Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction
rogram: Bachelor in Life

Semester: 111 Sem Session:2024-2025
ciences
Diploma/Degree/Honors)

Course Code BTSC-03-T

‘ourse Title Genetics and Biophysics
Course Type Discipline Specific Course (DSC)
k Pre-requisite \ As per program
(if any)
5 | Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) | e Understand classical genetics of inheritance
e Understand variation in genes and its impact.
e Understand the use of basic physical tools for the measurement off
biological processes.
6 Credit Value 03 Credits (Credit = 15 Hours - learning & observation)
7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40
Part B: Content of Course (Theory)

Unit

Total No. of Teaching-leaming Periods (01 Hr. per period)- 45 Periods (45 Hours)

Topic (Course content)

Chromosome and gene

labeling, comparative genome hybridization.

coding genes, overlapping genes & multigene family.
11

12 (12
Hrs)
2. Change in chromosome number & structure: Ploidy and rearrangement
(Deletion, Duplication, Inversion &Translocation).
4. Mutation: Classification, mechanism, repair, role in evolution.

1. Techniques to study chromosomes: Karyotyping, banding, chromosome

3. Concept of gene: Fine structure of gene, split gene, pseudogenes, non-

Classical genetics
1.
2. Linkage, Crossing Over.
3. Sex-linked inheritance and pedigree.
4. Cytoplasmic inheritance.
Instrumentation I

Mendelian genetics- basic principles and interaction of genes.

1.

microscopy (TEM and SEM).
. pH meter, absorption, and emission spectroscopy

w N

(visible, UV, infra-red),
4. Centrifugation principle and its types.

Simple microscopy, phase contrast microscopy, fluorescence, and electron | Hrs)

1t

Principle and law of absorption fluorimetry, colorimetry, spectrophotometry

Instrumentation 11
1.

\ immuno-electrophoresis.

Introduction to electrophoresis. Starch-gel, agarose-gel electrophoresis,

11 (11
Hrs)

2. Introduction to the principle of chromatography. Paper ch{@patography,
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology

Course Curriculum
Part A: Introduction
Program: Bachelor in Life Semester: III Sem Session:2024-2025
Sciences

(DlplomafDegreefﬂonors )

Course Code BTSC-03-P

2 Course Title |Genetics and Biophysics

3 | Course Type Discipline Specific Course (DSC) - Practical
4 PrC'TCCIUiSitC As per program
(if any)

5 | Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) | e Perform cellular replication.

e To conduct genetic inheritance and interpretation.

e Nucleic acid estimation.

e Perform biological extraction, identification and measurement.

6 | Credit Value 01 Credits Credit =30 Hours Laboratory or Field learming/Training
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20

Part B: Content of Course

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

Module Topic (Course content) No. of
Period

Lab./Field 1. Permanent and temporary mount of mitosis and meiosis.

Training/ 2. Karyotyping with the help of photographs.

Eél;f]rt‘;::‘ 3. Problems regarding Genetics and Mendelian deviations in 30

dihybrid crosses.
4. Pedigree charts of some common characteristics like blood group,
color blindness, and PTC tasting.
Temporary mount of Giant chromosome.
Photometric (colorimetric/spectrophotometric) estimation of
nucleic acid.

of Course

&

7. Cellular fractionation by centrifugation.

8. Maintenance and operation of laminar airflow.

9. Extraction by using the Soxhlet method.

10. To identify lipids in a given sample by TLC.

11. To verify the validity of Beer’s law and determine the molar

extinction coefficient of NADH.
12. Operation of electrophoresis for protein.

Keywords | Gene, Genetic alteration, Spectrophotometry, Electrophoresis.

e Part C - Learning Resource
Text Books, Reference Books, Other Resources -
Text Book- (\
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology

Course Curriculum
Part A: Introduction
Program: Bachelor in Life Semester: I11 Sem Session:2024-2025
Sciences
(DlplomafDeErcefHonors)

Course Code BTSE-01-T

2 | Course Title  [Environmental Biotechnology

3 Course Type Discipline Specific Elective course (DSE)
4 Pre-requisite As per program
(if any)

5 | Course Learning | After completing this course, the students will be able to -
Outcomes (CLO) | e Understand wastewater management.

e Understand the significance and scope of biodegradation.
e Develop skills for bioremediation.

e Develop skills for the management of xenobiotics.

6 | Credit Value 03 Credits (Credit = 15 Hours - learning & observation)

7 | Total Marks Max. Marks: 100 | Min Passing Marks: 40

Part B: Content of Course (Theory)

Total No. of Teaching—learning Periods (01 Hr. per period)- 45 Periods (45 Hours)

Unit Topic (Course content) No. of
Period
I Environmental treatments
1. Domestic (municipal) and industrial wastewater treatments: primary,
secondary and tertiary. 12 (12

2. Important microorganisms in wastewater treatment, principles of their Hrs)

growth and plasmid-borme metabolic activities.

3. Aerobic biological treatments: activated sludge process rotating biological
contactors.

4. Anacrobic biological treatments: airlift membrane bioreactors packed bed
(column reactor.)

I1 Environmental degradation 11 (11

1. Biodegradation: definition and concept, ready biodegradation, ultimate | hrs)
biodegradation and inherent biodegradation.

2. Aerobic and anaerobic degradation pathways in microbes.

3. Biodegradation of hydrocarbon with suitable example.

4. Concept of municipal solid waste management.

I Environmental remediation 11 (11

1. Introduction, definition and concept, methods of bioremediation (in situ and hrs)
ex-situ methods)

2. Bioremediation of soil (saline soil and alkaline soil)

Phytoremediation: concept and types.

. Applications of bioremediation.
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Four Year Undergraduate Program (2024-28)

Department of Biotechnology
Course Curriculum

Part A: Introduction

Program; Bachelor in Life Semester: ITI Sem Session:2024-2025

Sciences
(Diploma/Degree/Honors)
] Course Code BTSE-01-P

2 | Course Title [Environmental Biotechnology

5| Course Type

Discipline-Specific Elective (DSE)--Practical

4 Pre-requisite

As per program
(if any)

5 | Course Learning | After completing this course, the students will be able to -

Outcomes (CLO) .
bodies.

Understand and analyze physical and chemical parameters of the water

o Estimate biological pollutants from the water bodies.
e Determine physical and nutritional conditions of the soil.
e Estimate various inorganic and organic contents from pollutants.

6 Credit Value

01 Credits  Credit =30 Hours Laboratory or Field learning/Training

7 Total Marks Max. Marks: 50

| Min Passing Marks: 20

Part B: Content of Course (Theory)

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

Module Topic (Course content) No. of
Period

Lab./Field 1. Determination of DO, and BOD, from polluted water sample.
Training/ 2. Determination of COD from a polluted water sample.
Experiment 3. Bacterial examination of water by MPN test. 30
gﬂﬂiﬁﬂ“ of | 4. Coliform test.

5. Determination of soil pH and total organic carbon.

6. NPK determination from soil.

7. Determination of alkalinity and hardness of water.

8. Estimation of total nitrogen in Kjeldahl's method.
Keywords | Wastewater management, biodegradation, bioremediation, xenobiotics.

¢ Part C - Learning Resource

Text Books, Reference Books, Other Resources -

Text Book-

&Techniques, MJP

Ltd

e Murugesan A. G.and Rajakumari C-Environmental Science and Biotechnology: Theory

Asthana D.K. and Asthana M.,-Environment: Problems and Solutions- S. Chand
Chatterji A K., Introduction to Environmental Biotechnology, Prentice Hall of India Pvt.

Reference Book-

e Jogdand S.N.- Environmental Biotechnology- Himalaya Publishing Hotse
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Four Year Undergraduate Program (2024-28)
Department of Biotechnology
Course Curriculum

Part A: Introduction

Program: BSc in Life Sciences Semester: I Sem Session:2024-2025
(Certlfcatéf Diploma/Degree/Honors)

Course Code BTVAC-01

2 Course Title Plants-based Secondary Metabolites

3 Course Type ~ Value Addition Course (VAC)
4 | Pre-requisite As per requirement.
(if any)

5 Course Learning | After completing this course, the students will be able to -

Outcomes (CLO) | e Understand the medicinal values applicable to the Indian knowledge
system.

o Identify the plants with medicinal viability.

e Explore the scientific validation of our traditional knowledge.

e Develop competency for exploration of secondary metabolites and their

application.
6 Credit Value 02 credits (Credit= 15 Hours - leaming & observation)
7 | Total Marks Max. Marks: 50 | Min Passing Marks: 20

Part B: Content of Course (Theory)

Total No. of Teaching—learning Periods (01 Hr. per period)- 30 Periods (30 Hours)

Unit Topic (Course content) No. of
| Period
I Medicinal plants and their viability
1. General account of medicinal plant.
2. Scope of medicinal plants in the Indian market and abroad. 08 (08
3. Role of medicinal plants in human health, advantage and limitation. Hrs)

4. The basic theory of instrumental mechanism e.g. Soxhlet, oven,

lyophilizer, etc.
11 Significance of the Indian knowledge system 07 (07
I Extraction techniques used for secondary metabolite isolation. Hrs)

2. Secondary metabolite storage.
3. Systems of Indian medicines: Ayurveda, Unani, Siddha, and Homeopathy.
4. Classification of crude drugs: Morphological, taxonomical, chemical, and

pharmacological.
I Methods for phytochemical screening 08 (08
1. Preparation technique of herbal infusions, decoctions, lotions, etc. Hrs)
2. Introduction to phytochemical screening-alkaloids, polyphenolic
compounds.

3. Introduction to phytochemical screening- glycosides.
4. Introduction to biological testing of herbal drugs (analgesics, anti-
inflammatory and antianxiety agents).

v Essential industrial regulations 07 (07
1. Calibration and validation as per ICH and USFDA guidelines. Hrs)
2. Production management, supply chain management & challenges
3. Government subsidy & industries,
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