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(Autonomous)

Introduction of Open Electives (Marathi): For Arts and Commerce Faculty
In recent years, the field of biotechnology has emerged as a cornerstone of scientific
advancement, with applications ranging from healthcare to agriculture and environmental
conservation. Recognizing the interdisciplinary nature of biotechnology and its relevance
beyond traditional science domains, the Department of Biotechnology is delighted to introduce

an Open Electives Course in Biotechnology tailored for Arts and Commerce Faculty.

1. Rationale:

1. Interdisciplinary Learning: Biotechnology intersects with various disciplines such as
ethics, economics, policy-making, and communication. Offering this course to Arts and
Commerce students allows them to explore these intersections and gain a holistic

understanding of biotechnological concepts.

2. Career Opportunities: Biotechnology offers diverse career pathways beyond laboratory
research, including management, entrepreneurship, communications, and regulatory affairs.

This course equips students with the foundational knowledge required to pursue such careers.

3. Addressing Societal Challenges: Biotechnology plays a crucial role in addressing pressing
societal challenges such as healthcare disparities, food security, and environmental
sustainability. Arts and Commerce students, equipped with biotechnological knowledge, can

contribute to devising innovative solutions to these challenges.
Course Overview:

1. Fundamentals of Biotechnology: Introduction to basic concepts, principles, and techniques

in biotechnology, including genetic engineering, molecular biology, and bioprocessing.

2. Biotechnology in Society: Exploration of the ethical, social, and economic implications of
biotechnological advancements, including discussions on bioethics, intellectual property

rights, and biotechnology entrepreneurship.

3. Applications of Biotechnology: Examination of biotechnological applications in healthcare,
agriculture, environmental conservation, and industrial biotechnology, with case studies

illustrating real-world implementations.
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4. Communication and Outreach in Biotechnology: Development of communication skills to

effectively convey biotechnological concepts to diverse audiences, including policymakers, the

public, and stakeholders.

Thus, the introduction of the Open Electives Course in Biotechnology for Arts and Commerce

Faculty represents a proactive step towards fostering interdisciplinary learning and preparing

students for the challenges and opportunities of the 21st century. By equipping students with a

foundational understanding of biotechnological concepts, this course aims to empower them to

make informed decisions, engage in critical discourse, and contribute meaningfully to

addressing global challenges through biotechnological innovation.

Open Elective/ Generic Elective Framework and Course Distribution:

Subject: Biotechnology (For Arts and Commerce Faculty )
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Title of the Course: Introduction to Biotechnology

Year: 1 | Semester: 1
Course Course Code Credit Distribution | Credits | Allotted Allotted Marks
Type Theory | Practical Hours
CIE | ESE | Total
OE-01 | OE-BT 01 02 00 02 30 15 35 50

Learning Objectives:

1. To Gain a fundamental understanding of the core concepts of biotechnology

2. To explore the applications of biotechnology in diverse fields like medicine, agriculture,
and environmental protection.

3. To understand the role of biomolecules and their significance in living organisms.

4.To explore world of microorganisms and their impact on human health and the
environment.

5.To understand ethical considerations surrounding advancements in biotechnology

Course Outcomes (COs):

1. Students will be able to define biotechnology, explain its historical developments.

2. Students will be able to differentiate between prokaryotic and eukaryotic cells, and
describe the functions of major biomolecules.

3. Students will be able to distinguish between beneficial and harmful microbes, and
explain their applications in various fields.

4. Students will be able to discuss the principles of genetic engineering, its applications in

medicine, and the associated ethical considerations.

Detailed Syllabus:

Unit I: Introduction to Biotechnology: 05
Concept of Biotechnology. Historical perspective and its evolution.
Core areas of Biotechnology: Microbiology, Molecular Biology, Genetic

Engineering, Bioinformatics
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Applications of Biotechnology in various fields:Medicine, Agriculture, Industry,

Environment

Unit I1: The Building Blocks of Life : 05
Introduction to Cells: The basic unit of life.

Prokaryotic vs. Eukaryotic cells: A simplified comparison.

Biomolecules: Carbohydrates, Proteins, Lipids, and Nucleic Acids (DNA & RNA)

Their functions and importance in living organisms.

Unit I11: The Blueprint of Life: 05
The structure and function of DNA (Deoxyribonucleic Acid).

DNA Replication: How cells copy their genetic information.

Protein Synthesis: From DNA to Proteins - The Central Dogma of Molecular

Biology in simplified manner

Unit IV: Exploring the Microscopic World : 05
Introduction to Microbiology: The world of Bacteria, Fungi, and Viruses.

Beneficial Microbes: Their role in food production, medicine, and waste
management.

Microbes and Disease: Understanding how microbes cause infections.

Applications of Microbiology: Antibiotics, fermentation, and bioremediation.

Unit V: Biotechnology in Medicine and Agriculture: 05
Genetic Engineering: Modifying genes for a better tomorrow.

Applications of Genetic Engineering: Recombinant DNA technology and its use in
medicine and Agriculture (e.g., insulin production, Bt Cotton)

Ethical considerations in Biotechnology: A discussion on GMOs, gene editing, and

bioethics.

Unit VI: Biotechnology for a Sustainable Future 05
Environmental Biotechnology: Using biotechnology to address environmental
challenges.

Bioremediation: Cleaning up pollution with the help of microbes.

Biofuels: Alternative energy sources derived from biological sources.
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Biotechnology in Vaccines (eg. Covid 19 vaccines)

Suggested Readings/Material:

1. Biotechnology: A Textbook of Biotechnology by U. Satyanarayana & U. Chakrapani
(Books & Allied Publishers, 2020)

Biotechnology & Its Applications by R.C. Dubey (S. Chand Publishing, 2017)

A Textbook of Biotechnology by R.C. Gupta (Rastogi Publications, 2019)

Introduction to Biotechnology by H.K. Das (Academic Press, 2019)

Basic Concepts in Biotechnology by Keshav Kumar (New Age International Publishers,
2018)

abrwmn
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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar
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Syllabus of Open Elective: Biotechnology

Title of the Course: Practicals based on Introduction to Biotechnology
Year: I | Semester: 11
Course Course Code | Credit Distribution | Credits | Allotted | Allotted Marks
Type Theory | Practical Hours
CIE | ESE | Total
OE-02 | OE-BT 02 02 00 02 30 15 | 35 50

Learning Objectives:

1.
2.
3.
4.

5.

Develop basic laboratory skills relevant to biotechnology practices.

Gain hands-on experience with essential tools and techniques used in biological research.
Apply theoretical knowledge of biomolecules and microorganisms to practical laboratory
activities.

Enhance critical thinking and observation skills through experimentation and data
analysis.

Promote safe and responsible laboratory practices.

Course Outcomes (Cos)

1.

w

Students will be able to operate a compound microscope, prepare and observe biological
samples.

Students will be able to perform simple biomolecule identification tests like those for
carbohydrates and proteins.

Students will be able to isolate DNA from a sample and observe it visually.

Students will be able to follow aseptic techniques for culturing microorganisms and
analyze their growth patterns.

Students will be able to demonstrate safe handling of laboratory materials and proper
waste disposal procedures.

Detailed Syllabus:

(12)

Understanding Laboratory Signs and Safety: Familiarize students with
common laboratory safety symbols and their meanings. Conduct a mock 1
safety inspection to identify potential hazards and proper responses.

Using a Compound Microscope: Learn the parts and functions of a
microscope, observe prepared slides and identify basic cell structures.

Cheek Epithelial Cell Observation: Prepare a wet mount slide of a cheek
cell and observe its morphology under a microscope.

10

Number of
Sr.No. Title of practical Practicals
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4 Biomolecule Models: Construct models of DNA using simple materials 1
' like paper, straw and beads
DNA Extraction : Isolate DNA from a plant sample like fruit, vegetable
5. and observe it visually. 1
6 Observing Yeast Growth: Set up a simple experiment to observe yeast 1
' growth in sugary and non-sugary solutions.
Microorganism Culture: Inoculate agar plates with different samples
7. (e.g., soil, water) and observe microbial growth. 1
Identifying Beneficial Bacteria: Explore the yogurt-making process and
8. discuss the role of beneficial bacteria (probiotics). 1
Microbial Staining Techniques: Learn a simple staining technique (e.g.,
9. methylene blue) to differentiate between bacterial shapes. 1
Qualitative Test for Carbohydrates: Perform a simple test (e.g.,
10. Benedict's test) to identify the presence of carbohydrates in a solution. 1
11 Qualitative Test for Proteins: Perform a simple test (e.g., Biuret test) to 1
' identify the presence of proteins in a solution.
Composting Demonstration: Explore the role of microorganisms in
12. composting and its benefits for sustainable waste management. 1

Suggested Readings/Material:

1. Biotechnology Laboratory Manual by R.S. Gaud and A.D. Deshpande (Jaico
Publishing House, 2010)

2. Practical Biotechnology: Techniques and Experiments by S.K. Singh (Rastogi
Publications, 2013)

3. Manual of Microbiology by R.C. Dubey and D.K. Maheshwari (S. Chand Publishing,
2017)

4. Laboratory Manual of Biochemistry by P. Jayaraman (New Age International
Publishers, 2018)

5. Plant Biotechnology: Practical Manual by H.S. Chawla (CBS Publishers &
Distributors Pvt. Ltd., 2002

6. Elements of Biotechnology by P.C. Joshi (Publisher: PHI Learning Private Limited,
2017)

11
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Ahmednagar Jilha Maratha Vidya Prasarak Samaj’s
New Arts, Commerce and Science College, Ahmednagar
(Autonomous)
Syllabus of Open Elective: Biotechnology
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