi. (2008).
6. Sharma, P.D.,"Microbiology”. Rastogi Publications, Meerut. (2014).
7. Aneja, K.R., “Laboratory Manual of Microbiology and Biotechnology". 2™ edition, Meditech
Scientific International. (2018).
8. Patel, Rakesh J. and Patel, Kiran, R., “Experimental Microbiology Vol. I and Vol. I". Aditya
Prakashan. (2009).
- | Suggested equivalent online courses:
| 1. www.nos.org/media/documents/dmt/microbiology
N AR, 7 A B A g e

sessme

Suggested Continuous Evaluation Methods:

Maximum Marks: ‘ 100 .
Continuous Comprehensive Evaluation (CCE): 30  University Exam (UE): 70

Internal Assessment Class Test

Continuous Comprehensive Assignment/ Presentation

Evaluation (CCE): 30
' Total 30

External Assessment: Section (A): Objective Type Questions

University Exam Section:70 | Section (B): Short Answer Questions

Time: 02.00 Hours "
Section (C): Long Answer Questions

Total
e 70
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| 4.3 FTE- AT fAERT
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o g (i 7€)/ & - Algae, Phytoplanktons, Lichens, Protozoa

15

TR GETAF e / Trl/ere ST S TE/aTST arre:
1. Mehrotra, R.S. and Aneja , K.R., "An Introduction to Mycology". New Age Press, New Delhi. 1990
2. Kumar, H.D and H.N. Singh, "A Textbook on Algae“ (Macmillan international college edition) -

1979

3. Pelczar M., Chan E.C.S. and Krieg, N.R. "Microbiology". Tata Mc Graw Hill Publishing Co. Ltd.,
New Delhi.

4. Prescott, M.J.,Harley,J.P.andKlein,D.A., "Microbiology". 5th Edition WCB Mc @rawHill, New




York, (2002). 1
5. Dubey, R.C. and Maheshwari,D K.,
~iew Delhi. (2008).

6. Sharma, P.D.,"Microbiology”, Rastogi Publications Meerut. (2014).

7. Ane_]a, KR Laboratory Ma_m_lal W AN
qientific International. (2018), of Microbiology and Biotechnology". 2" edition. Meditech

t l, RakeSh J. and P t . « . ) '
gmk:silan (2009). atel, Kiran, R., “Experimental Microbiology Vol. 1 and Vol. I". Aditya

Suggested equivalent online courses:

“A Textbook of Microbiology”. S. Chand & Company Ltd-

1. Www.nos.org/medivaldocuments/dmlt/microbiology
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1 |Course Code. & 3
TW S2-MBIO2P
e
I .
501"‘“?“ and Growth Study of Microorganisms
3 |CourseType | (Practical
TWW@W Elective)
. l\fi St“d_y this course a student must have had the subject
G m CI‘Oblolo. in certificate course
' outcomes On completion of thig course, learners will be able to —
* Define the nutritional requirements of bacteria for
growth,
*  Understand virus and viral diseases.
, *  Know about diversities in habitats of fungi and algae.
"6 | Credit Value ;\De"ﬂwdea about Protozoa .
7 | Total Marks Max. Marks-30+70 | Min Passing Marks-35.




Acid fast staining
Isolation of bacteria from

olation of algae from water.

Study of common algae an
specimen.

Each practical of 2 hour

Suggested Readings:

1. Aneja, KR, «[ aboratory Manual
Scientific International. (2018).

2. Patel, Rakesh J. and Patel, Kiran, R.
Prakashan. (2009).

.| 3. Dubey, R.C. and Mahesw
(2002).

4, Gopal Reddy,M., Reddy, M.N,, Saigopal

Microbiology"
Suggested equivalent online courses:

1, https://WwW.

Sugg' eéfed Continuous Evaluation Methods:
sessment

soil, water and air.
Isolation of fungi from soil, water and air.

d fungi through permancn

Study of common rotozoan thro

9 Any other ractical(s) based on theor
s will be continued_for 2-3

Acid fast staining, Bacteria, Algae,

$1.";%i""‘\§'\@j‘§ﬁ oA
Text Books, Reference Books,

of Microbiolo
ari, D.K,, "Practical Microbiology".

" Himalaya Publishing House,

mooc-list.com/course/introdu

Total No. of Lec
| Tutorials-Practical (in hours per weel): L-T-P: 0-0-2 | .
S. No. Name of the Exercise No. of Lab Hours
Gram staining 2

anktons

1
2
| S
F L4
5 Is
6 Identification of common Bacteria, Fungi and Phytopl
7 { slides and
[
8

ueh permanent slides.

aper
days

Rl
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Other Resou

i
rces

gy and Biotechnology- 2"

, “Experimental Microbiology Vol. I and Vo

D.V.R. and Mallaizgh K.V,
Murmbai. (2007).

]

ction-practical

Fungi, Phytoplanktons

dedition. Meditech

S. Chand & Co. Ltd., New Delhi.

W[ aboratory Experiments in

_microbiology-futurelearn

L I Aditya

Marks External Assessment

. Internal As
Class Interaction/Quiz Viva voce on Practical
Attendance Practical Record File
Assignments (Charts/ Model/ ‘Seminar/ Rural Table work/ Experiments
Service/ Technology Dissemination/ Report of
Excursion/ Lab Visits/ Survey/ Industrial

]

Visit




S2-MBIO 2P

T N \ QISR qerggeor o gfey A e ()
\ H A Major —II/ Minor /Elective

- mwmmmmmﬁmﬁwﬁw%h
(Prerequisite) T A o g s ¢
(af S FY)
o | T T < T A O 0 5 AT (e e e ar
qRatuE (| FE-

=\ =\ =)
ER ||
3
3

AT 3SeHH )
| (€0 . qﬁm@ﬁqﬁg%ﬁmmwﬁmsmﬁﬁm
wir
. aﬂﬁaﬂtﬁaﬁﬁﬁwﬁﬁﬁﬁm
. qﬁa—uﬁw%m‘(ﬁﬁgﬁmﬁﬁm
6 TR HH 2

' 30+70




o :
&’  AL S e
[ afem e
f’ Rewwaew —— |2

SR T e e
e —
T R AT e —F
| NI !
5 | o Tt g 4 "
P
6| T AT, 3 e e 4y ;
7 | R R TR S e g - :
| M) WIHTRT AT A Fard )
8 | IR LR R T — 2
9 WW%WWWMW | 3
e | 290 S e N 2-3 Rt o ww w3 ,
ar 1&g () | &0 Gram staining, Acid fast staining, Bacteria, Algae, Fungi

Phytoplanktons J

ﬂQ@ngﬁ%mmmwmmamﬁ

1. Aneja, KR., “Laboratory Manual of Microbiology and Biotechnology. 2nd
edition. Meditech Scientific International. (2018). | '

2. Patel, Rakesh J. and Patel, Kiran, R., "Expérimental Microbiology Vol. | and
Vol. II. Aditya Prakashan. (2009).

3. Dubey, R.C. and Maheswari, D.K., "Practical Microbiology",. S. Chand & Co.

" Ltd., New Delhi. (2002).

4 Gopal Reddy,M., Reddy, M.N., Saigopal, D. V.R. and Mallaiah K.V,
“Laboratory Experiments in Microbiology", Himalaya Publishing House.

https://www.mooc—hst.com/coursellntroductlon -practical- -microbiology-futurelearn
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Class: B.Sc. | Year: Third
Subject: Microbiology

sin: 203~4

Program: Degree

/’ 1 [ Course Code $3-MBIO 3D
Industrial Microbiology (Theory) Group B Paper I
Discipline Specific Elective (DSE)

{2 | Course Title |

{ 3 / Course Type |
' |

To study this course, a student must have had the subject in

EONE 3
R

|
[ 4 Pre-requisite (if any)
/ / Diploma (Second Year)
[~ 5 | Course Learning On successful completion of this course in Microbiology, the
I " | Outcome (CLO) student will be able to: A
1. Work on fermenter, medium formulation, sterilization.
of strain improvement of

! 2. Formulate strategies
microorganisms for increasing production.

3. Explore avenues of industrial microbiology.

4. Appreciation of how microbiology is applied in
manufacturing of day-to-day industrial products like

aicohols, organic acids, solvents, antibiotics, paper and

textiles.

|
6 Credit Value 4

| Min. Passing Marks:35

Max. Marks: 30 + 70

7 ' Total Marks

et
: \ﬁ lhséDe tt.
tIbiBatdhy-
Gisinty
G\,g%/;‘;.)g\mo_ M.H. College of
C,_“!tH‘orne Sc. & Science ¥
SON" [ Jabalpur.iivt
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¢
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Total No. of Lectures-

Lectures-Tutorials- Practical (in hours per week): L-T-P: 4-0-0 \
| Unit : ‘Topics No. of \‘
lectures
. (One hour
! each)
1 o Role of Microbes in Industry: Historical perspective in India 15 i

B and around the World. |

1.2 Principles of industrial microbiology: Growth conditions of |
microbes at large scale, Introduction of fermenters and their ;
types; Batch, Fed batch and Continuous cuitures. Introduction
to fermentation media, sterilization, inoculation, agitation,
aeration and anti-flocculation techniques in fermenters.

1.3  Selection of microbial strains for high yield: Methods of
isolation and screening of industrially important strains.
Strategies of strain improvement and preservation methods of
stock culture.

Key Words/Tags: Fermentation technology. Sterilization, Industrial
strains, Stock Culture

[2 1]

2 2.1 Industrial enzyme technology: Nature and application of enzymes, 1
limitations of microbial cells used as catalysts in fermentation, multi-
enzyme reactors,

2.2 Genetic engineering & protein engineering of enzymes, cloning
strategy for enzymes, technology of enzyme Immobilization, their
uses.

2.3 Industrial products recovery: Methods of purification, detection
and concentration of fermentation products.

Key Words/ Tags: Enzyme engineering, Enzyme immobilization
Downstream processing, Fermentation Products

3. 3.1 Microbial Production of Antibiotics and Organic 15
acids:Antibiotics (Penicillin and Streptomycin), Organic acids
(Citric acid and Acetic acid).

3.2 Microbial Production of Amino Acids and Vitamins: Amino
acids (Glutamic acid and Lysine), Vitamins; Cyanocobalamin and
Riboflavin.

3.3 Microbial production of Polysaccharides and Enzymes:
Polysaccharides (xanthan, alginate and polyesters-Bioplastics),
Enzymes (Lipase, Amylase, Protease).

Key words/ Tags: Microbial Products, Amino Acids, Antibiotics,
Vitamins :




e R 1Y ) .
’Key words/ Tags: SCPp, Sustaingpye Fibres, Microbigr Biopolymers,
" Biotrang‘brmazion
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10. Waites M.J.. Morgan

11. CasidaL.E., “Industrial Mi
edition. :
C.C,“Industrial Microbiology”

Sugges

00kS,

ted Readings: o
Y 4 glmroduction 10 Industrial M

Press, Florida, [N
N.L., Rockey

An Introduction” Wiley-

12. Prescott S.C. and Dunn

icrobiology”s S. Cha

j.S. and Higton G.
Blackwell, USA, May 2013.
crobiology”, Wiley

nd Publishers,
2016,

ey M e, 2010, 1" edition o

2. ll’).'ic;l;\.l‘f{.l ‘:I;dxns{x-ial Microbiology Laxmi publications, New Delhi, India, i“
2™ edition. . e ‘

% S e aliod Microbiology™s Springer India, 2015, s"edition- %

;. :f::ue\';: ?’, "‘?{ctl:;? T:\izivnllces %ﬁ Apglicd Micmbiology”. Springefr, [ndia, 2017, !

1 Medition. ” . i » K i Publishers Ludhiana,

5 Singh B.D. «giotechnology: Expanding Horizons™ - Kalyani Publis ers, L 3

ja. 2014 . .

6. lS[ﬂ:{mS] Q. “Od_\'ogikSukslunajcviki ~Evam Kirwan Taknik (lndusmal;
Micmb{olog}f and Fermentation Technology) (Hindi). Kailash pustakSadan, |
Bhopal, India. 2019. o \

7. Pandey M. pandey A. “OdyogikSukshmajccv Vigyan Upkarantatha Fakm}( l'cali
.»\adhér ('Fundamental of industrial microbiology tools and techniques)" 1Hindi), 1
Deepak Prakashan. Gwalior, India, 2019. i

8. Stanburry P.T.. Whitaker A. and Hall S. "‘Principles of Fermentation Technology”’s ’
Elsevier Publishers, Netherlands, 1995, 2" edition. 3

-5, Okafor N., Okeke B. C. “Modern industrial Microbiology and Biotechnology” CRC !
A, 2021, 2%%dition.
«[ndustrial Microbiology: |

Eastern Ltd., New

, Tata Mc Graw Hill, New

Delhi, 2004, 4™ edition.
13. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

PJ !\.J-—a

Delhi, 1968, 1%

i
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3
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H
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| Suggested equivalent online courses:

https:/zonlmecourses.swavam’l.ac.in/cec.’ll

aeQ6/preview

https://onlmecourses.swawam2.ac.iw’cch’z

htl8/preview

www.eshiksha.mp.gov.in

T

o~ ‘L_;

\ b




tinuous Evéluation Methods:

3 NN
Suggested Con

Maximum Marks : 100

Continuous Comprehensive Evaluation (CCE) : 30 Marks University Exam (UE):70 Marks

[Internal Assessmerit : | Class Test Assignmem/}’resentation

Continuous Comprehensive % 30
Evaluation (CCE) . |
External Assessment : | Section(A) Vexy@hort Questions ’\
University Exam Section Section (B) : Short Questions 70

Time : 03.00 Hours Section (C) :Long Questions !,



4

h

| Course Title

| Elective/ Vocational)

' ; Pre-requisite (if any)

,« Course
! Outcome (CLO)
{

|

H
i
i

| Class: B.Sc
~ Subject : “Microbiology

ore | Discipline Specific

|
I3 [ Course Type (C
' | Course/ Elective/Generic |
,_..__‘.—-,,....._._..‘_________——-——___‘,._—w..».,....—.._.—... - .,,.'__v.__——:—,. -
a student must have had this subject 1n

Learning | On completionj;f this

ear: Third

3-MBIO 3Q

S
Mcthod§ of Microbial Productions
r-I — e _,_,_,.___,______‘____'_______A

oup — B_Papes
Elective (DSE)

(Practical) Gr

]%?ﬁ_&;‘liié—comse,
, Diploma (Second Year)
|
course, learners will be able to:

ut working of fermenter. batch and

1. Acquire knowledge abo
sterilization of

1 continuous culture, media preparation,
fermenter and its loading process.
Perform various techniques of enzyme immobilization for

industrial productions.
| and water microbes from

W

3. Quantification analysis of soi
various  test samples and measurement  of Chemical
Oxygen Demand (COD) and BOD (Biological Oxygen

Demand).
To get knowledge on the working of distillery units and

sewage treatment plants.

2

Credit Value

Min. Passing Marks: 35

Total Marks

["Max. Marks: 30 + 70

!




Total No. of Lectures-30

Lectures-Tutorials- Practical (in hours per week): L-T-P: 0-0-2
i Topic No. of
r Uit ] d Lectures
l j (2 Hours Each)
| 3 T ’ +
[ 1. | Working of fermenter, media preparation, sterilization and loading of 2 i
! / fermenter. J
|
2. i Performing immobilization of yeast cells in calcium alginate gels. 2 }
. 3 N . 1
13 I Production and estimation of Citric acid from fungi. 2
[ — ; e
{f 4. | Estimation of Citric acid from solution by titrimetric method 2
i .
| | - p
[T 5. | Isolation of xylanase or lipase producing bacteria and demonstration. 2
i of their activity.
6. | Quantification of microbes in potable and other water samples using 2
Most Probable Number (MPN) technique. -
7. | Analysis of different soil microorganisms from various sites. 2
8. | Performing serial dilution of soil bacteria and making curve. 2
9. | Measurement of the amount of biodegradable material in water and 2
calculate Biological Oxygen Demand (BOD) and Chemical Oxygen
Demand (COD).
10. | Demonstration of biotransformation iechniques“ by soil microbes:; 2
Oxidation of sulphur, dehydrogenation activity.
11. | Determination of nitra_te reduction in soil by microorganisms. 2
12.] Visit to industrial microbial manufacturing unit/Biogas plant/ 4
paper/Textile industry.
13.| Any other experiment may be designed on the basis of theoretical 4
aspects. ' :

Key Words/ Tags: Fermenter Design, Media preparation technigues, Yeast cell
immobilization, MPN, Calculation of BOD and COD.




hnology”. Medtech:

of Microbiology and Biotec
tion, 2014.
Microbiology” Jaypee publishers. New Delhi,

ggesfed Readings:
1. Aneja K.-R. ] aboratory Manual
publishers, New Delhi, [ndia, 2™ edi
2. Sastry A., «pesentials of Pracrical
India. 2™ edition, 2021
Dubey R.C. and Maheshwari D.K.
India, 2010. _
Bums R.G. “Environmental Microbiology: A Laborat
, Anmol Publishers, New

1 edition, 2004.
Rajan S. S. «Tools and Tec

India, 2002.
Books published by Madhya Pradesh Hi
weblinks/ online courses:
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“practical Microbiology” S- Chand Publishers,
ory Manual”, Elsevier, gt §

Delhi,

hniques of Microbiology”
ndi Granth Academy., Bhopal.

Suggested equivalent digital platforms/

1. www.eshiksha.mg.acv.in
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Subject: Microbiology

S3-MBIO 4D

Course Title

IS

Course type :

Microbes as pathogen (Theory) Group B Paper-11

Discipline Specif'lc Elective (DSE) \

| Pre-requisite

To study this course, & student must have had this subject in
Diploma. (Second Year)

— f :
i 5. { Core Learning
l Outcome (CLO)

Upon successful completion of the course, the student: \
|

1. Will have acquainted themselves with the
terminology and scientific nomenclature used in
describing disease causation and pathogenic features

of microbial agents of disease.

2. Will have gained an in depth knowledge about the
spectrum of diseases caused by bacterial and viral
pathogens, and an understanding of the course of
disease development and accompanying symptoms.

Will acquire knowledge on the causation of fungal
and protozoan diseases and methods of prevention

and control

(¥5 )

Will get an idea about some important plant
pathogens and diseases caused by them

>

6. Credit value

e Total marks

Max marks 30 + 70 Minimum Passing marks:35

|
“ |
|

$

b
g

/v*/ ’U/




Tol No. of Lectures- 60

Lectures-Tutorials- Practical (in hours per week): L-T-P: 4-0-0

Unit

Topics

No. of
Lectures
(1 hour
each)

l .
1 | Host pathogen interaction

' Definitions - Infection, Invasion, Pathogen, Pathogenicity, Virulence,
{ 3 -
' Toxigenicity, Carriers and their type,

Opportunistic infections. Nosocomial infections.

Transmission of infection, Pathophysiologic effects of lipopolysaccharide
(LPS).

Key Words/Tags: Pathogen, Pathogenicity. Virulence, Opportunistic
infections, Nosocomial infections.

15

[ o]

: Bacterial and Viral diseasg

Bacterial diseases

List of diseases of various organ systems and their causative agents. The
foliowing diseases in detail with Symptoms, mode of transmission,
prophylaxis and control: Respiratory Diseases: Streptococcus pyogenes,
Haemophilus influenza, Mycobacterium tuberculosis. Gastrointestinal

| Diseases: Escherichia coli, Salmonella typhi, Vibrio cholerae, Helicobacter
pylori. Others: Staphylococcus aureus, Bacillus anthracis, Clostridium
tetani, Treponema pallidum, Clostridium difficile.

A Viral diseases

List of diseases of various organ systems and their causative agents. The
following diseases in detail with Symptoms, mode of transmission,
. prophylaxis and control: Polio, Herpes, Hepatitis, Rabies, Dengue, AIDS,

Influenza with brief description of swine flu, Ebola, Chikungunya, Japanese
Encephalitis.

Key Words/Tags: Disease, Transmission, prophylaxis, Respiratory
Diseases, Gastrointestinal Diseases, Causative agents

Acaueiind v witeb

E3
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——

Protozoan and Fungal diseases
Protozoan diseascs

List of diseases of various organ systems and their causative agents. The
following diseases in detail with Symptoms, mode of transmission,
prophylaxis and control: Malaria, Kala-azar.

Fungal diseases

| Brief description of each of the following types of mycoses gnd one

i representative disease to be studied with respect to transmission, symptorrfs
| and prevention: Cutaneous mycoses: Tinea pedis (Athlete’s foot). Systemic
| mycoses: Histoplasmosis. Opportunistic mycoses: Candidiasis.

| Key Words/Tags: Disease, Transmission, Causative agents, Mularia,
| Kala-azar, Cutaneous mycoses, Systemic mucoses.
i

|

e e e e

. SR S
| Study of some important plant diseases

1 A. Important diseases caused by fungi -White rust of crucifers: Albugo
\ candida, Downy mildew of onion - Peronospora destructor, Late blight of
| potato - Phytophthora infestans, Powdery mildew of wheat - Erysiphe

| graminis, Ergot of rye - Claviceps purpurea, Black stem rust of wheat -

_ \ Puccinia graminis tritici, Loose smut of wheat - Ustilago nuda, Wilt of

| tomato - Fusarium oxysporum f.sp. lycopersici ,Red rot of sugarcane -
Colietotrichum falcatum and Early blight of potato - Alternaria solani.

'\ B. Important diseases caused by phytopathogenic bacteria: Angular
; leaf spot of cotton, bacterial leaf blight of rice, crown galls, bacterial

| cankers of citrus.

|

| C. Important diseases caused by phytoplasmas: Aster yellows, citrus
\ stubborn.

leaf curl, banana bunchy top, rice tungro.

| E. Important diseases caused by viroids: Potato spindle tuber, coconut
 Cadang cadang. :

l . .
,) K‘ey Worc‘is/"I‘ags: Plant, Diseases, Fungi, Bacteria, Phytoplasma,
i Viruses, Viroids.

\ D. Important diseases caused by viruses: Papaya ring spot, tomato yellow

e e e i
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Bl i e
Text Books, Reference Books an

Suggested Readings:

1. Ananthanarayan R. and Paniker C.K.J. Textbook of Microbiology. 8th edition, University

Press Publication. (2009).
K.C., Butel J:S., Morse S.A. and Mietzner, T.A. Jawelz, Melnick and

2. Brooks G.F., Carroll
robiology. 26th edition. McGraw Hill Publication (2013). ;

Adelberg’s Medical Mic
3. Willey IM, Sherwood LM, and Woolverton CJ. Prescott, Harley and Klein’s Microbiology.
| 9th edition. McGraw Hill Higher Education (2013).

4. Madigan MT, Martinko M, Dunlap PV and Clark DP., Brock Biology of Microorganisms.
14th edition. Pearson International Edition (2014).

5. Agrios GN., Plant Pathology.5th edition. Academic press, San Diego (2006).

6.' Mehrotra RS. (1994). Plant Pathology. Tata McGraw-Hill Limited. 4. Rangaswami G. (2005).
Diseases of Crop Plants in India.4th edition.Prentice Hall of India Pvt. Ltd., New Delhi.

7. Singh RS. Plant Diseases Management.7th cdition,Oxford & IBH, New Delhi (1998).
8. Books published by Madhya Pradesh Hindi Granth Academy, Bhopal.

| Suggested equivalent online courses:

1. www.eshiksha.mp.gov.in -




aluatif)ﬁ Methods:

Suggested Continuous Ev

Maximum Marks : 100
):30 Marks University Exam (UE):70 Marks

sive Evaluation (CCE

Continuous Comprehen
\

I
Internal Assessment : Class Test Ass1gnment/Presemat1on
Continuous Comprehensive ‘ 10
Evaluation (CCE)
‘External Assessment : Section(A) : Very Short Questions I
University Exam Section Section (B) : Short Questions \ 70
Time : 03.00 Hours gection (C) :Long Questions’




| I — e
-4 Pre-requisite

Core Learning
Outcome (CLO)

— Subj&i?i’[ié?obiology "
) / _,__,-—,_,A,../_,,_..—_,/_,...A__...__,,...._._,__,m_.__.‘_,._,_,,._‘_____,
1 Course code $3-MBIO 4Q
. ______../ /"’.—-——-‘/T__—’/———
2 Course Titl'e—’lj;ﬁcmbes as Pathogen (Practlcal) Group B Paper 11
| B PR » it ,_/_....-—_._,___,- J— ,...__m____,___,,___,
3 Coﬁi:s? type* Mﬂwlé)ﬂigéiﬂpline Specific Elective (DSE)
| ) ?éﬂt'{;iévrl“t‘"h“a;’t'ﬂhave had this subject in

e
To study this course,

Diploma (Second Year)
_____ //‘___________-—-—-——
tearners will be able to :

of this course, lea

I

/ .
On completion

1. Identify bacteria on the basis of cultural,
al and biochemical characteristics.

morphologic
2. Acquire knowledge on composition and use of

important differential media for identification of

bacteria.

3. Study symptoms of the diseases with the help of

photographs.

4. Describe important diseases of crop plants by
studying the internal structure of infected plant
material. '

Credit value

Total marks

ax marks: 30+70 Minimum Passing marks: 33




tures Tutonals-Practlcal (in hours per week): L-T-P: 0-0-2

- ~Name of the Excreise —— [ No of Lectures
(2 hours)
E “coli, Salmoneila, Pseudorm ————— 1 8
} Baciilus (any three) on the basis of cultural, morphological and
‘l : biochemical characteristics: IMViC, TSI, nitrate reduction, urease
l | production and catalase tests.
o I
| "Study of composition and use of important differential media for 8
I dentification of bacteria: EMB Agar, Mannitol salt agar,
L/J Deoxycholate citrate agar, TCBS..
3 Study symptoms of the diseases with the help of photographs: 4
| 5 Polio, anthrax, herpes, chicken pox, HPV warts, AIDS
| . (candzdms:s) dermatomycoses (ring worms)
‘ l permanent mounts/Photomxcromaphs
r’_‘momm diseases of crop plants by cutfl—nZ sections of 8
1 | infected plant material - Albugo, Puccinia, Ustilago, Fusarium,
; \ Colletotrichum.
ih 6 I§;Any other experiment may be designed on the basis of theoretical
aspects. ‘J

Key words/Tags: IMViC, TSI, Catalase test, Differential Media, Polio, Candidiasis, Malaria,

Diseases of crops.




“Text Boo S,

| geted Reading:

Reference Books and Other Resources

b

o V.S. Mehta, G. and S} . 0 . .

dhawa. R L Sharma, K. B., “Practical . :

;’_1 -CI:SiologY"' 2nd edition. Elsevier, India. (2009). SHERIY Anic, WETE. i Msdioat
|

. pubey. RC- and Maheswari, D.K.. "Practical Microbiology", S. Chand & Co. Ltd., New
Delhi. (2002)

[, colle . G.,'Ffasci A. G. Marmien B. P., Simmons A. “Mackie and Mccartney Practical
\ {edical Microbiology™ 14th edition. Elsevier, USA. 2007.

|

A . and Paniker CK., T icrobi iversi
4 Ananthanarayan _R an X.J, Textbook of Microbiology. University Press
& ication. 8th Edition 2009. |

i

\
35_ Brooks G.F.. Cammoll K.C., Butel J.S.. Morse S.A. and Mietzner, Jawetz,Melnick and'\

|

' Adelberg’s Medical Microbiology. T.A, McGraw Hill Publication, 25th Edition., 2010

} 6. Agrios GN.. Plant Pathology. Academic press, San Diego.5th Edition, 2006. ‘\
| 7. Mehrotra RS. (1994). Plant }’athology. Tata McGraw-Hill Limited. 4. Rangaswami G. (2005). \.‘
Diseases of Crop Plants in India.4th edition.Prentice Hall of India Pvt. Ltd., New Delhi. \
3. Singh RS, Plant Diseases Management.7th edition.Oxford & [BH, New Delhi (1998). \
9. Aneja KR, Experiments in Microbiology, Plant pathology & Biotechnology New age \
International (p) Limited,4"Revised Edition. ?

|

10. Books published by Madhya Pradesh Hindi Granth Academy Bhopal.

Suggested Digital Platforms/Web Links: 1
1. https://www.mooc-list.com/cou rsefintroduction-practical-microbiology-futurelearn \
2. www.eshiksha.mp.gov.in \
!
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Extexjnal Assessment

36

Viva Voce on Practical

Practical Record File

Table work / Experiments
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