Part A :Introduction

Minor Class: B.Sc. Year: I Session : 2025-2026

Subject : Biotechnology

Course Code

Course Title Bioinstrumentation
Course Type Minor-1
Pre-requisite To study this course, a student must have had the subject

3 . th = &
(If any) Biology in 12" class/Certificate course/Diploma

Course Learning Course Objective .:-The main objeptivc of the course v‘vil] bc_ to
outcomes (CLO) understand the physical concepts required to study various biochemical
aspects. By the end of the paper, a student should be able to correlate the
use of technique and-

1. To study different techniques of microscopy and ultracentrifugation
To identify the applications of electrophoresis and chromatography To
develop an understanding for spectrophotometry technique

2. Apply the techniques for production, analysis and modifications of
biomolecules.

Learning Outcome :-Thus, the knowledge obtained from this course can

help students in the following ways :

1. The students could pursue a career in industries that specialize in
Instrumentation specifically for Life Science Research and Analysis

2. Avail jobs in Production, Quality Control and Rand D divisions of
Pharmaceutical and Biotech companies.

3. The students can carry out basic research in various areas of biology
due to their understanding of the techniques

4. Start up companies of their own for supplying basic instruments like
colorimeters, pH meters, etc.

Credit Value 2

Total Marks Max. Marks: 30+70 Min. Passing Marks : 35

g
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Part B : Content of the Course

Total numbers of Lectures (in hours per week) : 2 hours per week
Total Lectures : 30 hours

Unit

Topics

Number of
Lectures

General Biophysical methods-
pH and buffers, Measurement of pH,

Centrifugation — Basic Principle of Centrifugation, Instrumentation of
Ultracentrifuge (Preparative, Analytical).

Activity-
it Measurement of pH of different fruit juice.
il. Discussion on Ultracentrifuge.

12

II

Microscopy-
Principles and applications of light, phase contrast, fluorescence and electron
microscopy.
Activity-
i. Lab visit of SEM and TEM facility.

ii. Preparation on working principle of phase
contrast microscope.

12

I

Separation & Identification of Materials-
Concept of Chromatography, Paper Chromatography,

Adsorption Chromatography, Thin Layer Chromatography, Gas Liquid
Chromatography,

Activity-
i.  Assignment on different types of coloum chromatography.
ii.  Question on chromatography concept.

12

Electrophoresis—

Principle, types (polyacrylamide and agarose gel electrophoresis) and
applications of electrophoresis.

Activity-
i.  Group discussion on application of electrophoresis.
ii.  Chart making on PAGE and agarose gel electrophoresis.

12

Spectroscopy—
Basic principles of UV-Visible spectrophotometry and colorimetry,

12
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instrumentation and application.

Activity-
i. Report writing on UV-Visible spectrophotometry and colorimetry.
ii. Video on working principle of UV-Visible spectro.

Note: One activity from every Unit is must for students.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :

Bioinstrumentation, Webster

Biological spectroscopy: Campbell and Durek

Modern Spectroscopy, J.M. Hollas, John Wiley and Son Ltd.

Introduction to instrumental analysis, ed. Robert. D. Braun, 1987. McGraw Hill, UK
Biophysical Chemistry: Principles and techniques, ed. A Upadhyay, K. Upadhyay and
N. Nath, 1998, Himalya Publication House, Delhi

Manual of experiments in Biotechnology —DrlLeenalLakhani and Sheeba Khan,
Kailash Pustaksadan

7. Molecular biology and BiotechnologyAuthor P.K.Gupta Publication S.Chand

8. Biomolecules and Cell biology Author P.K.Gupta Publication S.Chand

oA X b e

=4

Suggested equivalent online courses :

https://pubs.acs.org/loi/bichaw (for Biochemistry),

https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edwbiotech (for biotechnology)

https://guides.lib.uh.edu/sb.php?subject id=85878

http://www.freebookcentre.net/Biology/BioTechnology-Books.html free e books on biotechnology
https://www.phindia.com/B ooks/ShoweBooks/MTExNA/Biotechnology free e books on
biotechnology

https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology

https://uj.ac.za.libguides.com/biotechnology/online e books on biotechnology

(@w/&f—g“
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Part D : Assessment and Evaluation (Theory)

Maximum Marks : 100
Continuous Comprehensive Evaluation (CCE) : 30
University Exam (UE) : 70
Time : 02.00 Hours
Internal Assessment : Class Test 15
Continuous Comprehensive Assignment/Presentation 15
Evaluation (CCE)

Total 30

Section (A) : Three Very Short 03x03=09
External Assessment : Questions (50) Words Each)
University Exam Section (B) : Four Short 04 x 09 = 36

Questions (200 Words Each)

Section (C) : Two Long 02x.125=25

Questions (500 Words Each)

Total 70

\ i
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Part A :Introduction

Program- Minor

Class: B.Sc. Year:1I Session : 2025-2026

Subject : Biotechnology

Course Code

Course Title

Lab Course for Bio Instrumentation

Course Type Minor- 1 Practical
Pre-requisite To study this course, a student must have had the subject Biology
A in 12™ class/Certificate course/Diploma

Course Learning

Course Objective :- The main objective of the course will be to
understand the practical concepts required to study various bioinstruments.

outcomes (CL
i) By the end of the paper, a student should be able to:
1. Correlate the use of a particular technique to understand a fundamental.
2. Apply the techniques for production, analysis and modifications of
biomolecules.
Learning Outcome :- Thus, the knowledge from this course can help in
the following:
2. The students could pursue a career in industries that specialize
in Instrumentation specifically for Life Science Research and
Analysis
3. Avail jobs in Production, Quality Control and Rand D
divisions of Pharmaceutical and Biotech companies.
4. The students can carry out basic research in various areas of
biology due to their understanding of the techniques
5. Start up companies supplying basic instruments like
colorimeters, pH meters, etc.
Credit Value Practical - 2
Total Marks Max. Marks: 27, - 460 | Min. Passing Marks : 35

(‘F~'\<rw°‘&;‘if’-g\4 B
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Part B : Content of the Practical Course

Total numbers of Lectures (in hours per week) : 2 hours per week
Credits — 2 (Total Lectures : 30 hours)

LIST OF PRACTICALS
1. pH meter : - Find pH of a solution giving detailed account of pH meter operation
2. Preparation of buffer of a known pH (phosphate buffer, acetate buffer)
3. Measure components and working of centrifuges
4. Solvent-solvent extraction of plant pigments, - Use of paper chromatography for separation of

plant pigments

To identify lipids in given sample by thin layered chromatography.

Separation of bimolecular by gel prevention chromatography

Principle, types (polyacrylamide and agarose gel electrophoresis), applications.
To study the compound microscope.

© %0 N oW

To study phase contrast microscope

10. To determine maximum absorption spectra of mixtures (potassium dichromate and potassium
permanganate) solution.

Part C : Learning Resources

Text Books, Reference Books, Other resources

Suggested Readings :
1. Bioinstrumentation, Webster
2. Biological spectroscopy: Campbell and Durek
3. Modern Spectroscopy, J.M. Hollas, John Wiley and Son Ltd.
4. Introduction to instrumental analysis, ed. Robert. D. Braun, 1987. McGraw Hill, UK
5. Biophysical Chemistry: Principles and techniques, ed. A Upadhyay, K. Upadhyay and N.

Nath, 1998, Himalya Publication House, Delhi

Manual of experiments in Biotechnology —DrLeenal.akhani and Sheeba Khan,
KailashPustaksadan

7. Molecular biology and BiotechnologyAuthor P.K.Gupta Publication S.Chand
8. Biomolecules and Cell biology Author P.K.Gupta Publication S.Chand

o

Suggested equivalent online courses :

https://pubs.acs.org/loi/bichaw (for Biochemistry),

https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edwbiotech (for biotechnology)
https://guides.lib.uh.edw/sb.php?subject id=85878
http://www.freebookcentre.net/Biology/BioTechnology-Books.html free e books on biotechnology
https://www.phindia.com/Books/ShoweBooks/MTExNA/Biotechnology free e books on
biotechnology

https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology
https://uj.ac.za.libguides.com/biotechnology/online e books on biotechnology
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Part D Assessment and Evaluation

Suggested Continuous Evaluation Methods:

Zo o2 Assessment Marks External Assessment Marks
Class interaction $0 Viva-voce on Practical 10+10
Attendance 3 Practical Record File 10 + 40
Assignment (Charts/Models/ % Table Work /Experiments 50 +40
Seminar/ Rural Service
/Technology Dissemination/
Report of Excursion/Lab
Visits/Survey/ Industrial
Visit)
Total 20 Total © |80
Scheme of Table Work/ Experiments:
1. Major Experiment 15
2. Minor Experiment- | 10 45
3. Minor Experiment-2 10 4+
4. Spotting 15
5. Viva-Voce 10 +10
6. Practical Record 10 +40

KWQ\-
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1. https://pubs.acs.org/loi/bichaw (for Biochemistry),

2. https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edu/biotech (for biotechnology)

3. https://guides.lib.uh.edu/sb.php?subject id=85878

4 .http://www.freebookcentre.net/Biology/BioTechnology-Books.html free e books on
biotechnology

5. https://www.phindia.com/Books/ShoweBooks/MTExNA/Biotechnology free e books on
biotechnology

6. https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology
7. https://uj.ac.za.libguides.com/biotechnology/online e books on biotechnology
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Suggested equivalent online courses :

.https://pubs.acs.org/loi/bichaw (for Biochemistry),

https://pubs.acs.org/loi/bipret, https://guides.lib.uh.edu/biotech (for biotechnology)
https://guides.lib.uh.edu/sb.php?subject id=85878

http://www.freebookcentre.net/Biology/BioTechnology-Books.html free e books on biotechnology

.https://www.phindia.com/Books/ShoweBooks/MTExNA/Biotechnology free e books on biotechnology

.https://bookauthority.org/books/best-biotechnology-ebooks e books on biotechnology

https://uj.ac.za.libguides.com/biotechnology/online e books on biotechnology
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