M.P. (Autonomous)

st. Aloysius’ College Jabalpur,
with Potential for Excellence (CPE)

Reaccredited A++ by NAAC with CGPA 3.58/4.00, College
DST-FIST supported and DBT Star College Scheme

Department of Botany and Microbiology
Session 2025-26

B.Sc. I Semester Industrial Microbiology
Tools and techniques in Microbiology
Core course Major 1

- . Syllabus of Theory Paper

Part A- Introduction
Program: Certificate | Class: B.Sc. | Semester : I | Session: 2025-26
Subject: Industrial Microbiology
1 Course Code j
2 Course Title Tools and Technique in Industrial Microbiology
3 Course Type (Core Course) j ~ Core Course Major 1
4 Pre-requisite (If any) To study this course, a student must have had the subject
- Biology in Class/ 12/certificate/diploma.
5 Course Learning Outcomes On completion of this course, the learners will be able to-
(CLO) e Understand the importance of microbes in Vedas and
relevance of microscopic approaches in life sciences
e Develop skills to understand concept and applications
of instruments used in life sciences.
e Develop scientific understanding  of  analytical
techniques
e Be able to interpret the results of an experiment
e Demonstrate use of different tools and different modern
3 h 3 techniques in the field of Industrial Microbiology.
6 Credit Values 4
7 Total Marks Max. Marks: 30+70 | Min. Passing Marks: 35
o _ _Part B- Content of the Course
Total No. of Lectures- Tutorials- Practical (in hours per week): 60 Hrs
L-T-P: :
Unit ) Topics ) B No. of Lectures
1 Microbes in Vedas, Krimi (microbes), Drishta (visible/macroscopic), | 12 Hrs
Adrishtha (invisible/microscopic), pranayashree (living in organisms) and
Disease from microorganism,

anyastha nashreya (existing elsewhere),
Treatment by natural resources, herbs,
Contribution of sages, Rishi Kanva, Atri,

Ayurveda and its components.

fumigation, cleansing practice,
Yamadagni and Agasti.

Microscopy and Microscopic Techniques
Principle and application of light microscopy, dark field

microscopy, phase contrast microscopy
Fluorescence microscopy, confocal microscopy
Electron Microscopy, scanning & transmission electron

microscopy,
e Micrometry, Camera Lucida

J o Software in Microscopy
/4
2\
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Chromatography and I
vography and Electrophoresis 12 Tire

 Principle, application : S , ]
2D & dese ct on and affinity of paper chromatography (including | \
scending chromatography) 7 A
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(l}l:lni;ﬁ_::‘xi((;]I\E;:?(\)t:t(');;mphy -~ column pqckin;z & fraction collection
g natography and lon 'l',):Ch:m;',c Chromatography ‘ |
gt LC pflnc‘mlc and application | |
P lr‘l:n:nplc and .apphcauon of : Native polyacrylamide gel | |
c]ezl:(;plllorcs!s, SDS - pglyacrylgmidc gel clcctrophorcsif;. 2D gel

phoresis, isoelectric focusing, zymograph preparation, 4garose
gel electrophoresis.

i;ltcli\'lty: Make a model of Column chromatography using & syringe and
. |

3 5 :
Spectrometry, Colorimetry, Turbidometry and Centrifugation

“Q

« id k
% Principle and use of absorption spectra of biomolecules. Their analysis \1
1

-
.,

*
4 0‘.’

>
*

12 Hrs

using UV and visible range.

Prfnciple and use of colorimetry

Pn.ncip]e and use of turbidometry |

Pnr}mple and types of analytical centrifugation, RCF and i

. sedimentation co-efficient, ultra centrifugation and types of gradient |

+» pH meter, autoclave, hot air oven, incubator and BOD incubator and |
Laminar Air Flow. !\

Activity: Make a chart of working of spectro hotometer / centrifuge. |

4 Culture Techniques | 12 Hrs

& Culture media, preparation, types- define differential, selective and i

enrichment culture media ;‘ }

\

L/
> 0.0

*
‘0

>

>
.0

& Isolation techniques — pour plate, spread plate, streak plate, serial
dilution method.

& Pure culture, enrichment culture and micromanipulator. \

& Maintenance and preservation of pure microbial cultures. ‘

& Lyophilization and cryopreservation.

'\
{
Activity: Make a chart of different isolation technique. |

5 Sterilization and Staining Techniques & 12 Hrs

& Sterilization — Principle & method of sterilization, physical and
chemical agents of sterilization.
Disinfectants, antiseptics, phenol coefficient
Nature of dyes, physical and chemical theories of staining
Principle, procedure and application of simple staining, negative
staining, differential staining.
< Study of Aseptic techniques — preparation of cotton plugs for test
tubes and pipettes, wrapping of petri plates and pipettes.
Activity; Demonstrate sterilization using a pressure cooker
——/ » . .
Kemordsll‘agg;Mlcroscopx, Centrifugation, Chromatography,Spcctrophotometrv t
- Part C- Learning Resources |
Text Books, Reference Books, Other resources

i Suggested Books:

1. Tools & Techniques in Microbiology — Nath & Upadhyay

2. Principles & Techniques of Biochemistry and Molecular Biology Cambridge University Press =
Wilson & Walker J 2010

3. Hand book of techniques in microbiology AS Karwa, MK Rai, HB Singh (A Laboratory guide to

microbes

*
R X4
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‘““,i:‘(;“"vw*"‘::--;««:\»;» s ‘ I W N
h ,01: & lgl\j\u]lus of microbiology text book by Sundara & Rajan
A ﬂmt.bnok of microbiology ~ PS Bisen and Kavita Verma
ractical Microbes A Labor. S anthi ' N
Kuml"-'ﬂ}mmbw A l.nhAmulm'y Manual by 13 Senthil Kumar, Zothansganga, 1) Senbagam, ¥
Bt 'm']‘h Gurusubramaniam (Paper Back -~ Kumar BS)
=thnie Fermented Food and beve “India si i
_ crages of India signs history and culture by .
. Springer India. , ’ '
O. Ge i i 1 | I i i
5 Sm?sclml‘Mtcrobx.ology and sale structure. Mahima Golani, Yashraj Publications,
o "]njccw:nu in Vedas: The forgotten past of Mmicrobiology in Indian Vedic knov
547 dpe ’ ‘P.K..Mnmya R C Kuhad, Indian Journal Microbiol.
. Vedic Microbiology: A Scientific Approach, R.C.Dubey

S.
6.
7.

Jyoti Prakash Tamang,

[ndore.

Suggested equivalent online courses:

5

the_Vedas- A_Revived_History

e  https://www.researchgate.net/profile/Chakradhar-
Frend/publication/325320951 VEDIC_MICROBIOLOGY Microbiolog
A_Revived Histow/links/Sdﬂ08d945855159aa4808738/VEDIC-MICR()BI()LOG

in the Vedas-

Senthil

JNedge U Kuhad, |

!
|

2 . ..
2. Suggestive digital platform web links - —

»  https://www.researchgate.net/publication/325320951_VEDIC MICROBIOLOGY Microbiology. in ‘

%

Y-Micmbiolofz\'-

!

in-the-Vedas-A-Revived-History.pdf

e http:/krepublishers.com/02-Journals/JBD/JBD-07-0-000-1 6-Web/JBD-07-2-000-1 6-Abst-PDF/JBD-
07-2-101-16.055. Padhy-S/JBD-07-2-101-16-055-Padhy-S-Tx[3].pmd.pdf ‘
E
Part D — Assessment and M
Suggested Continuous Evaluation Methods: \

Maximum Marks: 100
Continuous Comprehensive Evaluation (CCE): 30 marks

Main Exanﬂu&@ﬂ% '

Internal Assessment: Class Test 15 \
Continuous Assignment/Presentation 15
Comprehensive l
Evaluation (CCE) ‘
External Assessment: Section (A): Five Objective type Questions Total : 70
Main Exam Section (B): Five Short answer type Questions

Section (C): Five Long answer type Questions
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