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FOUR YEAR UNDERGRADUATE PRO
I

GRAM (2024 - 28)
p DEPARTMENT OF MICROBIOLOGY
COURSE CURRICULUM
PART - A: Introduction
Program: Bachelor in Life Scicnce (
= (Ccrtiﬁcatchiplomn/l)egrce/ﬂonors) Semester - Session: 2024-25
1 Course Code MBSC-01 T
. 2 Course Title Introductory Microbiology and Microbial techniques
3 Course Type DSC
4 Prerequisite (IT Any) ° As per program
S

Course Learning

At the end of this course, the students will be able to —
Outcomes (CLO) > Felutc the development and scope of Microbiology

- > illustrate the contributions made by prominent scientists
including Indian Vedic Knowledge on microbiology

i > demonstrato the nomenclature and characteristics of different
«® types of microorganisms
> identify the basic techniques in microbiology
_ > _explain the methods of microbial control
6 Credit Value 03 Credits Credit = 15 Hours - Learning & Observation
T Total Marks

Max, Marks; 100
PART-B: Content of the Course

Total No. of Teaching-

Minimum Passing marks: 40

Learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

) Unit Topics (Course contents) Iljc(:i((;(tl‘

History and scope of microbiology — History, development and Scope of
I Microbiology, Golden era of microbiology, Contributions of Anton von
- Leeuwenhoek, Louis Pasteur, Robert ‘Koch, Alexander Fleming and Edward
Jenner, The Forgotten Past of Microbiology in Indian Vedic Knowledge.
Systems of classification — Binomial nomenclature, principles of microbial
II | classification, Whittaker’s five kingdom and Catl Woese's three domain
classification systems and their utility, Major groups of microorganisms; General
features and structure of bacteria, virus, fungi, algac.and protozoa.
. Microbial culture and. staining techniques — Obtaining pure culture by
streaking, serial dilution and plating; types of culture media, maintenance and
IIX | preservation/stocking of pure cultures; cultivatloq of anacrobic bacteria,
cultivation of fungi, actinomycetes and algae.  Principle, procedure and
applications of Simple staining, negative staining; Differential staining- Gram’s
staining, acid fast staining,
Microbial control.. — Sterilization: Physical Agents .- Heat: Boiling,
Tyndallization, Steam under pressure (Autoclave), incineration, hot air Oven,
Radiations: lonizing and rion-ionizing radiations, Tiltration, Cliemiical agents - 1
Disinfection, Anfiseptic, Germicide, Sanitizer, Principle and application of
Laminar airflow, Biological agents - Antibiotics .
Key Words History and scope, Nomenclature, Pure culture technique, Microbial ‘c“q“ntrbm

12

11

11
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2art — C: Learning Resources

3.
4.

PESESY-

#

¥ Text Books, Reference Books and Others

Text Books Recommended:
1 1
2. A textbook of Microbiology: R. C. Dubey and Malu.shwnn, S Chand publicnhons

Micrabiology: P. D. Sharma, Rastogi Publications.

General Microbiology, Vol. IT, C. B. Powar and Daginawala
Fundamentals of Microbiology and Immunology, Ajit Kr. Banerjee and Nirmalya Banerji, Central
publication.

Reference Books:

Microbiology: Pelczar, MJ Chan ECS and Krieg NR, Mchw—Hxll

Microbiology: Sth Edition Prescot, M.J., Harley, J.P, and Klein, D.A. WCB Mc Graw Hill, New York.
Microbiology: An Introduction: Pearson Education Tortora, G.I., Funke, B.R. and Case, C.L.,
Singapore.

Fundamentals of Microbiology: VI Edition Alcomo, LE,, Jones and Bartlett Publishers. Sudbury.
Massachusetts, (2001).

e & o & o

Online Resources — e-Resources/ e-Books and e- learning portals

_ https:/Avww.jsscacs.edu.in/sites/default/files/Department%20Files/History %200f%20Microbiology.pdf

htips://www.britannica.com/science/microbiology
https:/Avwiv.ncbi.nlm.nih.cov/pme/articles/PMC7810802/

https://www.slideshare.net/HarinathaReddyA/methods-for-isolation-of-pure-culture

htips://microbenotes-com.w ebpkgcnche com/dod-/s/mlcmheno(es com/sterilization-physical-and-
chemical-methods/

-l?art —D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

{ Maximum Marks: 100 Marks
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): . 70 Marks
Continuous Internal | Internal Test / Quiz— (2): 20+20 Better marks out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminar — 10 | + obtained marks in Assignment shall be
(By Course Teacher) Total Marks — 30 considered against 30 Marks
End Semester Two Section— A & B
Exam (ESE): Section A: Q1. Objective 10 X 1= 10 Mark; Q2. Short answer type —5X4=20 Marks
] ‘Section B: Descriptive answer type qts., 1 out of 2 from each unit — 4X10 =40 Mﬂrks
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF MICROBIOLOGY
it COURSE CURRICULUM
PART - A: Introduction
Program: Bachelor in Life Scicnce egsion: 2024-25
- - (Cgertiﬁcatc/Diploma/Degrce/Honora) Semester I . S
1 Course Code MBSC-01 P
42 | Course Title Lab. Course — MBSC-01
3 | Course Type Laboratory Course
4 | Prerequisite (If Any) As per program
5 | Course Learning Outcomes At the end of this course, the students will be able to —
(CLO)

> define the basic laboratory practices and safety measures
> explain the principle, working and applications of Instruments
> sclect the proper culture media for microbial growth
> _identify different microorganisms in the laboratory

6 Credit Value

1 Credit | Credit = 30 Hours. Laboratory or Field learning/ Tralning

7 | Total Marks

Max. Marks: 50 | Min. Passing marks: 20

PART —B: Content of the Course

Total No. of learning-Training/ Performance Periods: 30 Periods (30 Hours)

Text Books Recommended:

. of
Module Topics (Course contents) - II:::-iod
Lab/ Field | 1. Good Laboratory Practices and Bio-safety in Microbiology.
Training/ 2. To study the principle and applications. of autoclave, incubator, BOD incubator, hot air
Experiment oven, laminar air flow, light microscope. :
contents of | -3. Preparation of culture media (liquid & solid), sterilization and assessment of sterility
-Course 4. Isolation of microorganjsms from environment by pour plate, streak plate'and spread plate
- technique. ' 30
5. Observation of microorganisms - cyanobacteria, protozoa, fungi, yeasts and algae from
natural habitats,

6. Observation of bacteria by Gram staining technique, ;

7. Study of common fungj, algae and protozoan using temporary / permanent mounts.
PART - C: Learning Resources
Text Books, Reference Books and Others

1. Experiments in microbiology,

. | Online Resources:

plént pathology and biotechnology: K R Aneja
2. Practical microbiology: R C Dubey and D K Maheshwari. - )

htms://www;youtube.com/watch?v=IInch1uEXs
httns:l/www.youtube.com/watch?v=CbMG rOwliV2w

PART — D: - Assessment and Evaluation

Contjnuo'us Internal

Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks

-| Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks

Assessment (CI1A):
(By Course Teacher) | Total Marks:

Internal Test/ Quiz ~ (2): 10& 10 | Better Marks out of the two Test/ Quiz
Assignment/ Seminar + Attendance: 05

1= | + obtained marks in Assignment shall be

considered against 15 Marks
End Semester Exam Laboratory/ Field Skill Performance: On spot Assessment’ Managed by
(ESE); A, Performed the Task based on lab. work — 20 Marks course tcathcr as
; B. Spotting based on tools & technology (written) - 10 Marks per lab, status
C. Viva-voce (based on principle/ technology) — 05 Marks ’
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TART-A:

FOUR YEAR UNDERGRADUATE PROGRAM (2024 —28)
DEPARTMENT OF MICROBIOLOGY
COURSE, CURRICULUM

Introduction

i;;;ixl“nlnlz Machelor In Life Sclenco
ACorxtifiente/Diplomn/Dogrec/tlonors)

Semoster - 11

Session: 2024-25

MBSC-02T

Course Codeo

__(‘.‘(’url;wn.'l‘lllq | tmetorlology, Virology and Protozoology

(‘.‘OIIVI‘N(‘\“;]IS’D(\ DsC

I‘ui«ﬁ'uquIslln‘(l[_éll_)"l

As por program

Conrso Lonrning
Ontcomes (CLO) »
>

recall the ullenstructure of bacteria

significances for saciety
» illustrnte the essentinl and current knowledge

»
>

characteristios

protozoan and other microbes

At tha end of this course, the students will be able to —

relate ecalogical distribution of microorganism and thoir

Idontify virus, pratozon and archacbacteria with their special

autline the beneficinl & harmful behavior of viruses, bacteria,

of bacteria

6

Credit Valuo

03 Credits I Credit= 15 Hours - Learning & Obscrvation

Total Marks Max. Marks: 100 |

Minimum Passing marks: 40

"
PART

—=DB:  Content of the Course

Total N

0. of Tenching-Lenrning Periods (01 Ir, per period) - 45 Periods (45 Hours)

UNIT

TOPIC (Course Contents)

No. of
Period

Morphology snd Ultra structure of Bacteria: Cell size, shape and arrangements.
Composition, structure nnd function of cell membrane, cell wall of gram-positive,
gram-negative bacterin, capsule, flagélla, pili; ribosomes, inclusions, nucleoid,
plasmids. Structure and stages of spore formation.

12

11

Gram negative, positive bacterin & Archacbacteria: Gram negative and
positive bacteria; characteristics and examples - Gram negative (non-
proteabacleria—Delnococcus, Spirachetes. Alpha proteobacteria, Rhizobium,
Agrobacterium, Gamma proteo-hacterin— Escherichia, Pseudomonas). Gram
positive low G+C; Bycillus, Clostridium, Staphylococcus. High G+C:
Streptomyces, Frankia. General characteristics, Ecological significance and
cconomic importance of Archaca: Methanogens, thermophiles (Thermacoccus,
pyrococcus, thermoplasma) and halophiles (halobacteria and halococeus).

11

nx

Morphology, ultrastructure, Classification & multiplication of viruses:
General introduction, morphology and ultra- structure of viruses, capsid,
envelopes. Types of Viral genome. Viral related forms -virions, viroids, virusoids,
and prions. Classification of viruses. Salient features and life cycle of viruses:

Bacteriophages (T4 & Lambda), Plant (TMV & CMV), Animal (Adenovirus &
Pox virus).

11

v

Introduction to protozoa; Occurrence and classification of protozoa. Structure,
reproduction, life cycle and discases caused by important protozoans - Entamoeba,
Glardia, Leishmania, Trypanosoma and Plasmodium

safs
¢l

NN

Key Words I

Bacterin, Archacen, Virus, Bacteriophage, Prions, Protozoan
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Part — C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended:
1.

2. AText Book of Microbiology; Dubey & Maheshwarl.
3. A Text Book of Microbiology; R. P. Singh.
4. Fundamentals of Microbiology and Immunology, Ajit Kr, Banctjec and Nirmalya Banerji, Central
publication.
5. Parasitology; H.S. Singh and P. Rastogi, First Edition, Rastogi Publications.
Rcference Books:
6. Prescott’s Microbiology. Wiley J M, Sherwood L M and Woolverton CJ.
7. Microbiology. Pelczar M J, Chan E C S and Krieg N R.
8. General Microbiology. Stanier R Y, Ingraham J L, Wheelis M L, and Painter P R.
S. Mlcroblology An Introduction. Tortora G J, Funke B R and Case C L.

General Microbiology; Vol 1 & 11, Powar C.B. and Daginawala H. I., Himalay Pub. House Bombay.

Onlinc Resources — e-Resources/ e-Books and e- learning portals

https://Awvww.nebi.nlm.nih.gov/books/NBK8477 /

https://wwvww.britannica.com/science/archaca
https:/Avivwv.ncbi.nlm.nih.gov/pmc/articles/PMC7150055/
hl(_ns:llnios.nc.in/media/documents/(lmlt/Micmbio]og/Lesson-Slgdl'
htgg://c::com'sesonline.iasri.res.in/Courscs/Aﬂl ricultural%20Microbiology/

Part- D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:
Maximum Marks: 100 Marks .
Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks
Continuous Internal | Internal Test/ Quiz — (2): 20+20 Better marks out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminar — 10 + obtained marks in Assignment shall
(By Course Teacher) Total Marks — 30 be considered against 30 Marks
End Semester Two Section—A & B 7 ’
Exam (ESE): Section A: Q1. Objective 10 X 1 =10 Mark; Q2. Short answer type — 5X4= 20
. Marks
Section B: Descriptive answer type qgts., 1 out of 2 from each unit— 4X10 =40,
Marks s ﬁ\
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
; DEPARTMENT OX MICROBIOLOGY

A COURSIE CURRICULUM
[PART - A: Introduction '
- [Propraum: Bachelor in Life Science » ' . K
!Cgcrﬂﬁcnlc/Dimomnll)egree/ﬁonors) Semester - 11 Session: 2024-25
1 | Course Code MBSC-02 P
2 | Coursc Title Lab. Course — MBSC-02
3 | Course Type Laboratory Coursc
4 | Prerequisite (If Any) As per program
5 Course Learning At the end of this course, the students will be able to —
. Outcomes (CLO) » culture microorganisms and get the knowledge about their
g morphological features
> illustrate different staining procedurcs
. > identify bacterin and protozoa from different samples
> get practice of identification of colonics on different culture media
6 Credit Value 1 Credit | Credit =30 Hours. Laboratary or Field learning/ Training
7 | Total Marks S " Max. Marks: S0 I Min. Passing marks: 20

PART — B: Content of the Course ‘
Total No. of learning-Training/ Performance Periods: 30 Periods (30 ours)

_Module Topics (Course contents) I;Tg;i(:,t;]
Lab./Field |.1. Isolation and characterization of bacteria by colony characteristics.
- | Training/ | 2. Growth on simple media —Nutrient agar and Nutrient broth
= |"Experiment| 3. Growth on complex media — Blood agar, Chocolate agar, Maconkey’s, and EMB agar.
contents of | 4. Differential Staining Techniques: Gram staining and acid-fast staining . 30
_ | Course. 5. Special Staining Techniques: Negative staining and Endospore staining '
6. Study of cytopathic effects of viruses using photographs.
. 7. Observation of protozoa from different samples.
Key Words| Isolation, Identification, Staining Techniques, Cytopathic effects, Protozoa

PART — C: Learning Resources

Text Books, Reference Books and Others

. Text Books Recommended: .o . i :

1. Laboratory Manual of Microbiology and B'i'otéclmology: AngjaK. R

2. Practical Microbiology: R. C. Dubey.and D. K. Maheshwari.

3. Laboratory Manual in Microbiology: P. Gunasekaran.

Onlinc Resources: ’ t .o

i . https:l/books.google.co.inlboolcs?id.=Wh90TbjcstC&printsec= age&q&i=false
PART —D: Assessment and Evaluation

~|Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
- |Continuous Internal Assessmient (CIA): 15 Marks
nd Semester Exam (ESE):. 35 Marks !
Continuous Internal |Internal Test/ Quiz — (2): 10 & 10 |Better Marks out of the two Test/ Quiz
% Assessment, (CIA): Assignment/ Seminar + Attendance: 05 . 4 gbtained marks in Assignment shall be
(By Course Teacher) |Total Marks— 15 | considered against 15 Marks .,
- End Semester Laboratory/ Field Skill Performance: On spot Assessment Mannged'by?p .
Exam (ESE): A. Performed.the Task based on lab. work — 20 Marks course téacher as
B. Spotting based on toals & technology (written) — 10 Marks per jablstatus -
C. Viva-voce (based on principle/ technology) —, 05 Marks SQyg STinar
Va, 24 4
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FOUR
YESSPUNDERGRADUATE PROGRAM (2024 — —28)
ARTMENT OF MICROBIOLOGY

COURSE CURRICULUM
PART — A:; Introduction
Program: Bachelor in Life Science

(Certifi catelDlploma/chree/Honors) Semester - I Session: 2024-25

1 Course Code " | MBGE- 01T .

2 Course Titl

3 - itle Introductory Microbiolégy and Microbial techniques
ourse Type Generic Elective (GE)

4 Prerequisite (If Any) As per Program .

5

Co i -
urse Learning Outcom_es At the end of this course, the students will be able to —

1 (CLO) > relate the development and scope of Microbiology
' ; > illustrate the contributions made by prominent

scientists including Indian Vedic Know]edge on
microbiology

> demonstrate the nomenclature and characteristics of
different types of microorganisms -

> identify the basic techniques in microbiology

> explain the methods of microbial control

03 Credifs | Credit=15Hours - Learning & Observation

6 _ Credit Value

7 | Total Marks ' “Max. Marks: 100 +] Minimum Passing marks: 40
- |PART —B: Content of the Course )
Total No., of Teachmg-Learnmg Periods (01 Hr per pel lOd) 45 Periods (45 Hours)

= ‘N L f
Umt ' Topics (Course contents) , Pe(;'i(? d

Hlstory and scope of microbiology — Hlstory, development and Scope- of
I Microbiology, Contributions of Anton von Leeuwenhoek, Louis Pasteur, Robert 12
Koch, Alexander Fleming - and Edward Jenner, The Forgotten Past of
Microbiology in Indian Vedic Knowledge. i
Nomenclature and General features of mlcroorgamsms - Bmoxmal :
i nomenclature, principles of microbial . classification, Ma_]or groups of 11
microorganisms; General features and structure of bacteria, virus, fungi, algae '
‘and protozoa.

Microbial culture and. staining techniques — Pure .culture techmiques:
101 - | streaking, serial dilution and plating; types of culture' media, cultivation of fimgi 11
and algae. Principle, procedure and applications of Sunple staining, negative '
staining; Differential staining- Grani’s staining; acid fast staining. - ) |
Microbial control — Sterilization: Physical Agents - Heat: Boiling,
Tyndallization, Steam under pressure (Autoclave), incineration, hot air Oven.

v Radiations: Ionizing and non-lomzmg radiations. Filtration, Chemical agents =fn-n 11
types, Disinfection, Antiseptic, Germicide, Sanitizer, Principle and application of o
- - Laminar airflow. _ STl TPy it o
Key Words History and scope, Nomenclature, Pure culture technique, Mlcroblalcoifi/\}:z) &
Name and Signature of Convener and Members of CBoS . Z&
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1(part— C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:

1. Microbiology: P. D. Sharma, Rastogi Publications.

2. Atextbook of Microbiology: R. C. Dubey and Maheshwari, § Chand publications.
i General Microbiology, Vol. II, C. B. Powar and Daginawala .

Fundamentals of Mlcroblo]ogy and Immunology, Ajit Kr. BanerJee and Numalya Banerji, Central
. publication. _ .

Reference Books:

Ls Mlcrobxology Pelczar, MJ Chan ECS and Krieg NR, McGraw-Hill.
i 2. Microbiology: 5th Edition Prescot, M.J., Harley, J.P. and Klein, D.A. WCB Mec Graw Hill, New York.
N 3. Microbiology: An Introduction: Pearson Educatxon Tortora, G.J., Funke, B.R. and Case, C.L.,
Singapore. :
4. Fundamentals of Microbiology: VI. Edmon Alcomo, LE., Jones and Bartlett Publishers. Sudbury.
Massachusetts, (2001).
Online Resources — e-Resources/ e-Books and e- learnmg portals . ‘ , .
o https://www.jsscacs.edu.in/sites/default/fi les/DeQ'u'tment%20F|les/Hlstorv%ZOof%ZOMicroblO]OE"ﬁl—f
https:/Avww.britannica.com/science/microbiology
https://www.nicbi.nlm.nili.gov/pme/ar ticles/PMC7810802/
https://www. slldeshare.net/HannathaReddyA/methods-for—nsolatlon-of-pure-culture »
https://microbenotes-com. webpkgcache com/doc/-/s/mlcrobenotes com/stenhzatwn—physxcal-and- ,
chemical-methods/

Part D: Assessment and Evaluatlon

4

Suggested Contmuous Evaluatlon;Methods-

Maximum Marks: ' o 100 Marks
=| Continuous Internal ASses”smé‘nt .(CIA): 30 Marks
End Semester Exam (ESE): 70 Marks R 7 ,

- .| Continuous Internal Internal Test/ quz (2): 20420 Better marks out of the two Test/ Quiz
Assessment (CIA): | Assignment/ Seminar= - 10 + obtained marks in Assignment shall be
By Course Teacher) Total Matks - 30 | considered against 30 Marks
End Semester Two Section—A & B -

Exam (ESE): Section A: Q1. Objective 10 X 1 =10 Mark; Q2. Short answer type — §X4=20 Marks
' . Section B: Descriptive answer type qts., 1 out of 2 from each unit— 4X10 .40 Marks

Name and. Sngnature of Convener and Members of CBoS
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FOUR YE}I;R UNDERGRADUATE PROGRAM (2024 - 28)
EPARTMENT OF MICROBIOLOGY

; COURSE CURRICULUM
WRT - A Introduction
y Progra!m: Bachelor in Life Science
(Certlﬁcate/Diploma/Degree/HonOrs) _ Semester I SCSSiOIl: 2024"
1 Course Code MBGE- 01 P =
§ gourse Title Lab. Course - MBGE- 01
. ourse T}"pe Laboratory Course
Prerequisite (If Any) As per Program
S gourse Learning At the end of this course, the students will be'able to —
utcomes (CLO) » define the basic laboratory practices and safety measures in
- microbiology laboratory
. » explain the principle, working and applications of laboratory
Instruments
> select the proper-culturé media for microbial growth
> identify different microorganisms in the laboratory .
6 Credit Value 1 Credit | Credit =30 Hours. Laboratory or Field learning/ Training
7 Total Marl : ¥ Min. Passing
] AYHS Max. Marks: 50 marks: 20

PART - B Content of the Course ‘
Total No. of learning-Training/ Performance Periods: 30 Perlods (30 Hours)

) : . No. of
Module : Topics (Course contents) Period
Lab./ Field | 1. Good Laboratory Practices and Bio-safety in Mlcroblology
Training/ 2. To study the principle and appllcatlons of autoclave, incubator, BOD incubator,
Experiment Kot air oven, laminar air flow, light microscope:-
contents of | 3. Preparation of culture media (liquid & solid), sterilization and assessment of
Course sterility . 30
& 4, Isolation of mlcroorgamsms from env:ronme_nt by pour plate, streak plate and
- spread plate teclinique.
5. Observation of mlcroorgamsms-ﬁmgl yeasts and algae from natural habitats,
6. Observation of bacteria by Gram staining technique:

PART — C- Learning Resources
Text Books, Reference Books and Others:
Text Books Recommended:

1. Experiments in microbiology, plant pathology and biotechnology; K R Aneja
2. Practical microbiology: R C Dubey and D K Maheshwari.
Online Resources:
s hitps://www.youtube. com/watch?v=IIndcMyuEXs
s hitps://www.youtube.com/watch?v=CbMGrIwl'V2w

‘PART — D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks )
Continuous Internal | Internal Test/ Quiz— (2): 10 & 10 ° | Better Marks out of the two Test/ Quiz
_ Assessment (CIA): Assignment/ Seminar + Attendance: 05 + obtained marks in A ip ' t % 1
(By Course Teacher) | Total Marks: ' 15 | be considered against lsglMarlf;1 s

End Semester Exam | Laboratory/ Field Skill Performance: On spot Assessment

(ESE): - A. Performed the Task based on lab. work — 20 Marks

B. Spotting based o tools & technology (written) - 10 Marks

C. Viva-voce (based on principle/ technology) — 05 Marks R )/o\
(ry
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FOUR YE{}R UNDERGRADUATE PROGRAM (2024 —-28)
EPAIé'I(’)MENT OF MICROBIOLOGY
URSE CURRIC
PART—A: Introduction —

Program: Bachelor in Life Science .
(Certificate/Diploma/Degree/Honors) Semester - I Session: 2024-25

Course Code MBGE-02 T
Course Title

= Bacteriology, Virology and Protozoology
ourse Type Generic Elective (GE)
Prerequisite (If Any) As per Program

Course Learning At the end of this course, the students will be able to—
Outcomes (CLO)

TAFSEAL M

> recall the ultrastructure of bacteria .

> relate ecological distribution of microorganism and their
significances for society )

> illustrate the essential and current knowledge of bacteria

> identify virus, protozoa and archaebacteria with their special

>

characteristics )
outline the beneficial & harmful behavior of viruses, bacteria,

protozoan and other microbes
6 | Credit Value 03 Credits | Credit=15 Honrs - Learning & Observation

7 | Total Marks Max. Marks: 100 | Minimum Passing marks: 40

PART —B: Content of the Course )
Total No. of Teaching-Learning Periods (01 Hr. per period) -45 Periods (45 Hours)

UNIT TOPIC (éourse Conter;ts) geor‘igg

Morphology and Ultra structure of Bacteria: Cell size, shape and arrangements.
Composition, structure and function of cell membrane, cell wall of gram-positive, 12
gram-negative bacteria, capsule, flagelia, pili, ribosomes, inclusions, endospore,
plasmids. -
Eubacteria & Archaebacteria: Gram negative- Characteristics of non-
proteobacteria—Deinococcus; Spirochetes. Alpha proteobacteria- Rhizobium, e
Agrobacterium. Gamma proteo-bacteria- Escherichia, Pseudomonas. Gram
T positive- Characteristics oflow G+C; Bacillus, Clostridium, Staphylocaccus, High 11
G+C: Streptomyces, Frankia.@eneral characteristics.)- .
Ecological significance and economic importance of Archaea: Methanogens,
| thermophiles (Thermococcus, Pyrococcus) and halophiles (halobacteria and
halococcus). . . o ’
Morphology, ultrastructure of viruses: General introduction, morphiology and -
ultra- structure of viruses, capsid, envelopes. Types of Viral genome. Viral related
L forms -virions, viroids, virusoids, and prions. Salient features and life cycle of
viruses: Bacteriophages (T4), Plant Virus (TMV), Animal Virus (Pox virus).

Introduction to protozoa; Occurrence and classification of protozoa. Structure, |~71217;
IV | reproduction, life cycle and diseases caused by important protozoans - Entamoeba, - |....
Leishmania, Trypanosoma and Plasmodium

Key Words I Bacteria, Archaea, Virus, Bacteriophage, Prions, Protozoan
Name and Signature of Convener and Members of CBoS -
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J [E/E C: Learning Resources

Text Books, Reference Books and Othery
Text Books Recommendeds

1. General Microbiology; Vol 1 & 11, Powar C.B. and Daginawala H. 1., Himalay Pub. House, Bombay.

2. AText Book of Microbiology; Dubey & Maheshwari.

3. ATextBook of Microbiology; R. P, Singh, : tral

4. TFundamentals of Microbiology and Immunology, Ajit Kr. Banetjec and Nirmalya Banerjl, Centr
publication,

5.

Parasitology; H.S. Singh and P. Rastogi, First Edition, Rastogi Publications.
" | Reference Books:
6. Drescott’s Microbiology. Wiley J.M, Sherwood L M and Woolverton C J.
7. Microbiology. Pelczar M J, Chan E C S and Krieg N R. ——
8. Gencral Microbiology. Stanier R Y, Ingraham J L, Wheelis M L, and Painter P K.
9. Microbiology: An Introduction. Tortora G J, Funke B R and Case C L.

Online Resources — e-Resources/ ¢-Books and c- learning portals
*

hllns:l/www.ncbi.nlm.nih.gov[!gooks/NBK8477 /

i i i ~chaca
ht(ps:/Iwww.bnt.'mnlcn.cum/scnencelm‘c
httgs://wmv.ncbi.nlm.nih.gov/nmdnrhcles/.I’MC.’lllSOOISIfisson-Sl 5
htt )s://nios.ac.in/mcdia/documents/dmlt/M:cl:obmo 1%420Microbiolozy/
hitp://ecoursesonline.insri.res.in/Courses/Agriculturnl % .
Part- D: Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 I\Nfi“:'.::’; J
Continuous Internal Assessment (CIA): 30 Ma - o
- | End Semester Exam (ESE): .70 Mar : 20420 Better marks out of the tw.0 1l be
i Internal Test / Quiz — (2): 2 ks in Assignment sha
Continuous Internal o iy 10 + obtained mar i Asgigrn
S i in
-~ |Assessment (CIA): - :talgIMunarks B 30 considered aga
Course Teacher) - ' ST —
Ed Somcsior | TvoSction ~A &8 i — 10 Mark; Q2. Short answer type — 5X4
b Exam (ESE): Section A: Q1. Objective 10 X1 = 3

unit —4X10 = 4f-Yarkse
Section B: Descriptive answer type qts., 1 out of 2 from each 1 od NAndl

21a/V Raigarh (
Name and Signature of Convener and Members of CBoS ‘
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF MICROBIOLOGY
COURSE CURRICULUM

[PART — A: Introduction
_[program: Bachelor in Life Science
- |_(Certificate/Diploma/Degree/Honors) Semester - 11 Session: 2024-25
1 | Course Code .MBGE-02 P
; Coursc Title Lab. Course - MBGE-02
: Course Type Laboratory Course = =
4 | Prerequisite (If Any) As per Program
5 | Course Learning Qutcomes At the end of this course, the students will be able to— :
(CLO) | > culture microorganisms and get the knowledge about their
morphological features '
> illustrate different staining procedures :
> jidentify bacteria and protozoa from different samp les ul
> get practice of identification of colonies on different culture
, media : : ; i
6 | Credit Value L Credit| Credit=30Hours. Laboratory or Field lear ning/ Trainitg
7 | Total Marks Max, Marks: 50 | Min. Passing marks: 20

PART — B: Content of the Course

30 Periods (30 Hours)

Total No. of learning-Training/ Performance Periods: W
Module |- _ " Topics (Course contents) ' Period
Lab./Field |1. Isolationand characterization of bacteria by colony characteristics. ‘
Training/ |2. Growth on simple media —Nutrient agar and Nutrient broth. _ -
Experiment|3. Growth on complex media— Blood agary Chocolate agar, MﬂbOﬁlfe}"S» and EMB agar. 30
contents of |4. Differential Staining Technigues: Gram staining and acid-fast staining _ ’
Course. 5. Special Staini11g,’.lfcchﬁiqliés:"N_'égati.v‘é staining:and Endospore staining -
6. Study of cytopathic effects of viruses using photographs.
7. Observation of protozoa from different samplés. _ s
Key Words | Isolation, Tdentification, Staining Techniques, Cytopathic éffects, Protozoa.
PART — C: Learning Resources :
Text Books, Reference Books and Others .
Text Books Recommeénded: s
1, Laboratory Manua],.ofl\di(‘:robid]d y and Biotechnology: Aneja K. R
2. Practical Microbiology: R..C. Dubey and D. K. Maheshwari. -
3, Laboratory Manual it Microbiology: P. Gunasekaran.
Online Resources: il o
. ‘littps://b'o‘é'k’s.google.co.in/books?id=Wh90Tbicst.C&printsec= age&g&f=false .
PART— D: Assessment and Evaluation ) -
[Suggested Continuous Evaluation Methods:
Maximum Marks: " 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks e
Continuous Internal Internal Test/ Quiz.— (2): 10 & 10 [Better Marks out of the two Test/ Quiz
Assessment (CIA) | Assignment/ Semipar +Attendance: 05 | - 4 obtained marks in Assignment sh‘all
(By Course Teacher) |Total Marks: o 15 be considered against 15 Marks
End Semester  |[Laboratory/ Field Skill Performance: On spot Assessment Managed by
Exam (ESE): " | A. Performed the Task based on lab. work— 20 Marks | course teAcher as
B. Spotting based on tools & technology (written) — 10 Marks | per- lab; stxtus e
C. Viva-voce (based on principle/ technology) — 05 Marks |~ ) \/\u oAt B
e Vo | )

Name and Signature of Convener and Members of CBoS
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» Shzahcczd Nandkumar Patel
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¥ FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)

y DEPARTMENT OF MICROBIOLOGY
: COURSE CURRICULUM
-| PART —A: Introduction
_| Program: Bachelor in Life Science Semester - II/ IV/V/VI Session: 2024-2?#——4
(Certificate/Diploma/Degree) ‘
1 | Course Code MBSEC-01
|2 | Course Title Mushroom Cultivation —]
3 | Course Type Skill Enhancement Course (SEC)
.| 4 |Prerequisite (If Any) As per Program - ]
) 5 | Course Learning At the end of this course, the students will be able to —
Qutcomes (6L » explain nutritional and medicinal values of mushroom-

P

> relate the types of mushrooms and their spawn grcparatxon

» examine the methods of cultivation and economic aspects

> attain expertise using different A gro-residues for cultivation of
mushrooms SR ‘

$ observe post-harvest management of mushrooms

6 | Credit Value 02 Credits | Credit=15HTrs. Theoretical Learn{ng and »

(1C+1C) |=30Hrs. Laboratory or field learning/ Training

Minimum Passing marks: 20-

7 | Total Marks — | Max. Marks: 50

PART -B: Content of the Course \
. » Total No. of Teaching-Learning Periods: oo ‘

- Theory — 15 Periods (15 Hrs.) and Lib. or Field Learning / Training 30 Periods (30 Hourl'é) -
. N B . ' ] Dl 0
Module Topics (Course Contents) : , Period
[assification and. identification of-edible and
medicinal value of mushroom, Scope of
mushroom cultivation, Taxonomic position and Life cycle of mushroom. Types
of mushrooms; Button mushroom (Agaricus biporus), ‘Milky mushroom
(Calocybe indica), Oyster mushroom (Pleurotus’ sajor kaju) and. paddy--straw

Introduction and Life cycle: Cl
nonedible mushrooms: Nutritional and

. Theory mushroom (Volvariella volvacea). (Observation), , i
R . XY * | Principles and Requisites; Steriljzation and disinfection of substrates, growth 15
Contents . . G e R ) .
- medium, isolation, - gpawn production and maintenance.
.~ | (Observation) T '

Techniques of Cultivation: Structure and construction of low-cost mushroom
huts, layout of Traditional and Green house method. Maintenance of proper
condition in mushroom huts, Composting, bed and. polythene bag preparation,
| Spawning-casing-cropping. (Observation).
1.Preparation of laboratory Glassware (Chemical ‘washing, cleaning and drying).
2 Basic information about autoclave, hot air oven, laminar air flow

3 Sterilization and sanitation of mushroom house; instruments etc.

Lab./Field | 4.Identification of edible and poisonous mushroomis. 30
Training | 5.Preparation of Mother Culture. Spawn- media preparation, Inoculation, and
y Contents | incubation. ' ~ : ’

6.Preparation of different types of bed for cultivation. | Chairman
7.Cult1vat19n of Mushroom using compost/ paddy straw/agricultural WaStEs.......- o+ e
- .| 10.Harvesting and post-harvest management of crops. (Observation '&é\P‘r'ziéﬁéé)"/ rPpH
ey Words Mushroom, Spawning, Compost, Harvesting 7alaya, nailsed ™ =g
sk Name and Signature of Convener and Members of CBoS i /(3)‘—"
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Part — C: Learning Resources

“

)

Text Books, Reference Books and Others

[ Text Books Recommended:

.| Ltd., New Delhi.

2. Tewarl, S. C., Pankaj Kapoor, (1988). Mushroom Cultivation.
3. Biotechnology, V. Kumaresan.
Reference Books:

1. Nita Bhal. (2000). Hand book on Mushrooms. 2nded. Vol. I and I1. Oxford and IBH Publishing

1. Stamets, Paul, and J.S. Chilton. 1983. The Mushroom Cultivator. Agarikon Press, Olympia, WA. 415 p-

Co. Pvt.

Mittal Publication, New Delhi.

Ounline Resources — c-Resources/ e-Books and e- learning portals

duction (revised)(618)/Lesson-

. https://ﬂi'os.ac.in/media/d()cuments]vocafionai/mushroom pro

- 0L.pdf

> . httns‘:’//aszrir)ortal.cg’.nic'.in/ho’_'r‘t'ic:ulfure/BDFf/I)owAn_quld/lV[‘ushroom%201"'0ieCt P a'.'t'%zm'ngj

= e http:/nhb.gov.in/pdf/Cultivation.pdf o ]
- —

PART: D. ASSESSMENT AND EVALUATION

Suggested Continuous Evaluation ,M.e'thod,s':‘f

Maximum Marks: : 50 Marks
Continuous Internal Assessment (CIA): 15 Marks >
End Semester Exam (ESE): 35 Marks :
Continuous Internal Internal Test/ Quiz— (2): 10&10 | Better Marks-out of the two Test/ Quiz
Assessment (CIA): . Assignmeiit/ Seminar + Aftendance: 05 " | 4 obtained-marks in Assignment shall
( yrclourse Teachgr) Total Marks: 15 be considered against 15 M arks
| End Semester Laboratory/ Field Skill Performance: O spot Assessment Managed by
- | Exam (ESE): A. Performed the Task based on lab. work — 20 Marks | Coordinator as per
; ‘B. ‘Spotting based on tools & technology (written) - 10 Marks i SRillﬁl ’ :
- C. Viva-voce (basédonprincfpk/ techmology)— 05 Marks ing
Name and Signature of Convener-and Mecmbers of CBoS
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FOUR YEAR UNDE,
PROGRAM: B

RGRADUATD PROGRAM
ACHELOR OY SCIENCE (2024-28)

DISCIPLENK;; MICROBIOLOGY

(NEP 2020)

& Sesslon: 2024-25
_ DSC- 01 to 08 DSE- 01 to 12 DGE- 01 to 02
' Intvoductory , . Introductory
MBSC- 01'T Mieroblology and MDBSE- 01 T. Microblal Enzyma MBGE-01T | Microbiology and
Microbial Techniques Technology Microbial Techniques
MBSC- 01 p Lab Course MBSE- 01 p Lab Course MBGE- 01 P Lab Course
Bacterlology, Virolo eriol Virol
MBSC- 02 T &% (] ; (o ; Bacterlology, Virology
and Protozoology MBSE-02 T lndus'lrml Microbiology | MBGE- 02 and Protozoblogy
“+| MBSC-02 P Lab Course MBSE- 02 P Lab Course MBGE- 02 P Lab Course
i \“‘. MmBsc-o3 | Ccll onlogy and MBSE- 03 T Food and Dairy
v Biochemistry : Microbiology
MBSC- 03 P Lab Course MDBSE- 03 P Lab Course
: . Bioinstrumentation Microbial
(eMIBSC- 04 T T,
and Biostatistics MESE- 04T Biotcchnology
MBSC- 04 P Lab Course MBSE- 04 Lab Course
. Microbial Physiology "
MBSC- 05T Hi i i
' and Metabolism MBSE- 05T | Medical Microbiology
MBSC- 05 P Lab Course MBSE- 05 P Lab Course SEC
Molecular Biology and Mycology and Plant Mushroom
MBSC-06 T o 0
b Microbial Genetics MBS 06 N Pathology MBSEC-01 Cultivation
MBSC-06P Lab Caurse MBSE- 06 P Lab Course
i ' Agriculture and.
MBSC- 07T I 0 )
! mmunology ABS -7 T Veterinary Microbiology
MBSC- 07 P Lab Course MBSE- 07 ¥ Lab Course VAC
Environmental '
( < i i
' MBSC-08T | Microbiology and | MBSE- 08T SSEmEHen MBVAC-01 | Microbesand
. . _ Technology Human Health
2, Microbial Ecology .
MESC- 08 P Lab Course MBSE- 08 P ‘ Liab. Coutse
% MBSE- 09T | Clinical Microbiology
MBSE- 09 P Lab Course
, Pharmacettical
MUSE=20:% Microbiology
MBSFEF-10 P Lab Course
" .| Metagenomics, Basic
; MBSE-11T Computer and
Bioinformatics
v MBSE- 11 P Lab Course / (,Y"\/
‘ Biosafety and r
| MBSE-12T | [Inteliectual Property ~ Cha ma&wyl
« Rights JL'{UIG“ ........ <
MBSE- 12 P Lab Coufse i '\'_“”“"“”ar Pa

Wk

s \°
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF MICROBIOLOGY

COURSE CURRICULUM
PART - A: Introduction
Program: Bachelor in Life Science \
(Dlploma/Degree/Honors) Semester - TI1 Session: 2024-25
1 Course Code MBSC-03 T
2 Course Title Cell Biology and Biochemistry
3 Course Type DSC
4 Prerequisite (If Any) As per program
5 | Course Learning At the end of this course, the student-will able to —
Outcomes (CLO) > illulslrate the structural organization of eukaryotic and prokaryotic
cells
> interpret cell division
»> classify the biomolecules and compare their characteristics
» relate structure and functions of nucleic acids
3 > _interpret the mechanisim of enzyme action
6 Credit Value 03 Credits Credit = 15 Hours - Learning & Observation
7 Total Marks Max. Marks: 100 Minimum Passing marks: 40

PART —B: Content of the Course
Total No. of Teaching-Learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

Unit Topics (Course contents) No. of
Period
History of Cell Biology: Contribution of Indian Cell biologists and Biochemists: Ramakrishnan
Nagaraj, Joyoti Basu, Veena Krishnaji Parnaik. Cell Structure:
L Prokaryotic and Eukaryotic cell, cellular organelles; Plasma membrane, Mitochondria, Golgi 12
body, Nucleus, Ribosome, Lysosome, Endoplasmic reticulum. Cell division. \
Carbohydrate: Structure, properties & classification of carbohydrates; Monosaccharides,
I Disaccharides and Polysaccharides. i

Proteins: Structure, properties & classification of amino acids. Structure & Classification of
Protein- Primary, secondary; salient of a helix, B sheet, tertiary and quaternary,

Lipid: Structure, properties and classification of lipids.
mr | Nucleic acids: Structure of purine and pyrimidine bases, nucleoside and nucleotjde; DNA 11
structure and types: A, B, Z form; RNA - Structure, types and functions.

Enzymes: Classification of enzymes, mechanisms of enzyme action; Lock and key hypothesis,
Iv | induced fit hypothesis. Active site and activation energy, coenzyme, [soenzyme, metal cofactors.; 11
Allosteric enzymes. Enzyme inhibition; competitive, noncompetitive, uncompetitive.

Key Words | Cell structure, Carbohydrates, Protein, Lipids, Enzymes; DNA, RNA [- /
Name and Signature of Convener and Members of CBoS w
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‘Part— C: Learning Resources

Text Books, Reference Books and Others

| Text Books Recommended;

1. Cell and molecular biology; P. K. Gupta.
| 2. Cell biology; C B Pawar

' 3. Biochemistry; U Satyanarayan and U Chakrapani :

4. Fundamentals of Biochemistry; I L. Jain, Sanjay Jain and Nitin Jain
‘Reference Books:

1. Lehninger’s principles of Biochemistry; M.M. Cox, D. L. Nelson and W H Freeman,
2. QuickRevicw Biochemistry; Arun Kumar Singhal, AITBS Pub. India
Online Resources — e-Resour

ces/ e-Books and e- learning portals

hi s:llw}vw.l(haxlacadem .0 Vliscience/biolo [structure-of-a-cell
htt, s:l{xn{cfpbénotes—éom.Web kegcache.com/doc/-/s/microbenotes.com/carhohydrates-classification-
| structure-functions/ ¥

v

h&b@iil/xﬁi‘cl'oben'otes.comlcarbqbvdra'tes-strdcturé-m-oner'tim-classiﬁ‘c‘ation-an(l-f unctions/
[

}1ttp’s}'l[wv.onlinnebi’ologvnﬁtés.c'omlclassiﬁéa(ion-of-nrotein
“-function/

-on-the-basis-of-structire-composition-and-
Part-D: Assessment and Evaluation e

Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks

_ Continnous Internal Assessment (CIA): 30 Marks'

‘End Semester Exam (ESE): 70 Marks

I'Contintious Internal | Internal Test/ Quiz~(2): 20420
Assessment (CIA): | Assignment/ Seminar — Al

(By Course Teacher) Total Marks ~ ) , 30

End Semester

Exam (ESE):

: Better marks out of the two Test/ Quiz
1 * obtained marks in Assigg'iment shall be
| considered against 30 Marks

Two Section —A &"‘B‘

Section A:-Q1. Objective 10 X 1= 10 Mark; Q2. Short answer type— 5X4=20 Marks
Section B: Descriptive answeér type qts., 1 out of 2 from each unit —4X10 =40 Marks
: Name and Signature of C(;nv::nei' and Members of CBaS -
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF MICROBIOLOGY
. COURSE CURRICULUM
PART - A: Introduction ‘
ngram Bachelorin Life Scienco
= (Diploma/Degree/Honors) Semester IIT Scssion: 2024-25
1 | Course Code MBSC - 03 P
2 thurse Title Lab. Course — MBSC-03
3 | Course '!}.tpe Laboratory Course
i Prergqumte (If Any) As per prosram
S %Ilzg)e Learning Outcomes | At the cnd of this course, students will be able to —

> identify the various stages of cell division
> quantify the catbohydrates and protein in any samplo
> determine the Vmax and Km value of cnzymes
> _analyse the effect of environmental factors on enzyme activity.
6 | Credit Value "

7 1 Credit | Credit =30 Hours, Laboratory or Field learning/ Training
7__| Total Marks Max. Marks: 50 |
PART — B: Content of the Course

Min. Passing marks: 20 .

Total No. of learning-Training/ Performance Periods: 30 Periods (30 Hours)

- Module Topics (Course contents) II:Ie (::i:(i;
I.:ab'.l _E'eld 1. Identification of different stages of mitosis in qnion root tips.
Training/ 2. Staining and visualisation of mitochondria by Janus green stain.
Ekperimex_xt . 3. Qualitative tests for carbohydrates, reducing sugars, non-reducing sugars.
contents of Course | 4. Qualitative tests Yor lipids and proteins. ~ '30
5. Quantitative estimation of proteins: by Folin Lawry methad.
6. Study of protein secondary and tertiary structures with the help of models.
7. Study of enzyme kinetics — calculation of Vmax, Km values,
_ 8. Study effect of temperature, pH and heavy metals on enzyme activity.
PART — C: Learning Resources )

Text Books, Reference Books and Others

Books Recommended:

1.” Practical microbiology: R C Dubey and D K Maheshwari.
“2. "Amintroduction to practical biochemistry: David T Plummer.

3. Basic concepts in clinical Biochemistry: A practical guide: Vijay Kumar, Kiran Dip Gill
Online Resources:

https://www.youtube.com/watch?v=hgbt7wtznrs
https://www.youtube.com/watch?v=0acQmS3aaTI

PART —D: - Assessment and Evaluation

- | Suggested Continuous Evaluation Methods:
| Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks :
Continuous Internal | Internal Test/ Quiz—(2): 10&10 Better Marks out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminar + Attendance: 05 | 4 phtained marks in Assignment shall be
By Course Teacher) | Total Marks — 15 | considered against 15 Marks
End Semester Exam Laboratory/ Field Skill Performance: On spot Assessment Managed by
(ESE): A. Performed the Task based on lab. work— 20 Marks course teacher as
B. Spotting based on tools & technology (written) = 10 Marks per lab. status
Viva-voce (based on principle/ technology) — .05 Marks

o]
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF MICROBIOLOGY

COURSE CURRICULUM
PART - A: Introduction
Program: Bachelor in Life Science
(Diploma/Degree/Honors) : Semester - IV Session: 2024-25
1 | Course Code MBSC-04T
2 Course Title Bioinstrumentation and Biostatistics
3 Course Type DSC
4 Prerequisite (If Any) As perProgram
S | Course Learning Outcomes | At the end of this course the student will able to —
(CLO) : > recall the principle of microscopy and comﬁare the types of
N microscopes for specialized viewing

identify the basic analytical instruments for performing
microbiological manipulations

> relate the techniques used for- processing the microbial samples
> recognize the basics of radiobiology-and its applications

> illustrate basic concept of Biostatistics and develop their
T application .
redit Value 03 Credits Credit =15 Hours - Learning & Observation
Total Marks

Max. Marks: 100

Minimum Passing marks: 40

PART —B: __Content of the Course
Total No. of Teaching-Learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

UNIT | TOPIC (Course Contents) : Plzgi.'o(:if‘s

,Miicrosgopy: Principle, Mechanism and application of different types of niicroscopes-

Bright field, Dark field and Phase Contrast microscope; Fluorescence microscopy,

1 'q;{nfocal microscopy, Scanning and Transmission Electron Microscopy (SEM & TEM). 12
Micrometry

pH metry: Principle, Types of electrodes, factors affecting pH measurement, application
of pH meter.
Centrifugation: Principle and Types of Centrifugal Machines, Analytical, Preparafory,
differential, Rate zonal and ultracentrifugation and their applications.
II Chromatography: Principle and techniques with applications of Partition, ion-exchange, 1
exclusion and-affinity chromatography.
Electrophoresis:  Principle of Agarose. and Polyacrylamide Gel Electrophoresis,
Components, working and applications. e R
Spectrophotometry: Electromagretic spectrum, Basic principles and Law of absorption;
principle, mechanism.and applications of Visible and UV spectrophotometer. ‘
IIX | Radiobiology: Radioactivity, forms of radioactive emissions, biological effects of 11
radiation exposure, characters of radioisotopes and their applications, Principles: and
methods of radioactive detection, GM counter, Scintillation counter and Autoradiography.
Biostatistics: Definitions, Basic coricepts, sample and population, Measurement scales,
Statistical inference and parameters; methods of sampling, Classification -of Data,
vV Tabulation, Frequency distribution, didgramniatic-and Graphical presentation of data, Data 1r
analysis- Central Tendencies (Mean, Median and Mode), Deviation (Variance, SD arid
Key ”Wordg ‘Microscope, Centrifuge, pH meter; Chromatography, Electropharesis, Spectraphotameter,
Radiobiology, Biostatistics
Name and Signature of Convener and Members of CBoS
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Part — C: Learning Resources

Text Books, Reference Books and Others
Text Books Recommended:

‘1. Biophysical Chemistry, Principles and Techniques —A. Upadhyay, K. Upadhyay and N. Nath, Himalaya Pub.
2. Biotechniques: Theory and Practice — S.V.S. Rana, Rastogi Pub, .

3. Analytical Chemistry — G. Chatwal and Anand, Himalaya Pub. _

4. Statistical Methods; S.P. Gupta _

5. Fundamentals of Biostatistics; Khan and Khianiim, Ukaaz Publications, Hyderabad.
Reference Books: '

1. Fundamental of [i ghtMicroscopy: & Electron Imaging, 1% Edition, Mprphy D.B.
2. Fundamentals and techniques of biophysics and molecular biology (2016) Pranav Kuntar,
3. T

Techniques and methods in biology PHI publication (2011) K L Ghatak,
4, Biogtatist’ics; Sunder Rao i

Online Resources — e-Resources/ e-Books and e- learning portals

*  hitps://www.sathivabama.ac.in/sites/default/files/couese-material/2020-10/SCY2.pdf
e Ti(tps%ﬂfnculiv.k_gu.@afsites@éfqﬁlf[ files/instrumental_chemical anslysis.pdf
hitps://www.academin.cdu/31125635/Biotechiit ues Theory and Practice eBook
™ https://cbpbu.nein/userfiles/file/2020/STUDY. MAT/ZOO/PK %20(2).pdf

| Part-D: Assessment and Evaluation.
- | Suggested Continuous Evaluation Methods:

Maximum Marks: , - 100 Marks:
Continuous Internal Assessment (CIA): 30 Marks-

{ End Semester Exam (ESE): TOMarks ~ ©
.Continnous Internal |Internal Test/ Quiz— (2): 20420 | Better marks out of the two Test/ Quiz
AsSéésfnent. (CIA): | Assignment/ Seminar— 10°" |+ obtained marksix}@_sls‘iggmem' shall
(By Course Teacher) Total Matks— - 30 | be considered against 30 Marks

| End Semester | Two Section—A & B e '

| Exam (ESE):

| Section A: Q1. Objective 10 X1 =10 Mark; Q2. Short answer type — 5X4= 20 Marlks
Section B: Descriptive answer-type gts:,-1 out of 2 from ea‘qhnnit!—"in‘O‘ =40 Marks
Namie and Signature.of Convener:and Members of CBoS
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)

DEPARTMENT OF MICROBIOLOGY

y COURSE CURRICULUM
PART —A: Introduction
Program: Bachelor in Life Science | | 20
. lplomn/Degree/Honors) | Semester IV Session: 2024-25
1__| Course Code MBSC-04%
2 Course Title Lab. Course —~ MBSC-04
3 Course Type Laboratory Course
4 Prerequisite (If Any) As per Program
5 Course Learning Outcomes | At the-end of this cour se the student w:ll able to —
(CLO) > identify microorganisms on the basis of microscopic. features
- > relate common analytical techniques in mxcrobiology
» infer the concept of Biostatistics;
‘ _ > _oxplain the significance of central tendencies
6. | Credit Value 1 Credit | Credit = 30 Hours. Lnboratory or Field learning/ Training
7| Total Marks | Max Marks: 50| Min. Passing iarks: 20
PART — B: Content of the Course

Total No. of learning-Training/ I’erformance Periods: 30 Perlods (30 Hours)

Maodule b o No. of
Topics (Course contents) " Period
Lab./Field | 1. Study of different parts of miore ostope:. . e
Training/ 2. Determination of X max of given coloured solution and, Conﬁrmatlon of Beer’s law.
| Experiment 3. Separation of components of a given mixtire using a laboratory scale centrifuge:
.contenfsof - | 4. Separation of Ink components/ chlorophyll / Amino acids by Paper Chromatography.
Course 5. Separation of Amino acids by Thin Layer Ghromatography; : 30
6. Demonstration of Gel Filtration Chiromatography. - ' : ‘
7.

Measurement of pH of water and soil samples and maintenance of requxred ‘pH.
8, Demonstration of SDS-PAGE:and -Submarine Gel Electrophoresm :

9. Preparation of Tables, Bar diagrams and Histograms-from given data. .

10. Calculation of Mean, Median and Mode from grouped arid ungrouped“data

K‘ey‘Wordé Mlcroscopy, Spectrophotometry, ~Chromatography, Centrifugation, Electrophoresis,
‘Presentation of Data, Calculation of CentralTendencles

PART — C: Learning Resources . o E
Text Books, Reference Books and Others -
Text Books Recommended: o ' '
1: © An‘Introduction to practica] Biochemistry; McGraw Hill Publication 1987. D.T Plummer.
2. Principles and Techniques in Practical Biochemistry; Wilson & Walker.

3. Biotechniques: Theory and Practice; S V S. Rana, Rastogi Pub
4, Statistical Methods; S.P. Gupta _

| Online Resources: . o
e https://books.coople.co.in/books?id=Wh9OThjcsfUC&printsee= ape& g &f=false
https:/Www.academia.edu/31125635/Biotechniques Thcorv and’ Prictice éBook

"PART —D: Assessment and Evaluation
Suggested Continuous Evaluation Methods:

Maximum Marks: 50 Marks
| Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): 35 Marks
Continuous Internal | Internal Test/ Quiz— (2): 10 & 10 Bettet Marks out of the two Test/ Quiz
Assessment (CIA): | Assignment/ Seminar + Attendance: 05 .g obtained mag‘ks in Assignmeiit shall
(By Course Teacher) | Total Marls; 15 He gofisidered’ agamst 15Marks
End Semester Exam Laboratory/ Field Skill Performance: On spoi:Assessmbni;r Managed by course
(ESE): ) A. Performed the Tﬂsk based on lab. work —'1 “20 Marks teacher as per lab.
B. Spotting based on tools & technology (wr}tten) -10 N{hrks status
C. Viva-voce (based on principle/ technology) — - 05 Marks-

%%M WWS’:gnnture of C‘onvener‘ T‘md M?ﬂbel{sf ‘;1: CB ¥ i ?L),b(
\?“\' ué" / 9»,,,; ) e - ‘ v f:ﬁ/&}!i\ps



1)

FOUR YIEA]'{ UNDERGRADY ATE PROGRAM (2024 ~ 28) .
DEPARTMENTY Op MICRODIOLOGY

COURSIE CURRICULUM
PART - As Introduction I ,
Prograw: Bachelor in Lite Belenco :
(DIptomw/Doproo/MTanoryy : Sem'cnter - I Sesslon: 202425
L__| Course Codp MISV-01°T
5:?; Course :l‘lllo Microbiul Enzymo Technolopy
Cfnurue Iyps Diselpline Specific Klective / 1 (DBI)
‘; Prorequisito (If Any) As por Program B
. Conrso Lo
Out co?n]:u ?3}?3‘) At tho end of (hiy course, the students will be able to -
g » learn the fundumentals of' enzymes, enzyme-action and
molabolie reactiony
> explain the mechanism of enzyme action '
' » relate enzyme modificutions
> Identify the applications of enzymes in various fields
_ > altain knowledge about various blochemical techniques
6 Credit Value 03 Credits | Credit =15 Hours ~'Learning & Obsgervation
7 | Total Marks Mux. Marks: 100 Minimum Passing marls: 40
| PART—B: Content of the Course ,

- Unit

Total No. of Teaching-Learning Perlods (01 Ifr. per period) - 45 Periods (45 Hours)

Topics (Course contents)

No. of

Basle concept of enzymes: Nomenclature, ulassiﬁcétion,tmcthods for determination of
ehzyme activity, Enzyme kinctics: Michaclis-Menten cquation, effect of pH, substrate

concentration, tempetature and inhibitors. Iso-enzymes and allosteric enzymes. Enzyme
inhibition-competitive und non-competitive inhibition.

Period

o

~

B

Mechanlsm of enzyme actlon: Action of ribonucleaso, chymotrypsin and trypsin.
Cocenzymo catalysis, Mcchanism of action of thiaminc pyrophosphate enzyme. Control
and regulation of enzyme activity and foedback mechanisms, Metabolic
compartmentalization in relation to enzyme, onzymes and secondary metabolites.

11X

Enzyme engincering & applications of mleroblul enzymes: Chemical modification and
site-directed mutagenesis structure & function relationship of industrially important
enzymes. Microbial enzymes in textile, [eather, wood industries and detergents.

11

v

Blochemical techniques: Determination of molccular weights, purity, General methods
of extraction-salting out, use of organic solvents; Purification; analysis of proteins - mass
determination-  GC-MS; structure determination-X-ray diffractiod.

11

Key
Words

Enzyme, Enzyme action, Enzyme inhibition, Enzyme engineering, Biochemical techniques,

Name and Signature of Convener and Members of CBoS
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Part—C: Learning Resources

Text Books, Reference Books and Others

- | Text Books Recommended:

1. A TextBook of Microbiology: R. C. Dubey & D, K. Maheshwari

2. A text book of Industrial Microbiology. 2™ edition: Panima Publishing Company, New Delhi.

3. Industrial Microbiology: Patel A H. (1996). 1‘t edition. MacMillan India Limited Publishing
Company Ltd. New Delhi, India.

4, Fundamentals of Biochemistry; Dr. J.L. Jain, Dr. Samjay Iam, Nitin Jain, S. Chand Publication
Reference Books:

1. Principles of Biochemistry and molecular biology: Wilson & Walker
2, Lehninger Principles ob Biochemistry, 8" Edition, David L. Nelson, Micheal M. Cox
3. Biotechnology: Crueger Wand Crueger A. (2000).

Onlinc Resources — e-Resources/ e-Books and e- learning portals

. https:/iwvww. bntanmca comlsmencc]engme )
https://sist. sathvabama ac.in/sist coursematcrmlluploads/SBB2204

'/cellular—ener etlcs/enwronmental-

h +//microbeonline. comlmaldl-tof- S= lmcl lc—ai hcatxons-mlcroblolo f

https*ffwww technolog\inetworks com/nnaIvsm/arﬁcles/gc—ms-prmcmle—mstrume
; fm:ﬂyses-qnd-g c-msms-362513

nt-and--

>

Part —D: Assessment and Evaluaﬁb’n

| Suggested Continuous Evaluation Methods:

Maximum Marks: 100 Marks
Continnous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks ]
Continuous Internal Internal Test / Quiz — (2): 20420 Better marks out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminar— 10 + obtained marks in Assignment shall-
(By Cnurse Teachcr) TOtaLMarks - 30 be considerEd against 3_0 Marks

End Semester | Two Section—A & B

Exam (ESE): | SectionA: Q1. Objective 10 X 1 =10 Mark; Q2. Short answer type — SX4- 20 Marks

Section B: Descriptive answer type gts., 1 out of 2 from each unit— 4X10 40 Marks
Name and Signature of Convener and Members of CBoS
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF MICROBIOLOGY

, : COURSE CURRICULUM
PART —A: Introduction
Program: Bachelor in Life Science \
(Diploma/Degree/Honors) Semester - ITL Session: 2024-25
1 | Course Code MBSE-01 P
2 | Course Title Lab. Course - MBSE-01
3 | Course Type Laboratory Course : :
4 | Prerequisite (If Any) As per Program
§ | Course Learning At the end of this course, the students will be able to —
Outcomes (CLQ) -» showthe enzyme production by microorganisms
» »  demonstrate the actions of different enzymes
% determine various parameters of enzyme action
> examine various biochemical techniques used for enzyme
7 7 technology =
6 | Credit Value 1 Credit | Credit =30 Hours. Laboratory or Field learning/ Training
4 7 | Total Marks Max. Marks: 50 | Min. Passing marks: 20

PART - B: Content of the Course

Total No. of learning-Training/ Performance Periods: 30 Periads (30 Hours)

‘Module "~ “Topics (Course contents) ) No. of

_ o - ; Period |
Lab/ Field |1. Screening of amylase producing microorganisms. ~ N

 Training/ 2. -Demonstrations of enzyme activity: Phosphatase and Catalase )
Experiment |3. Determination of kinetic constant of enzyme: Amylase activity, Vmax. Km. 30
contents of |4. Effect of pH and temperature on amylase activity. e . '
Course |5. Effectof inhibitors on amylase activity. .
i 6. Effect of UV absorption on proteins, :

Key Words_ | Enzyme, Enzyme activity, Enzyme inhibition, Biochemical techniques -

| PART — C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:
| 1. Laboratory Manual of Microbiology and Biotechnology. By AnejaK. R
2. Practical Microbiology, R. C. Dubey and D. K. Maheshwari. .
3. Laboratory Manual in Microbiology. By P. Gunasekaran.
Online Resources: ‘ ‘
e h s://bool{s.oooole.co.inlbooks?id=\Vh90Tb'cstC& rintsec= age&q&i=false
. https:/lboo]&s.goog]e.co.in/books/aboutll’racﬁcal_ Microbiology.htm12id=Wh90TbjcsfUC&redi

I esc=y , , _
PART — D: Assessment and Evaluation .
Suggested Continuous Evaluation Methods: g 2

Maximum Marks: 50 Marks

Continuous Internal Assessment (CIA): 15 Marks ) _
End Semester Exam (ESE): 35 Marks '

Continuous Internal | Internal Test/ Quiz— ) 10& 10 | Better Marks out of the two Test/ Quiz

. Assessment (CIA): Assignment/ Seminar + Attendance: 05 | 4+ ghtained marks in Assignment shall

(By Course Teacher) | Total Marks: 15 | be considered against 15 Marks

End Semesteér Exam | Laboratory/ Ficld Skill Performance: On spot Assessment’ Managed by

(ESE): A. Performed the Task based on lab, work — 20 Marks course teacher

- B. Spotting based on tools & technology (writtcn) -10 Marks as per lab.
C. Viva-voce (based on principle/ technology) - 05 Marks - status

Name and Signature of Convener and Members of CB(i;V
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 -28)

DEPARTMENT OF MICROBIOLOGY
2 COURSE CURRICULUM
PART —A: Introduction
- | Program: Bachelor in Life Science .
(Diploma/Degrec/Honors) ' Semester -IV Session: 2024-25-
1 l Course Code : MBSE-02 T '
2 | Course Title Industrial Microbiology -
| 3 | Course Type Discipline Specific Elective (DSE)
) 4 | Prerequisite (If Any) As per Program : .
5 | Course Learning At the end of this course, the students will be able to —
- Outcomes (CLO) » define therole of mxcroorgamsm in industry -
R - > explain the processing of the best- mlcroblal strains for the
industry '
» outline the fundamentals. of fermenters and fermentahon
processes-
> relate metabolic pathways for mdustnal ptoducts
> identify the production of various mdusmally lmportant
~ products: _ i v
6 'Qrcdnt Value 03 Credlts‘ . Credit= 15 Hours - Learning &EOhservaﬁon .
. | 7 |Total Marks . Max. -Mar'ks: 100 | Mix}imum Pas'sin’g,m'al‘ks:- 40

|PART—B: Content of the Course '
Total No. of Teaching-Learning Periods (01- I-Ir per period) - 45 Periods (45 Hours)

| Unit-| Toplcs (Course. contents) ., g ~No. of

| - Period .
'Multldlsclplmary nature of Industrial mlcroblology Introduction, bnef ' :

i : History, ancient Indian perspectwe Jmportant characteristics of mdusmally : A
3 1 useful microorganismis. ‘ 12

Upstream and Down-stream processing: Detectmn and assay of the product, :

Recovery and Purification, storage atid packaging methods, P

‘Scale up, Screening and Strain Development _Strategies: Industnal _

1 sterilization, Isolation. preservatlon and maintenance: of mdustna] strains. g 11 .
Production Média and Raw materials, Fermenter design. Types of fermentation: - '

Aerobic and anaerobic Batch, fed-batch arid Continuous fermentation.

Metabolic pathways: Industrial production ‘of citric ag;d acetic acid, Lactic
- IO | acid, Glutamic acid. )

11
| Vaccines and Hormones: Hepatitis vaccine, Rabies vaccine, insulin. TR
» Production of- industrial fermentation products: Fermented food and -
IV | beverages, Ethanol, Amylases, Pemclllm Smgle Cell Protein, Biofettilizers and 11

Biopesticides

i Key | Scale up, Fermenter, Fermentatlon, Downstream processing, Mctabohc pathways, B
- Words Fermented food

i ‘Name and Slgnature of Convener and Members of CBoS
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[Part- C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended:
1. Industrial Microbiology: Patel A. H.(1996).1 e.dmon, MacMillan India Limited publishing
company Ltd New Delhi, India.

2. A Text Book of Microbiology: R. C. Dubey & D. K. Maheshwari

3. Industrial Microbiology by Prescott & Dunns, AVI Publishing Company Inc.

. 4. Biotechnology; V. Kumaresan, Saras Publications
Reference Books:

1. Modetn Industrial Microbiology and Biotechnology: OkaforN (2007).1st edmon. BIOS Scientific
Publishers Limited. USA.

2. Industrial Microbiology: Casida LE, New age International (P) Ltd.

Online Resources — e-Resources/ e-Books and e- learning portéﬂs
. https: Ilbookarchlve.netlndf/mdustnél-m|éroblologv-bv-i-e-casidaﬁr/

htip://foodhacep.com/foodsafetymicro/onlineindex.html

ht st :/lsist. sathyyabama@ac.in/sist_coursematerial/u loads/SMB2203 df
http://www.cpe.rutgers.ed/courses/current/If0401wa.html

https://www.classcentral. com/course/swavam-food-mlcrobmloMd—food-safetv-I7609

APart D: Assessment and Evaluation . =08 L

J Suggested Continuous Evalaation Methods:

Maximum Marks: 100 Marks

_| Continious Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks. - £
Continuous Internal | Internal Test/ Quiz— (2): 20420 |Better marks out of the two Test/ Quiz
Assessment (CIA): |Assignment/Seminar— 10 |+ obtained marks in Assignment shall be
(By Course Teacher) . | Total Marks— : __30 considered against 30 Marks
End Semester | Two Section—A & B ’

‘Exam (ESE): | Section A: Q1. Objective 10 X 1= 10 Mark; Q2. Short answer type —5X4=20 Marks -

Section B: Descriptive answer type qts., 1 out of 2 from each unit=4X10 = 40 Marks-

Name and Signature of Convener and Members of CBoS




FOUR YEAR UNDERGRADUATE PROGRAM (2024 —28)
DEPARTMENT OF MICROBIOLOGY

J - COURSE CURRICULUM
PART — A: Introduction .
Program: Bachelor in Life Scicnce
(Diploma/Degree/Honors) Semester IV Session: 2024-25
1 Course Code MBSE-02 P .
2 : Course Title Lab. Course - MBSE-02
3 Course Type Laboratory course
4 | Prerequisite (If Any) As per Program
. 5 _ Course Learning At the end of this course, the students will be able to =
Qutcomes (CLO). - > recall Laboratory discipline, instrumentation and techniques
‘ , - involved in iridustrial microbiology
. : . > develop skill to culture and 1dcnt1fy industrially important
‘ ‘microbes
‘ > relate about design of Fermenter :
. > expeiiment with the whole steps of Fermentation
3 Credit Value . 1 Credit | Credit=30 Hours. Labomto':V or Field learning/ Training
7 | Total Marks Max. Marks: 50 I Min. I’ass;g__ark& 20 -

PART ~ B: Content of the Course _
Total No. of learnmg«Trammgl Performance Periods: 30.Periods (36-Hours)‘_

Module " Topics (Coirse coritents) " | No.of
- ) . B Period
TabJ Field | 1. Study of Bioreactor used in large scale pmductlon . , : R
-Training/ | 2. Isolation and characterization of Indiistrial microorganisms. 2
_| Experiment | 3. Isolation of anfibiotic pmduqmg micraorganisms from soil. ‘ 30
- | contentsof | 4. Demonstrafionof production-of Amylase/ ‘Protease/ Cellulase by micr oorgamsms
[ ‘Course 5." Demonstration of Production of lipase:by micy Gorganisms. :
- ' | 6. Production of ethanol by Yeast, - ,
_ . A Production of Citric agid by Aspergillus niger. . A ST N
: KeyWords Fermenter, Bioreactor, Indusfrial Microorganisus, Prod}u;,ti‘bn,hPre'serVaTt_iQn techniques

. 'PART - C: Learning Resources
Text Books, Reference Books and Others '
| Text Books Recommended:

1. Practical Mlcrobnology. Dubey, R.C. and Maheshwam\D K. 2012, S. Chand & Company, Pvt. Litd:
- 2. Experimentsin Mlcroblology, Pathology and Tissue Culture: AneJa, KR. 1993., VIShWa Prakashan

-Online Resources:

"o littpiivww. onlinelabs.in
] httn'/lwww.vlab co.in

e hitp://asm. org/ar tlcles/2020/decembe1 /wrtnal—n csourceq-to-teach-mlmmoiogx—tcchglgues

s http://www. viab.amyrita. edu

| PART~D: Assessmentand Evaluatlon N o
Suggested Continuous Evaluation Methods: ' '

‘Maximum Marks: 50 Marks
|-Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE):  35Marks
" Continuous Internal Internal Test/ Quiz—(2): 10&10 | Better Marks out of the two Test/ Quiz
" Assessment (CIA): Assignnient/ Seminar + Attendance 05 |+ obtained marks in Assignment shall be
.| By Course Teacher). Total Marks: 15| considered against 15 Marks.
End Semester Exam Laboratory/ Field Skill Performance: On spot Assessment ' Managed - by
- | ESE): . A. Performed the Task based on lab. work — 20 Marks | course teacher as
) £ B. Spotting based on tools & technology (written) - 10 Marks per lab. status
C. Viva-voce (based on principle/ technology)— 05 Marks

~ Name and. Slgnafurc of Convener and Members of CBoS@J

@A M"“w W‘* - 6”\4&29’(\\%‘\\\

AN ’f«:‘WE’.F'“

E A e S T A




COURSE CURRICULUM

FO ' :
FOUR YEDAR UNDERGRADUATE PROGRAM (2024 — 28)
EPARTMENT OF MICROBIOLOGY

| PART - A: Introduction T
Program: Bachelor in Life Sci :
- cience g : fone ) 4-
(Certificate/Diploma/Degres) Semester -1/ IV/VIVI Session: 2024-25
1 | Course Code MBSEC-01
2 i e . S aEin
- 13 ggzrse ?ﬂe Mushroom Cultivation 7
rse lype Skill Enhancement Course (SEC)
i ; l(’:rer CqUIlJSit‘ef(If ‘Any) As per Program N P
Course Learni : : ' Py
“ 'Outcofne; ?giil(l)g) At the end of this course, the students will be able to ~
b N . » explain nutritional and medicinal 'va'llJ?S: of mushroom= -
. | » relate the types of mushrooms and their spawn preparation.
| > examine the methods of cultivation and economic aspects £
> attain expertisc using diﬁft;l'f:ntABfo;lfeS‘dues for cultivation ©
‘mushrooms SO o
> observe ost-harvest maniagement of mushrooms ___
6 | Credit Value 103 Credits | Credit= 15 Hrs. Theoretical Learn’ng ad
_ , (LC+1C) | =30 Hrs. Laboratory or field learning/ Training
7 | Total Marks T Max. Marks: 50 Minimum Passing marks: 20
PART—B: Content of the Course _ o , CEV——
) - Total No. of Teaching-Learning Periods: .' Bt o S
- Theory— 15 Periods (15 Hrs.) and Lab. or Eield Learn‘ing»/Traiﬂn_'g._?'ﬂPerlOdS (30 Hﬂl“l';) =
" ey - ~ o P md . . L .. . - . _Q.—o
Module N B Topics (C_O‘u'rse. antenfS? - . Period
= 7 [ Introduction and Life cycle: Classification and jdentification. qf"—.ediblje and
nonedible mushrooms: Nutritional and medicinal value of mushroom, Scope of
mushroom cultivation. Taxonomic yosition and Life eycle of mushroom. Types
of. mushrooms; Button mushiroom (Agaticus biporus), ‘Milky mushroom
(Calocybe indica), Oyster mushroom (Pleurotus: sajor kaju) and: paddy--straw’
B Theory mushroom (Volvariella volvacea). (Observation). , .
C XY * | principles and Requisites: Sterilization and disinfection of substrates, growth 15
- ~ontents 4 : JOETE i : !
o medium; isolatiomn, - §pawn production and maintenance.
(Observation) o ) ‘ ——
Techniques of Cultivation: Structure and construction of low-cost mushroom
huts, layout of Traditional and Green house method. Maintenance of proper
condition ‘in mushroo:n'\huts,_ Composti‘ng, bed -and.polythene: ‘bag preparation,
| Spawning-casing-cropping. (Observation). o : R S
1.Preparation, of laboratory Glassware (Chemical washing, cleaning and drying).
2 Basic information about autoclave, hot air oven, laminar air flow
3.Sterilization and sanitation of mushroom house, instruments etc.
Lab./Field | 4.Identification of edible and poisonous mushroosmis, , _ 30
Training ?Prepq.ration of Mothier Culture. Spawn- media prepatation, Inoculation, and ‘
- Contents | incubation. . R .
6.Prepqarat.ion of different types of bed for cultivation. Chairman ;
. 7.Cultivation of Mushroom using compost/ paddy straw/agricultural WastEs. ...y ref-oereees
- = 10.Harvesting :énd pos;—har\fest management of crops. (Observation & Practicd) /)" AL /
ey Words Mushroom, Spawning; Compost, Harvesting Tralaya, HelsA i s
' BRSNS

Name and Signature 6f Convener and Members of CBoS
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)' part— C: Learning Resources

a

Text Books, Reference Books and Others

" .| Text Books Recommended:

1. NitaBhal. (2000). Hand :
| Ltd., New Delhi. ) book on Mushrooms. 2nded. Vol. I and II. Oxford and IBH Publishing Co. Pvi-
2. Tewari, S. C., Pankaj
3. Biotechnology, V., I?urlfl?x)::;; (1988). Mushroom Cultivation. Mittal Publication, New Delhi.
- | Reférence Books: ' _
1. Stamet: o, ‘ .
Onliixze};sés Paul, and J.S. Chilton. 1983. The Mushroom Cultivator. Agarikon Press,
e hit ou/;'ccs ~ e-Resources/ e-Books and e- learning portals
,DS' nios.ac.in/media/documents/vocational/mushroom_production (r
01.pdf
) * 'htmsﬂ]aEl‘ipQrtal.c,t;r.nic.ih/hofﬁculmre/PDFmbwvnload/I\/Iushroom%ZOProiect Pa
- |__e_http:/nhb.gov.in/pdf/Cultivation.pdf __ ~ e
PART: D.ASSESSMENT AND EVALUATION , _

Suggested Continuous Evaluation Methods:
Maximum Marks: - 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): ~ 35Marks - - =1
Continuous Internal | Internal Test/ Quiz— (2): {0&10 | Better Marks-out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminar + Attendance: 05~ f + obtained-marks in Assignment shall

Olympia, WA.415p. |

evised)(618)/Lesson-

rt%201.pdf

-

- Cour ‘ . s L . )
By Y se Teacher) | Total Marks: 15 be considered against 15 Marks
End Semester | Laboratory/ Field SKill Performance: On spot Assessment [ Managed by
Exam(ESE): A. Performed the Task based on lab. work — 20Marks A Coordinator as per
' ‘B. Spotting based on tools & technology (written) - 10 Marks P skillin
- C. Viva-voce (baseﬁou-prrincipief technology)~  05Marks - -[ "~ g 7
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F i FO R U
Y, UR YE&I; UNDERGRADUATE PROGRAM (2024 —28)
j | PAI::'I(‘)MURSENT OF MICROBIOLOGY
r . E CURRICULUM
y & ’ﬁR’Ti— A: Introduction

7 - [Program: B_ac;he)or in Life Science S " . ]

(Diploma/Degree) emester - IVIV - Session: 2024-25
1 Course Code MBVAC-01 - e
- . ’ - ‘/
; goursg Tltle\ ; Microbes and Human Health e
3 & ourse 'F‘y.pe Value Added Course (VAC) - ]
- : Crcrcqunsnte (If Any) As per Program. ‘ ]

Couise L ing
Outcmene :?Enl?(‘)b) At the end of this course, the students will be able to—
‘ > define the basic concept of Infection and disease

, > explain various serological tests . \ o
x o > illustrate the basic knowledge of Immune status of hurman body
> identify various infectious diseases:

{\‘ ~ IR NTITY
' .6 | Credit Value ' 02 Credits Credit = 15 Hours - Learning & Observation

7 | Total Marks | Max, Marks: 50 Minimum Pass marks: 20
PART — B: Content of the Course ‘ e
Total No. of Teaching-Learning Periods: (01 Hr. per Period) =30 Periods (30 Hours) .
v | ) s.. . RN N » No..of - |
Unit* | _Toplcs (Course contents) _ . Periods
Infection & Disease: Difference between infection and disease, Important ' i
[ terminologies along with qiiitable examples; primary’ infection, secondary | .
, I infection, contagious infection;, nosocomial infections, " clinical infection, |- 08
subclinical infection, zoonoses, vector ‘bothé infection. Epidemic, éndemic and
pandemic diseases. - s, ' i R
~[Routes of entry and transmission of disease: Portal of entry, Porfal of exit, »
| 1 | Reservoir susceptible host. Direct contact, indirect contact, Airborne, vector 08
) borne, Blood borne, mon-contact yehicle transmission. Exposure, risk and
standard precautions, expanded precautions. Control of routes of transmission.
. : Serological reactions: Basic concept of serological reactions, blood cell |
o oel couriting, Agglutination, precipitation. Blood group determination, Widal‘test, | - 07
] ) VDRL test. Total RBC count, Total leucocyte count, Platelet count, Differential
he count, Estimation of haemoglobin. R o s
TViral and Bacterial infection: Common water borne infections, air borne | .
IV - | infections; their causes, sign & symptoms, pathogenesis, diagnosis, treatment and 107
prevention. ‘ 5 . p Lam Wb Lo
Key Words | Infection, Disease, Virnlehce,.Pathogéhesis ‘ Vo

Name and Signature of Convener and Members of CBoS
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7 ART— C: Learning Resources

[ ——

‘j’s, {Eitl}l)ks, Reference Books and Others
' [ Text Books Recommended:

;. gTeXt]BI\C/)I(i)k of Microbiology; Dubey & Maﬁeshwari '
" Gen : . 3 ;
£ ) Teex:{) 3(‘)01( :;01\1;;0:05}’,1‘701 | :c 11, lll’owar'C.B. and Daginawala H.I., Himalayn Piib. House, Bombay.
: , crobiology; Ananthanara . dl i th editi iversi
. 1% bress Publication yan R, and Paniker C.K.J. (2009). 8" edition, University

4. ﬁl ('ﬁ:x;b%%ok of Microbiology; P. Chakraborthy, 3rd Edn, New Central book Agency (P) Ltd,
" | Reference Books: ; | '
» ._1. 'Pfgyériﬁive and ‘Sq_cial Medicine, Park and Park
ey ht "Ss:/[smt.s:itll abama.ac.in/sist_coursematerial/u loads/SBMAlBOZ. df
~ o htf s:/hwny.11¢\VS—mcdiqa]._llttﬂgeﬂltl§/M0dcs*—of-"l-‘ija[ismiSSiQ“:as )X
gy . :hﬁns‘:IIQOUj‘ses.lunIcnulcarn’ing.com/sunv-*mi“crobioloEv/cllm)'tel'/lmw'bathOg‘ms’ca
—. | PART —D: Assessment and Evaluation

Suggested: Continuous Evaluation Methods:

]

Kolkata,

use-disease/ |

2o o| Maxinium Marks: 50 Marks
e ' Continuous Internal Assessment (CIA): 15 Marks

| End Semester Exar (ESE): " 35Marks- : -

= ,~>Cox}tiiiii0ixs'-1n’terna1"’ Tnternal Test/ Quiz—(2): 10 & 10 Better Matks out of the two Test/ Quiz

' Assessment (CIA): 1. Assigiiment/ Seminar+ Attendancet. 05|+ obtained inarks in Assignment shall be

| @y Course Teacher) | Total Marks? | 15| onsidered against 15 Marks

Exam(ESE): | SectionA: Q1. Objective 05X 1 =05 Mark; Q2. Shdttanswer»;ypereisxz =1 !
- £2 from each unit—_ - 4X05 “Zﬂvmlg

Section B Desciiptive answer type qts., 1 out o
Name and Signature of Converter and Members.of CBoS
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 —28)
DEPARTMENT OF MICROBIOLOGY
COURSE CURRICULUM

PART — A: Introdu(:tion

Program: Bachelor in Life Science

(Degree/Honors)

Semester - V' Session: 2024-25

| Course Code MBSC—-05T

Course Title Microbial Physiology and Metabolism,

Course Type DSC

Prerequisite (If Any) As per Program

O B{GH N fm

Course Learning At the end of this course the studentwill able to—
Outcome (CLO)
» outline bacterial photosynthesis
> relate the translocation of metabolic products
» examine types of carbohydrate metabolism

" ize lipid and amino acid metabolism

» explain the growth characteristics of the microorganisms

6

Credit Valug : 03 Credits

‘Credit = 15 Hours - Learning & Observation

Total Marks ‘ Max. Marks: 100

[ Minimum Passing marks: 40

7
PART

—B:; Content of the Course _

Total No. of Teaching-Learning Periods (01 Hr. per p

orfod) - 45 Periods (45 Hours)

No. of

Topics (Course contents)

Period

Unit

|

Microbial Growfh: Definition, Generation tim, Phases of Erowth curve, measurement
of foiérabial growth, Bateh cilture, Continuous ¢ulture, synchronous growth, diauxic
obes, Nitritional types of bacteria.

12

 growth curve. Factors affécting the growth of miier nal types
bacteroid chlorophyll, carotenoids,

‘Bacterial photosynthesis: Photosynthetic pigments- 1
| bacteriorhodopsin and phycobilins. Photosynthetic bacteria= purple sulphur bacteria,
purple non- sulphur bacteria, green sulphur bacteria & Green non-sulphur bacteria,

| Membrane transport: Passive and facilitated diffusion.
uniport, symport-and antiport Group translocation.

| heliobacteria ) ,
active transport, concept of

11

| Carboliydrate: metabolism: Gycolysis, TCA cyele, ED, Pentose phosphate: :pathway‘
| Electron. transport chain: components of ETC; Fermentation - Alcohol fermentation and

11

| Pasteur effect; Lactate fermentation. Glycogenolysis, Gluconeogenesis, ]
: T Aming

T"Lipid catabolisms alpha, betaan

; nd omega oxidation of fatty-acids.
| acid catabolism: Deamination, Trarisamination and Decorboxylation of-amino acids..

| Urea cycle.

11

| Microbial growth, Photosynthetic bacte

ria, -carbohydrate metabolism, lipid catabolism

Words

Name and Signature of Convener and Members of CBoS
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) Part— “part — C: Learning Resources
Text Books, Reference Books and Others
Text,Books_ Recommended:
1. General Microbiology; Vol Il C B Pawar & H F Daginawala.
2. A textbook of Mlcrobxology, R C Dubey & D K Maheshwari.
3, Fundamentals of Biochemistry; J.L. Jain, Dr, Sunil Jain and Nitm Jam. S. Chand Pub.
. 4. Biochemistry; U, Satyanarayana and U, Chakrapani
Reference Books:
1. Microbiology; Prescott, Harley and Klein, 51 edition, Me Graw Hill, New Yark 5
2. Brotk Biology of Microorganisms; Madigat.
3. Bacterial physiology; Moat & Foster.
Online Resources — e-Resources/ e-Books and e- learning portals -

Part— D. Assessment and Evaluation e e IR & o
Suggested Continuous Evaluation Methods: :

Maximum Marks: : 100 Marks
Continuous Internal Assessment (C1A): 30 Marks
| End Semester Exam (ESE); 70 Marks

-Continuous: Internal | Internal Test/ Quiz—(2): 20420 | Better marks out of the two Test/ (:::;b |
- . ks m Assxgnments e |

Assessment C‘[A Asslgnmentl Seminar 10 | + obtamed ] .

End Séinester T Two Section = A &B .

Exam (ESE): Section A; Q1. Objective 10 X1= 10 MarlG Qz, ‘Short ansvrer type — 5%X4=120 Marks

Section B: Descriptive answer type gts., 1 out 6f2 from each unit —4X10= 40 Marks

Name and Slgnature of Convener. and ‘Members of CBeS
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- e TR 4 A ASSISTANT PROFESSOR -
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28) -
DEPARTMENT OF MICROBIOLOGY
.- COURSE CURRICULUM
[PART — A: Introduction
Program: Bachelor in Life
e g Semester V. - Session: 2024-25
1 | Course Code , MBSC - 05 P
2 [ Course Title Lab. Course - MBSC - 05
3__| Course Type Laboratory Course
4 | Prerequisite (If Any) As per Program
5 | Course Learning Outcome | At the end of this course the student will able to —
(CLO) » relate the growth pattern of bacteria
» determine the effect of various environmental factors on growth of
microorganisis
> apply the factors for microbial control
_ > demonstrate the fermentation process - 3 :
6 | Credit Value - ; 1 Credit | Credit=230 Hours. Laboratory or Field learning/ Training
7 | Total Marks- ' Max. Marks: 50 Min, Passing marks: 20

PART —B: Content of the Course

Total No. of learning-Training/ Performance Periods:: 30 Periods (30 Hours)

Effect of temperature/ pEV salt on growth.of bacteria.
Dentonstration of alcoholic fermentation. e : "
Demonstration of the thermal death time and decimal reduction time of E.coli, ) 30
Isolation of Saccharophilic (starch hydrolysis), Proteolytic (casein” and gelatin
hydrolysis) and Lipolytic microorganisms.

> .

7. Oxidative and Fermentative test of bacteria. -

Exéeriliient .
| contents  of
{ Course °

QAW

T g ' oyl s ‘ No.of |
" Module Topics (Course contents) . . Period
[Tabs Field | 1. Study of growth curve of bacteria by turbidometric and standard glatepbdnt methods.
Training/ . Calculations of generation time and specific growth rate of bacteria from the graph.

Koy Words | Growth Curve, Generafion fime, Factors of Growih, Fermentation, Microbial Enzymes

[ PART —C: Learning Resources

Text Books, Reference Books and Others e

Text Books Recommended: sl ; .
{ 1. Experiments in microbiology, plant pathology and biotechnology by K R Aneja

2. Practical microbiology by R C Dubey and D K Maheshwari.
| Online Resources: o
e hitos://books.google.co.in/books/about/Practical Microbiology.hitril2id=Wh9OTbjesfUC&redir. ese=
e Practical Microbiology: Microbial Physiology and Biochemtistry :

PART —-D: Assessment and Evaluation SR ALY .

-| Suggested Continuous Evaluation Methods;

Maximum Marks: 50 Marks
Continuous Internal Assessment (CIA): 15 Marks
End Semester Exam (ESE): __35Marks

Continuous Tnternal | Internal Test/ Quiz—(2): ~ 10&10 | Better Marks out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminar + Atfendance: 05 | 4 sbiained marks in Assignment shall be

N

(By Course Teacher) | Total Marks: o 15 | considered against 15 Marks
- | End Semester Exam Laboratory/ Field Skill Performance: On spot Assessment . | Managed by course
(ESE): A. Performed the Task based on lab. work — 20 Marks | teacher as per lab.
B. Spotting based on tools & technology (written) - 10 Marks | s¢atus
C. Viya-voce (based on principle/ technology) — 05 Marks " aﬁ&u

=

_~¥""DR. KRISHNA KUMAR PATEL
g: ASSISTANT PROFESSOR i

§ DEPARTUENT OF MICROBIOLOGY:
R R e A

arsi e o

X \O\U ‘

AN\ Name and Signaturqof Convener and Members of CBoS 5
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF MICROBIOLOGY
COURSE CURRICULUM

PART - A: Introduction

Program: Bachelor in Life Science '
(Degree/Honors) Semester - VI Session; 2024-25

Course Code MBSC-06 T

Course Title Molecular Biol d Mi
Course Type D ular Biology and Microbial Genetics

Prerequisite (If Any) As per Program

Nl | W N -

Course Learning At the end of this course the student will able to —
Outcomes (CLO) » recall the structures and functions of biomolecules
: » relate the DNA replication, recombination and repair mechanism

> interpret protein synthesis and protein regulations
» explain Mutations and Mutagens
> identify and distinguish genetic regulatory mechanisms

6 | Credit'Value 03 Credits | Credit = 15 Hours - Learning & Observation

7 | Total Marks Max, Marks: 100 Minimum Passing marks: 40

| PART -

B: Content of the Course

Total No. of Teaching-Learning Periods (01 Hr. per period) - 45 Periods (45 Howrs)

- Unit |

Topics (Course contents)

b Pex‘iod

No. of

- model), various forms of DNA-A, B and Z. B

Fundamentals of molecular biology: History and scope of molecular biology, |

Contributions of scientists, contributions of Dr. Har Govind Khurana, DNA as
genetic material — experimental evidences. Components of DNA and RNA, |
Nucleosides & Nucleofides Double helical structure of DNA (Watson-Crick

1L

“Central Dogma of Protein synthesis: DNA replication-Expetiments performed, .
| Mechanism,  process and  enzymes =/ proteins  involved.
| Transeription in Prokaryotes < initiation, elongation and termination, RINA-
| polymerases and general Transcription factors. . 1
| Translation in Prokaryotes - initiation, elongation and termination. Factors
| involved in translation. Genetic code; properties. ’

11

T Mutation and DNA repair system: Introduction and type: of gene mutation; Base.
| substitution, frame shift (insertion, deletion, miss-scnse, nonsense ‘matation).
| Mutagens; physical and chemical. DNA repair system {(mismatch repair, photo~
| reactivation, excision and SOS repair). 4

11

| -and Repressof. _

T Gene regulafion: Concept of gene- Cistron, Recon, Mutton. Principles of gene |

regulation and Operon concept-Lac Operon and #rp Operor. Activator, Coactivator

Replication, transeription, Translation, Repair system, Mutation, Operon

Name .an’d; Sigl{,atuhe» qf C&iiveﬁer and Me‘m:bers’mdfél?osi

PR, KRISHNA KUMAR PATEL
ASSISTANT PROFESSOR
] _._ DERARTMENT OF MICROBIOLOGY
" GOVT. TEL PG. COLLEGE JANJGIR (C.G.J
% PIN-495668, MOB. 94061-13245
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part—C: Learning Resources

-~

Text Books, Reference Books and Others

ﬂms Recommended:

1. A Text book of Microbiology; Dubey &Maheshwari; S. Chand & Sons. .
* 2. General Microbiology; Powar & Daginawala Vol. I, Himalaya Publication
3. Cell biology & Genetics; PX. Gupta

" |Reference Books: \ . 2

1. Principles of Genetics; Gardner, Simmons and Snustad.

2. Concepts of Genetics; Klug and Cummings.

3. Microbial Genetics; Freifelder. ,
4. Genetics; Arora and Sandhu.

5. Cell Blology, Genetics, Molecular Blology, Evolution and Ecology; P.S Verma &V. K. Agarwal
6. Genes XI; B. Lewin.

Online Resources — e-Resources/ e-Books and e lgarmng portals

- | « https:/ucert.nic.in/textbook/pdi/lebol 05.pdf ‘
httr_wllsist.sgt bama.ac.in/sist col vsematerial/n] loads/SBBzvﬂ’ pdf

. 9 e o ®

Part;D Assessnient-'and Eva‘luaﬁon

- Suggested Cfontmuous Evaluation Methods:

 [ond Semester Exam (ESE):  70Marks _

[Continuous Internal  [Iternal Test/ Quiz~ (2): 20420 Y ,131-,’1;1&; marks out of the two Test/ Quiz
i ssessment (CIA)_ Assighment/ Seminar ~ 10 - H obtained mgx;kgmAssxgnment shall be

; y Course Teacher): "Total Marks - _ 30 considered against 3 0 .M‘arks_
* |End Semester Exam | Two Section —A- &B PG
(ESE): . - Section A: Q1, Ob)lecﬁve 10X 1=10 Mark; QZ. Shm answet type —5X4=20 Marks

| Section B: Deseriptive answer type qts., 1 out of 2 from wchﬁmf - 4X10 = 40 Marks
Name and ngnature  of Convener and Meinbers ofCBoS \

PA. KRISHNA KUMAR PATEL
ASSISTANT PROFESSOR
DEPARTMENT OF MIGROBIOLOGY
@OVT. TCL P.G. COLLEGE JANJGIR (C.G.)
PIN-495668, MOB. 94061-13245

MUTIH WEES s e, :
?Ti’:l'i.’ < T TED
> { — e Y

i3 ATMS (DY)




FOUR YEAR UNDERGRADUATE PROGRAM (2024 —28)
DEPARTMENT OF MICROBIOLOGY :

\ COURSE CURRICULUM
PART —A: Introduction
“Program: Bachelor in Life Science , — y -
] (Degree/Honors) _ Semester VI Session: 2024-25
1 | Course Code MBSC-06 P = '
-~ 2| Course Title Lab. Course- MBSC-06
[ 3 | CourseType Laboratory Course
4 | Prerequisite (If Any) As per Program
5 | Course Learning Outcomes | At the end of this course the student will able to —
(CLO) > e‘xperimentw‘ith jsolation of DNA
. » demonstrate electrophioretic separation of DNA
i » - develop the concept of mutagenic agents
LI > perform quantitative estimation.of DNA & RNA
6 | Credit Value T1Credit | Credit = 30 Hours. Laboratory or Field learning/ Training
7 | Total Marks | —Max Marks:50 | Min. Passing marks: 20
PART — B: Content of the Course ‘ ¥ ]

Experiment [ 3. Isolation of genomic DNA. o L~ :
| contents of | 4. Resolution and visualization of DNA by Agarose Gel Electrophoresis.

Total No. of learning-Training/ Performance Periods: 30 Periods (30 Hours)
Module Topies (Course contents) No, of
e : i N / : Period
‘Lab/ Field | 1, Study UV light as a mutagemicagent. '
TFraining/ 2. To-perform Replica plating technique. i ;

| Course | 5. Isolaticn of antibiotic resistant mutants by gradient plate technique.
k | 6. Quanitative estimation of DNA by DPA method,
7. Quantitative estimation of RNA by oricinol method. .

“Key Words [ [DNA, Electrophoresis,

Key Words |-DT Mutagenic, Gt:inqmig,,Anfi,l.‘)'jiot_i_c;rcsi‘sﬁt‘ant' e
PART — C: Learning Resources R : -

“Text Books, Reference Books and Others E o

Text Books Recommended:

1. Microbiology — A Practical Approach - Bhavesh Patel and Nandini Phanse
2. “Solutions to Practical Microbiology - Bhavesh Patel and Nandini Phanse -
3. ‘Experiments in Biotechnology - Nighojkar and Nighojkar -

4. Practical Microbiology- Dr. R.C Dubay, DrDX. ‘Maheshwari

4 Online Resources:

o https:/faculty. es/beh361_handnot
[PART-D: Assessmentand Evaluation AN 1
Suggested Continuous Evaluation Methods: . e i £ e
Maximum Marks: , 50 Marks
Continuous Intérnal Assessment (CIA): 15 Marks
End Semester Exam (ESE): _ 35Marks 0y,
| Continuous Internal | Internal Test/ Quiz— (2); 10& 10 Better Marks out of the two Test/ Quiz
Assessment (CIA): Assignment/ Seminay + Attendance: 05 + obtained marks in Assignment shall
| By Course Teacher) | Total Marks: 15 be consi'de‘redagainVSt 15 Marks
| End Semester Exam A, Laboratory/ Field Skill Performance; On spot Assessment | Managed by course
(ESE); B. Performed the Task based on lab. work— 20 Marks | teacher as per lab.
: Spotting based on fools & technology (written) - 10 Marks | status
C. Viva-voce (based on principle/ techuology) — 05 Marks

St

GO
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> explain the types of food intoxications
> _examine the food born inféctions

FO
UR YE;}I;?NDERGRADUATE PROGRAM (2024 - 23)
o Alg)MENT OF MICROBIOLOGY |
: -OURSE CURRICULUM
PART - A: Introduction '
| Program: Bachelor in Life Science
_ (Degree/Honors) : Semester -V Session: 2024-25
- Course Code MBSE-03 T ' | ‘
2 (é:z:: ';‘;tll): Food and Daijry Microbiology g
se Type _ Discipline Specific Elective (DSE
, ; ?‘ereqmstte (If Any) As per P'rog):am i
, _ourse Learnin : iS course i
| Outemmes (CLOg) At the end of this course, the students will be able to —

> define the zfigniﬁca\nce and activities of microorganisms in food
e relate the principles in traditional food preservation techniques
» identify the statter cultures of different microbial food products

6 | Credit Value

03 Credits | Credit=15 Hours - Learning & Observafion

7 | Total Marks

Max. Marks: 100

ﬁ_,l'_ Minimom Passing marks: 40

R PART-B: Content of fhe Cours

| Total No, Of Teaching-Learning Periods (01 Hr. per period) - 45 Periods (45 Hours)

| Unit |

Topics (Course contents)

| Microbial spoilage: principles, Intrinsic and extrinsic factors that affect gx_.bWt:h and
| survival of microbes in faods, natural flora ard source of contamination of foods in

of food in relation to shelf life.

general. :

Introduction to food and daicy Micrabiology: Tmportance of studying Tood and |
| dairy microbiology, Traditional and ayurvedic foods of Indian origin, Classification | _.

12

Principles and methods of food preservation: Physical methods of food |

preservation: temperature, Pasteurization, canning, drying, High pressure and
Irradiation; chemical methods of food preservation: salt, sugar, organic acids, SOZ

and antibiotics,

‘Microbiology of fermented milk and fermented food: Starter lactic cultures, |

fermented milk products- yogurt, butter and cheese, other fermented foods- idly,
‘bread. Microorganisms as food- Mushroom; - ' s :
Prebiotics and Probiotics- definition and uses, .

1

| v

‘| Food bornediseases: food poisoning, food infectioris and intoxications. Causative

agents, symptoms and preventive measures. Food' intoxications: Clostridinm

botulinum and myeotoxins; Food infections: Bacillus cereus, Escherichia coli,

Shigélla, Listeria monocytogenes:’

u

‘Words ’

Preservation, Food borne diseases, Food intoxications, Microbial spoilage, Prebiofics,

Probiotics
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Part— C: Learnin ng Resources

Text Books, Reference Books and Others

Text Books Recommended-

1. Biochemistry of milk prod ts: 195
2. Food miseepiam Bin Wau:t 3 JA?ldgrgggs AT, Varley J. (1994). Royal Society of Chemistry.

3. Atextbook of M
4. Food Micrabiapger-uiology: R. C. Dubey and Maheshwarl,§ Chand publiations,

Reference Books: Sth Edlﬁon, William C. Frazier, Denms C. Westhoff and N,M. Vanitha

1. Basic food microbiolo Cha
e gy: Chapman & Hall, New York.

crobiology: Ja ™, 0 iti
) gublishers abd Dist s%yDﬁ] h{ Loessner MJ and Golden DA. (2005).7th edition, CBS
ood chroblology Adams MR and Moss MO, (1995)., Cambridge.

Online Resources — e-Resources/ e-Books and o- leaming portals

e ©® & o I

ematerial/u loads/SMB2203.pdf
“Ic‘ rrent/lf0401 ahtml -+

Part—- D Assessment and Evaluatnon .

Snggested Cﬁnﬁﬂuous Evaluamn Meth o dS‘ — »— e

| Maxinium Marks: 100 M\arks
- Contmuous Internal Assessment (CIA) 30 Marks
:. EndSemesterExam  (ESE): , : _ ‘ Ve
| Continuous Internal | Triternal Testl'Qulz—(‘Z) 20+20 ‘Better marks out of the two Test/ Quiz
| Assessment (CIA): | Assignment/ Seminar— 10 + obtained marks in Assignment shall
By Course Teacher) Total Marks— IS & b_e considere'd against 3.'0>Marks'

| End Semester | Two Sectlon A & B
| Exam (ESE) - Section A: Q1. Objectm 10X1=10 Mark Q2, Short answer type~5X4— 20 Marks
' | Section B: Descriptive answer type gts., 1-out of 2 from each unit— 4X10 = 40 Marks

Name and S,lgnaturg of anvener and Members of CBoS

=
DR, KRISHN ATEL
' ASSISTANT PROFESSOR
DEPARTMENT QF MICROBIOLOGY:: =
GOVT. TCL P.G. COLLEGE JANJGIR (C.G.}
- PIN- 4?5366&+MOB 94061 13245
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 —28)
DEPARTMENT OF MICROBIOLOGY
COURSE CURRICULUM

PART—A: Introduction

) I’mgﬁmt Bachelor in Life Science
- __(Degree/Honors) Semester - V Session: 2024-25

Course Code MBSE-03 P

Course Title Lab. Coursé - MBSE-03

Course Type Laboratory Course '

Prerequisite (If Any) | As per Program

JH

Course Learning ‘At the end of this course, the students will be able to—
Outcomes (CLO) " illustrate methods for isolation, detection and identification of -

- . - microorganisms from food samples
$ outline the spoilage microorganisms of food
» compare the effect of temperature on the spoilage of food products
> _relate the parts of mushrooms

6 | Credit Value 1 Credit | Credit= 30 Hours. Laboratory or Field learning/
| Training

7_| Total Marks Miax. Marks: 50 [ Min. Passing marks: 20.
PART — B: Content of the Course e

Total No. of learning-Training/ P.ex?fomame'l’éﬁbﬁsé 30 Periods (30 Hours)

- Module Topics (Course contents) = Pe(;-‘izd
Lab./ Field % '

°| Training/ -
-Experiment
contents of
Course

[solation of spoilage microorganisms from bread.
MBRT ot‘miﬁc; samples and their standard plate count.
Isolation -of bacteria and fungi from food produets. ; ,
Microbiological examination of canned foods. , B 30
Isolation of spoilage bacteria from fiuits and vegetdbles,
Effect of temperature on the spoilage «of-food products.
7. Microbiological examinatiott of mushrooms.
| AL I chobi‘alé'gz"eﬁlgx’ammatimgf'pa‘e'kageafoo&.__ W ol b
[ Key Words | Spoilage microorganisms, Food borne bacteria, Foo 3 borne fungi, Canned food

GI B
¥ . ]

R

—

PART — C: Learning Resources

1 Text Books Recommended: ;
Pyit. Ltd., New Delbi.

1. Practical Microbiology: Dhbeyaﬁdf"MahgshWati. DK,S. Chand & Company,

2. Laboratory experiments in Microbiology: Gopal Reddy
3. Microbiology Laboratory Manual: Cappucino, Sherman, Peatson Bd

Online Resources: ;
. http:‘lmvlmpulinelahs.in ‘ '

. http://w ww:vlab.co.in
+/wy fvlab. wita.edw ‘ i bt

| PART — D: Assessment and Evaluation
Suggested Continuous Evaluation Methads:

ucation:

| Maxirum Marks: : 50 Marks
1 Continuous Internal Assessment (CIA): 15 Marks
End Sémester Exam (ESE): 35 Marks vt
" Continuous Internal Internal Test/ Quiz—(2): 10&10 | Better Marks out of the two Test/ Quiz |

 Assessment (CIA): Assignment/'SEminﬂr¥ Attendance: 05 | 4 ghtained marks in Assignment shall
 (By Course Teacher) | Total Marks: 15 | peconsidered a ainst 15 %/Infrlks

I End Semester | Laboratory/ Field Skill Performance: On spot Assessment - Managed by .
Exam (ESE): A. Performed the Task based on lab. work — 20:Marks course teacher as
\ B. Spotting based on tools & technology (written) — 10 Marks per lab, stﬁtus
C. Viva-voce (based on principle/ technology) — 05 Marks =

ngﬁt%(ole(()U\V?Aﬁ PATEL
N

" ASSISTANT PROFESSOR ,

DEPARTMENT OF MICROBIOLOGY
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FOUR YEAR UNDERGRADUATE PROGRAM (2924 —28)
DEPARTMENT OF MICROBIOLOGY

‘ ‘ - COURSE CURRICULUM
[PART — A: Introduction
: Bachelor in Life Seci }
Progrm (Degme;'H::mn)e Hechte | Semester - VI Session? 2024-25
1 Course Code MBSE-04 T
2 | Course Title Microbial Biotechnology
8 Course Type _ Discipline Speclﬂc Electivc Lo (DSE)
4 |Prerequisite IfAny) | As per Program
5 Course Learning At the end of this course, the students will be able to —
Outcomes (CLO) v > relate the concepts of genetic engineering
’ » classify different types of vectors
> explain the techniques in Molecular Biology
> identify cDNA libraries and their applications
: ‘ __» examine the products of rIDNA technology -
6 | Credit Value , 03 Credits | Credit=15Hours - Learning & Observation.
7 | Total Marks | Max. Marks: 100 | Minimum Passing marks: 40

PART B* Confent of the Course

| Tothl No. of Teachmg—Learmng :Penods (01 Hr. per pe.r_?iqd); 45 Periods (45 Hours)

- Umt o

Toplcs (Course contents)

X NT.O-' Of '
Period

' _‘ Genetic EngmeermgA Tools and techniques in gengtic engineering, Restnctlon 1o
| endonucleases- Types and uses, DNA modeymg enzymzs and thBll' apphcatmns i

| DNA polymerases and DNA ligases- |
Clonmg Vectors: Definition. and Properties Plasrmd vectors: pBR. and pucC -

series. Bacteriophage lambda and M13 based vectors, Cosmids, BACS, YACs.

12

- 'Techlﬁques in Molecular Biology: DNA. electrophoresxs, Tatroduction to PCR, |
RAPD, RFLP. Nucleic acid hybridization techniques- Southern, Northern, |

Western and Dot blots, DNA: microarray analysis.

T ¢DNA libraries and Appllcatlons of rDNA Techinology: Genomm and ¢DNA |
libraries; Preparation and uses, Screening of libraries: C‘elony hybridization-and | -

colony PCR.

TProducts of recombinant DNA technology: Produt:ts of human fherapeufic |

interest - insulin, hCGH, antisense molecules. Bt transgenic - cotton, brinjal,
Gene therapy, recombinant vaccines, protéin engmeermg and site directed

mutagenesis. e

u

" Key

| Veetors, Plasmid, PCR, Colony hybrldlzatlon, cDNA libraries, Bt transgemc, Gene therapy

Words

‘Name and Signature of Convener and Members of CBoS Cﬂ/ '

o

ASSISTANT PROFESSOR
DEPARTMENT OF MICROBIOLOGY
GOVT, TCL P.G. COLLEGE JANJGIR (C.G.)
PIN-495668, MOB. 94061-13245

.........



* | Reference Books:

part— C: Learning Resources

Text Books, Reference Books and Others

Text Books Recommended;
1. A Text Book of Microbiology: R. C. Dub
2 Eistedmattys Y ares?r(x ubey & D. K. Maheshwan
3. Genetics - Arora and Sandhu

Genes XI - Lewin, B.

Principles of Genetlcs Gardner, Simmons and Snustad
Concepts of Genetics - Klug and Cummings
Microbial Genetics - Freifelder

Molecular cloning Vol. 1-III. Sambrook & Russel.

g 0 3 b

Online Resources — e-Resources/ e-Books anfi e- learning poi-tals‘

Part D- Assessment and Evaluation

, Suggwted Contmuous Evaluation Meﬂmds.

- | Maximum Marks: .~ 100 Marks
.| Continuous Internal Assessment (CIA): 30 Marks
End Semester Exam (ESE): 70 Marks P T
Tnternal Test/ Quiz— (2): 20420 | Better marks out of the two Test/ Quiz

Continuous Internal ! _ Fihie two Test! Qs
Assessment (CIA) Assignment/ Seminar— 10 | + obtained tarks:in Asgignment shall

(By Course Teacher) “Total Marks — - 30 be considered against 30' Marks
"End Semester | Two Section—A & B '

Exam (ESE): | SectionA: Q1. ObJectlve 10 X 1=10 Mark QZ vShort answertype-—SXAt— 20 Marks |
vy o] Section B Descriptive answertype gts., 1 out of: ; from each unit — 4X10“ 40 Marks

Name and Signature of Convener and Members of CBoS i
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 — 28)
DEPARTMENT OF MICROBIOLOGY

PART — B: Content of the Course ~
Total No. of learning-Training/ Performance Periods: 30 Periods (30 Hours)

L COURSE CURRICULUM
[ PART — Az Introduction
program: Bachelor in Life Science
' (Degres/Honors) Semester -VI Session: 2024-25
/[ 1_[Course Code MBSE-04 P ;
2 | Course Title Lab. Course
3 | Course T’ype Laboratory Course
g grereq\usite (I_f Any) As per Program
Ozl:rse Learning At the end of this course, the students will be ableto—
comes (CLO) » identify the competent cells and demonstrate transformation
» make use of eleotrophoresis and examine restriction
digestion and ligation ‘
. » perform Southern blotting
~ » examine PCR results :
. 6§ | Credit Value 1 Credit | Credit=30 Hours. Laboratory or Field learning/ Training |
7 | Total Marks Max. Marks: §0 [ Min. Passing marks: 20

Module Topics (Course contents) {f;,f;f;
| Lab.. Field |1. Demonstration of Bacterial Transformation and caleulation of transformation | .
“Training/ | cfficiency. _ & ’
{ Experiment |2. Interpretation of gel electropherograms. R
_ | contents of |3, Digestion of DNA using restriction enzymes and analysis by agarose gel L. 39
. Course electrophoresis. : : ; AR, o
4. Demonstration of Ligation of DNA fragments.
5. Demonsiration of Amplification of DNA by PCR.
6. Demoristration of Sonthern blotting. - = e
~_|7. Observation of Bt.crops. ' : (B 0 GO ! :
 Key Words | Electrophoresis, Re,str,ic,tion:emmﬁéigifmnﬁ'rmfgmﬂm‘?aﬁém Southern blotting

' PART — C: Learning Resources
[ Text Books, Reference Books and Others A
- Text Books Recommended: o g
" 1. Microbiology— A Practical Approach - Bliavesh:Patel and Nandini Phanse
2, Experiments in Biotechnology ~ Nighojkar and Nighojkar

3. Current protocols in molecm‘biology:_Aquéls.,_ _

Online Resources: s

v B
N e
| e hitpsi//wwwdeshbandhucollegeacin sdifesresources/hotan
PART — D: Assessment and Evaluation

| Suggested Continuous Evaluation Methods:
Maximum Markss 50 Marks
Continuous Internal Assessment (CIA): 15 Marks

| End Semester Exam (ESE): 35 Marks - ‘
~ Continuous Internal | Internal Test/ Quiz— @) 10& 10 | Betier Marks out of the two Test/ Quiz
- |. Assessment (CIA): Assignment/ Seminar + Attendance: 05 | + obtained marks in Assignment shall
(By Course Teacher) | Total Marks: 15 | be considered against 15 Marks
End Semester Exam Laboratory/ Field Skill Performance: On §p0t~,Assessment Managed by
(ESE): A. Performed the Task based on lab. work — 20 Marks | course teacher as
B. Spotting based on tools & technology (written) - 10 Marks | per Iab: status
- ¥ C. Viva-voce (based on principle/ technology)— 05 Marks B
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FOUR YEAR UNDERGRADUATE PROGRAM (2024 - 28)
DEPARTMENT OF MICROBIOLOGY

COURSE CURRICULUM
PART - A: Introduction
| Program: Bachelor in Life Science | Semester - II/ IV/V/VI Session: 2024-25
(Certificate/Diploma/Degree) - S
1 | Course Code MBSEC-01 - |
. |2 | CourseTitle Mushroom Cultivation |
‘ 3 | Course Type Skill Enhancement Course SEC) ~——
‘ ; Iérerequisite (If Any) As per Program _ - -
Course Learning ' i ' ts will be able to—
: g At the end of this course, the studen .
“ Outcomes (CLO) e end O t08 < | and medicinal values of mushroom
) _ » explain nutritional and heir spawn preparation

» relate the types of mushrooms and ; ,
> examine ﬂtzapmemods of cultivation and econorei” glstli)sglfm of
" » attain expertise using different Agro-residues for € ‘

mushrooms

| » observe post-harvest mana ement o x?iszﬁﬂog‘; and
6 | Credit Value 53 Credits | Credit=13 Hrs. Theorelical L8V o 1 ing

(LC +1C) | =30 Hrs. Laboratory or field leart
7 | Total Marks — I Max. Marks: 50 | Minimum Passing marks
PART-B Content of the Course TR N
Total No. of Teaching-Learming Periods: <5 yours
- ’ Theory — 15 Periods (15 His,) and Lab. or Ili?ie]d-‘Le’arl’jmgleralflmg 30 Periods 3 : N);,OF__.
Module Topies (Course Contents) ; Period
-« [ {Tntreduction and Lifs cycle: Classification and identification of edible and
nonedible mushrooms: Nutritional and medicinal value of mushroom, Scope of
mushroom culfivation. Taxonomic position and Life" cycle of m‘ushmmn. Types
of mushrooms; Button mushroom (Agaticus biporus), Milky mushroom
(Calocybe indica), Oyster mushroom (Pleurotus sajor kaju) and. paddy straw

et

Th mushroom (Volvariella volvacea). (Observation). o | 5
Pheory | principles and Requisites: Sterilization and disinfection of substrates, growth :
LContants medium, isolation, - spawn production and maintenance.

(Observation) _ , : -
Techniques of Cultivation: §tructure and construction of low-cost mushroom

huts, layout of Traditional and Green house method. Maintenance of proeper
condition in mushroom huts, Composting, bed arnd polythene bag preparation,
| Spawning-casing-cropping. (Observation). ; ey
1.Preparation of laboratory Glassware (Chemical washing, cleaning and drying). |
2 Basic infformation about autoclave, hot air oven, laminar air flow
3 Sterilization and sanitation of mushroom house; instruments ete.
Lab./Field | 4.Identification of edible and poisonous mushrooms, | 30
Training | 5.Preparation of Mother Culture. Spawn- media prepatation, Inoculation, and
Contents | incubation. " '

6.Preparation of different types of bed for cultivation, | Chairman
7.Cultivation of Mushroom using compost/ paddy straw/agricultural wastes.......-
e ’ 10.Harvesting and post-harvest management of crops. (Observation & Piactics) /]! P Al /
Key Words | Mushroom, Spawning, Compost, Harvesting - Taya, Fa k™ /JJ
ol Name and Signature of Convener and Members of CBoS ) : 70
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Part-C: Learning Resourceg

/

Text Books, Reference Books ang Oth
~ Text Books Recommended° -

. Nita Bhal. (2009

d o ). Hand b
1y 'If;t, ;ﬁe\sw Belhi, ook on Mushrooms. 2nded. Vol. I and II. Oxford and IBH Publishing Co. Pvt.
et s O () P
3. Biotechnology %/nk
Reference Books: |

1. Stamets, p ‘ ' :
——2C1S, Paul, and J. : ; o , -
Online Resources — J.S. Chilton. 1983. The Mushroom Cultivator. Agarikon Press, Olympia, WA. 415 p.

hftns: ”nios‘a‘:‘?esources/ e-Books and e- learning portals

n/media/documents/vocational/mushroom production revised)(618)/L.

aj Kapoor. '
Kumaggso:;,( 1988). Mushtoom Cultivation. Mittal Publication, New Delhi.

‘llnhg i Qrf:.c&.nié.i'n/ho‘i‘ﬁculture/PDFmownlo‘ d/Mushroom %

_>_http:/inhb.gov.in/pdf/Cultivationpdf

PART: . vation.pdf
ART: D ASSESSMENT AND EVALUATION

ISlelgg.estedy Continuous Evaluation Methods:

= aximum Marks: 50 Marks

on&_tlguous Internal Assessment (CIA): 15 Marks
nd Semester Exam (ESE): © 35 Marks

Continuous Internal | Internal Test/ Quiz— (2): 10&10 | Better Marks out of the two Test/ Quiz ‘

%20Project Part%201.pdf

ﬁss gsm“t(cm)‘- Assignment/ Seminar + Attendance: 05 '+ obtained marks in Assighment shall
(By Course Teacher) | Total Marks: 18 ;. o s o byt =
R i ‘ “be considered against 15Mafks
End Semester | Laboratory/ Field SKill Performance: On spotAssessment | Managed by
Exam (ESE): A. Performed the Task based on lab. work — 20Marks Coordinator as p P
B. Spotting hased @n.;faols&teéh‘nolgigy {written) - 10 Marks > skiilin" ' ~
T ~ C. Vivasvoce _(baséti:on-pltinci"pl'éf 'techmﬂ'o,gy'):-é- 05 Marks ' iling 7

Name and Signature of Convenerand Membérs’.-of‘C—BoS:

(6]

DR. KHISHNA KUMAR PATEL
ASSISTANT PROFESSOR

DEPARTMENT OF MICROBIOLOGY .. ,..;z
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