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2 the Course: -To impart elementary knowledge about the co

Microbiology and it application. d
. R ology an

Learning Outcomes of the course: -, Understand the distribution, ﬂ?OfPt:he E;eci-ﬁ‘-‘—

Physiology of microorganisms. Exploring the microbial world and ﬂna]}‘S}ﬂg biochemical

benefits and challengesin heaith. agriculture, and food sccto:j_s.LTnders[andl_ﬂE et the

; : : ; ; ; agatr

and physiological aspects of microbes  and developingbroader perspective ag

challenges posed by microbes in future and current situations.

Total marks: - 100

Total credits: - 4
Total teaching hours: - 60 hrs

Svliabus
Unit-1

History

and Development of Microbiology, General characteristics: A cellular.
microorganisms ( Viruses, Viroids

» Prions) and Cellular microorganisms (Bacteria, Algae,
Fungi and Protozoa) with emphasis on distribution and occurrence, morphology, mﬁ_f;f'-' of
reproduction and economic importance. Methods in Micmbiolqu,' pure culture techniques.
microbial culture media,

sterilization, culture collection and maintenance of cultures. 12hr
Unit-2

Bacteria and its types, classification on the basis of flagella and nutrition, mode of
reproduction, Composition and detailed structure of Gram-positive and Gram-negative cell
walls, Types: Archaebacteria and Eubacteria and wall-less forms (Mycoplasma), simple
staining, Gram and acid-fast staining mechanisms, Negative staining, lipopqu-sacch_a_.ride.
(LPS), spheroplasts, protoplasts,

and L-forms. Viruses: Discovery, Classification and
structure of viruses (Plant, animal and bacterial viruses), Retroviruses.

1Zhr
Uﬂit'3 4
General characteristics of algae includin
structure, pigments, flagella, eyespot
reproduction. Applications of al

g occurrence, thallus or

ganization, a
food reserves and ve

: lgae cell ultra.
getative, as

food re _ asexual and sexq|
. gac n agriculture, industry, environment g food
Introduction to Protozoa: General characteristics with special _-"'r'efér'ér-’l’c?é{t"'td -A b |
Paramecium, Plasmodium, Leishmania and Giardia. R m(:;h&

r

i
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.f.a OrY and Generg) characteristics of fungi including habitat, glp-urlhut_lon fungal wa
requirements ungal cell ulir. structure, thallus organization and f"gﬁ-i_'cgn" hg'wwkaryﬂ!'r’sv
SUCIre and - synthesi asexunl reproduction, sexual reproduction, thogenic fungt-
clerol Rall e . s 4 sy s Lerm, k]
heterothallie Vand parasexial mechanisni, Role of fungi in ecosystem, P 12hr
IMYCOlaNine
Unit 5 :
; tibiotics,

: _ , : S e T uction of ant
ndustrial products derived from microbes, mdusr.rl_a_f enzymes, Prm[:!]xatioﬂ vermiculture,
vitamins and vaccines; Single cell proteins, biofertilizers, nJUijH.c”llon bioremediation of
composting, herbicides and biopesticide production, Hlﬂtrﬂﬂslmm"h_mim‘ bioplastics an
contaminated soils, biodegradation of organic pollutants and xenobi ; 1Zhr
bipmin ing.w :
Books Recommended: al

: e
and Painter, P.R. Gen

JL., Wheelis, M.

l. Stawner, R.Y., Ingraham,
Microbiology. The Mac Millan Press Ltd. London. "

2 Fclc::':;r., M.j-J., Chan, E.C.S. and Kreig, N.R. Microbiology. Tata McGraw Hill, New
Delhi.

3. Prescott, L.M., Harley, J.P. and Klein, D.A. Microbiology. McGraw Hill, USA. A

= Mackie and McCartney.Medical Microbiology.Vol. 1. Microbial Infection. Churchill
Livingstone. . ,

5. A Textbook of Microbiology, R. C. Dubey and D. K. Maheshwari, Ist

edition,S Chand & Company [.td.
6. Alexopoulos, C.J., Mims, C.W., and Blackwell,

JohnWiley and Sons (Asia) Pvt. Ltd. Singapore,
Atlas, R.M. Basic and practical microbiology. Mac Millan Publishers, USA.
8. Toratora, G.J., Funke, B.R. and Case. C.L. Microbiology 9th ed. Pearson Education

M.Introductory Mycology.

Examination pattern shall be as under: -

. 20 marks shall be earmarked for internal assessment (5 marks for attendance +15 for

assessment test).

Scheme for award of m
Internal assessment test shall
syllabus in a particular course.

arks for attendance shall be same as followed by the College
be conducted after the completion of”40% of the

bed b

Pattern for setting internal assessment fest paper

il

W

The paper shall comprise of three sections: -
A Py
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R
) BHOH Sfomng
* ASWEE questions - A — f three
questions (A : s \Mtempt two guestions of 2 marks each out ©
S (Maximum of 10 words each)
- L

L | i
Y - A i estions
“Tquestion - Attempt two questions of 3 marks each out of 3. qu

echiim answ
I s g
{ ‘!.|-_|!.1|||]1 ol 50 Words cach)
ok
= WISWer question -Attempt  one out of two questions of 5 marks

|\|.|\_|i‘|'||1'|'| of 100 “"'l'l'd."\]'

4 . oy : 4 - or thE:
“uestions shall be set in such a way that the syllabi prescribed f

NOHE

exam | nation 1= ﬁ.ll |‘E rEpI'ESC!'th' |
i i hour
Duration of the paper: 1

Pattern of External Examination:
Time allowed: - 3 hours

Total marks: - 80

The paper shall comprise of 3 sections.

a) Short answer questions - 5 questions of 3 marks cach (one question shall be asked
All questions are compulsory

from each unit).
b} Medium answer questions — 5 questions of 7 marks each(one question shall be asked

All guestions are compulsory

from each unit),
¢) Long answer questions: - 5 questions be set from five units, and the students shall be
asked to attempt 2 questions only. Each question shall be of 15 marks.

(The word limit shall be same as is the usual practice in external examination of similar

weightage. )

Major-practical Course

Code: - UBTMIJP201
Objective: - Hands on training to the students of different techniques used in

Mierobiology Course.
Learning outcomes: -To demonstrate the skills in aseptic handling of microbes including
isolation.identification and maintenance.Learning and practicing professional Skflls S
handling microbes and contaminantsin laboratories and production sectors. :

Total marks: - 50 ' Tﬁtﬂl'@rﬁd‘ts 5
~avlal Credstg: -

Minimum No. of practical to be performed:-15 ik '&?
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Practical Excrcisey

eld microscope:

[0 study diffir
Y dilterent ¢ Omponents, use and eare of the compound bright fi

<. Culture characteristics ol different microorganisms.

3. Different sterilization techniques used in microbiology.
4. Preparation of media for cultivation of bacteria

5. Preparation of media for cultivation of fungi.

6. Isolation of microorganisms from soil sample.

Isolation of microorganisms from air sample.

8. Isolation of micro-organism from water sample.

9. Isolation and preparation of pure cultures of bacteriausing different technigues.

10. Enumeration of microorganisms; total vs viable count.

11. Study morphology and identification of bacteria through simple staining. :
12. Gram’s staining of bacteria to differentiate Gram (+ve) bacteria from Gram (-ve).
13. Biochemical activities of microorganisms.

I4. Standard qualitative analysis of water.

I5. Antibiotic sensitivity of microbes.

Books recommended:

Cappuceino, J.G. and Sherman, N.Microbiology — A Laboratory Manual. Addison —
Wesley.

Aneja K.R. Experiments in Microbiology, Plant Pathology and Biotechnology (4th
edition). New Age International (P) Limited, New Delhi.
Microbiology- Concepts and Applications, PelczarJr.Chan

b

» Krieg, International ed,

3
McGraw Hill. :

4. Prescott, Harley, Klein’s Microbiology, .M. Willey, LM. Sherwood, C |
Pub.Sudburry, 835 pp. A% IS Gt

Examination pattern: -

A) Internal assessment '
i e
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W cightage of Interng]

Cnmponcnts o interng| 4
aj s

assessmeng: - 30% i.e., 25 marks out of 50,

SSessment: - il
marks for attendance, Marks shall be awarded as per the rules
followed by the College : 3
0 marks carmarked for the daily performance of the students in th
exercises. The evaluation of daily performance shall be undertak
standard a B y scheme being followed in the College. tudent.
€) 6 marks are earmarked for minor project assigned to s
shall have to submit the project report according (o a preseribed fo

—

b)

day ofinternal assessment test.
@ 8 marks carmarked for internal assessment test in practical
test shall be similar as is already followed by the College:

External examination: -

Weightage of external examination: - 50% i.e. 25 marks out of 50, '

The examination pattern shall be same as followed by the College.
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Uihjectives of the Course l'o impart elementary knowledge about the cour

indl its application d
ol ; logy  an
Learning  outcomes of the course Understand the distribution, m{;rPT;:: I:;F-'Ciﬁc
hysiology of microoreanisms. Exploring the microbial world and analysing i tadcal
T00rg : it T bl 10¢
s and challenges in health, agriculture, and food sectors. Understanding

senefits : : the
: v ol st : erspective agamst
| physiological aspects of microbes and developing broader perspe

challenges posed by microbes in future and current situations. :
Total credits: -4

lotal marks: - 100

['otal teaching hours: - 60 hrs

Syliabus

Unit-1

Development of Microbiology, General characteristics: A cellular
rions) and Cellular microorganisms (Bacteria, Aigﬁﬂt
on distribution and occurrence, morphology, mn_de of
ce. Methods in Microbiology, pure culture techniques,
and maintenance of cultures. 12hr

History and
microorganisms (Viruses, Viroids, P

Fungi and Protozoa) with emphasis
reproduction and economic importan
microbial culture media, sterilization, culture collection
Unit-2

e basis of flagella and nutrition. mode of
reproduction, Composition and detailed structure of Gram-positive and Gram-negative cell
walls, Types: Archaebacteria and Eubacteria and wall-less forms (Mycoplasma), simple
staining, Gram and acid-fast staining mechanisms, Negative Staining, lipopolysaccharide
(LPS), spheroplasts, protoplasts, and L-forms. Viruses: Discovery, Classification and
structure of viruses (Plant. animal and bacterial viruses), Retroviruses. 12hr

Bacteria and its types, classification on tl

Unit-3

General Chz:l.racl'r:ristil:s of algae including occurrence, thallus organization, al

structure, pigments, flagella eyespot food reserves and VoBetati ase:x aglae cell ultra-
reproduction. Applications of algae in agriculture, industr ; o and sexuy|
Iood.intr‘oduczimx 1o Protozoa: General characteristics with emajy, fﬁn\'lronmem ga
Paramecium, Plasmodium, Leishmania and Giardia, ;i s Amoeba
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1 vrenersl .||;|r;|- teristics of Fung |5|c'|||¢i|4|5n habitat distribution. nutritional
requirements ; ; 0 ;
tirements. fungal cell ultras structure, thallus organization and aggregation, fungal wall
heterolkaryosis.

synthesis, asexual reproduction, sexual FEproduction, i
ole of fungi in ecosystem, pathogenic fungi

12Zhr

STIUCTUr

~taratlaall: i
|1L1L|l|Lil;|||.\||| and parasexual mechanism. R

MYCoraxIns

Unit 5

. ¢ ; ; J , {ucti F antibiotics,
industrial products derived from microbes, industrial enzymes, production of d::'t;}uilurﬂ
itamins and vaccines; Single cell proteins, biofertilizers, nitrogen fixation, ver ’

; . H : F ; . ioremediation of
composting, herbicides and biopesticide production, Biotransformation, h!“':::TTaqliCS it
s : : 5 o : - # (i wwr OIC -
contaminated soils, biodegradation of organic pollutants and xenobiotics P £

biomining.

Books Recommended:
Stainer, R.Y.. Ingraham, J.L., Wheelis, M. and Painter, P.R. General Microbiology

L
The Mac Millan Press Ltd. London. 5 _ |
Pelczar, MJ.J., Chan, E.C.S. and Kreig, N.R. Microbiology. Tata McGraw Hill, New

3 Delhi. ' : :

3. Prescott, L.M., Harley, J.P. and Klein. D.A. Micrabiology. McGraw Hﬂl., USA. :

4. Mackie and McCartney. Medical Microbiology. Yol. 1. Microbial Infection. Churchill
Livingstone. . s

3. A Textbook of Microbiology, R. C. Dubey and D. K. Maheshwari, 1st edition, S.
Chand & Company Ltd.

6. Alexopoulos, C.J., Mims, C.W., and Blackwell, M. Introductory Mycology. John

Wiley and Sons (Asia) Pvt. Ltd. Singapore.
Atlas, R.M. Basic and practical microbiology. Mac Millan Publishers, USA.

7
Toratora, G.J., Funke, B.R. and Case, C.L. Microbiology 9th ed. Pearson Education

Examination pattern shall be as under: -

1.~ 20 marks shall be earmarked for internal assessment (5 marks for attendance +15 for

assessment test).
Scheme for award of marks for attendance shal

Internal assessment test shall be conducted
syllabus in a particular course,

| be same as followed by the College
after the completion of 40% of the

Ll

Pattern for setting internal assessment test paper
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2) i COMPLSE 6f (hre,
d 2107 HNsWwer questi = 2RRHons

slions

questions .;?\[,“_1'”],”.'_' of

b Mediiim an

Mlempt tw questions of 2 marks each out of three

30 words each)
SWer qQuest; l
(Maxin 2 JUestion - Attempt two (questions of 3 marks each out of 3 guestions
TEXIMUm of 50 words each)
€) Lonoe aps -
& ANSWEr question -A fia ; l ‘
(Maxim "_4 €stion -Attempt one out of two questions of 5 rrarks
aximum of 100 words)

Nate Questi : :

- <uestions shall be set in such a way that the syllabi prescribed for the
T oo - = et
saditination is fully represented

Duration of the paper: -  Ihour

Pattern of External Examination:
Time allowed: - 3 hours

Fotal marks: - 80
The paper shall comprise of 3 sections.

S jons - 5 questions of i ked
a) Short answer questions - 5 guestions of 3 marks each (one guestion shall be as
All questions are compulsory

irom 2ach unit). .
i ] | : : s

b) Medium answer questions — 5 questions of 7 marks each (one gquestion S
All questions are compulsory

asked from each unit).
Long answer questions: - 5 questions be set from five units, and the students shall be
Each question shall be of 15 marks.

c)
asked to attempt 2 questions only.

(The word limit shall be same as is the usual practice in external examination of similar

weightage.)

Minor-practical Course

Code: - UBTMNP201
Objective: - Hands on training to the students of different techniques used in
Microbiology Course.

Faqmi.ng .outcomes: - To demonstrate the skills in aseptic handling of microbes
m‘.ﬂUd. ing 1301_::.1!1011, identification and maintenance. Learning and practicing professional
skills in handling microbes and contaminants in laboratories and production sectors

Total marks: - 50
Total Credits: - 2
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Lire rac
C charae leristics qof d
Lsterilizatic
Preparation of media f; '
nedia for cultivation of bacteri
J'}|'E_"|'“" e
aration o 2dia for lvati fung;
F'media for cultivation of fung.

I

Isolation of microorganisms from air sample,

. 1erOscoOpe:
f the compound bright field micro o

erent Microorganisms.

1 LY EY . " + a
n [LLimlqucs used in microbiology.

|

SOlatic 5 ; : . -
lation of Mmicroorganisms from soil sample.

Isolation of micro-organism from water sample.

[solation and preparation of pure cultures of bacteria using different techniques.

- Enumeration of microorganisms; total vs viable count.

| Study morphology and identification of bacteria through simple staining.

Gram'’s staining of bacteria to differentiate Gram (+ve) bacteria from Gram (-ve).

Biochemical activities of microorganisms.
Standard qualitative analysis of water.

Antibiotic sensitivity of microbes.

Books recommended:

| Cappuccino, J.G. and Sherman, N. Microbiology — A Laboratory Manual. Addison —

2

L2

Wesley.

Aneja K.R. Experiments in Microbiology, Plant Patholo

edition). New Age International (P) Limited, New Delhi.

Microbiology- Concepts and Applications,

McGraw Hill.
Prescott, Harley, Klein’s Microbiology,

Sudburry.

Pelczar Jr, Chan, Krieg, International ed,

IM. Willey, L M. Sherwood, C . Pub.

gy and Biotechnology (4th

. |
A
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altern: -
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assessment: - < ; $
sment; - 50%, Le., 25 marks out of 50.

e of interna] assessment: -
> marks for
the College
12

attendance. Marks shall be awarded as per the rules already followed by

marks earmarked for the daily performance of the students in the practical
exercises. The evaluation of daily performance shall be undertaken as per the
standard a B y scheme being followed in the College.

8 marks earmarked for internal assessment test in practical. The nature of the test
shall be similar as is already followed by the College

[oxternal examination: -

Weightage of external examination: - 50% i.e. 23 marks out of 50.

The examination pattern shall be same as followed by the College.

s




