
Members present: 

Parvatibai Chowgule College of Arts and Science 

MINUTES OF MEETING OF THE BOARD OF STUDIES IN BIOTECHNOLOGY 
HELD ON 22nd FEBRUARY, 2025 at 

Parvatibai Chowgule College of Arts & Science 

1. Dr. Starlaine Mascarenhas- Chairperson 
2. Dr. Ravina Pai- Member Secretary 

Vide Chowgule College notice BOS/2024-25/133/(C)/1250 (dated 18/02/2025) a meeting of this 
BOS was convened on 22nd February 2025 at 2:30 pm through online Google meet at CES's 
Parvatibai Chowgule College of Arts & Science, Margao � Goa. Since the number of members 

present represented the Quorum, the BOS began its proceedings. 

3. Prof. Judith Braganca- AC Nominee 
4. Prof. Sunita Borkar- AC Nominee 

Best Affiliated College-(ioa University Silver Jubilee Year Award 

6. Dr. Shaiesh Morajkar- Member 
8. Dr. Aman Dongre- Member 
9. Dr. Nivedita Kolvekar- Member 

5. Dr. Praveen Kumar- Industrial Representative 

Member Absent with Intimation 

Chowpe fducatlon Soct 

Accredited by NAAC with Grade 'A" 

1. Prof. Srikanth Mutnuri- VC Nominee 

3. Dr. Jaya Shirodkar- Member 

Proceedings 

Autonomous 

Agenda Items: 

2. Ms. Smita Karati- Alumnus student representative 

(Autonomous) 
Margao�Goa 

The Chairperson welcomed the members of the Board of Studies (BOS). The Chairperson 
introduced and explained the agenda for the meeting and read out the minutes of the previous 
B.0.S meet. The meet continued taking up the following agenda. 

4. Any Other Business (A.0.B.). 

1. To approve the syllabus of new skill enhancement course(s) (SEC(s)) in semester II as 
per the NEP structure, 

2. To approve the revisions to the syllabi of existing Skill enhancement courses (SECs) in 

semester I and Il respectively entitled 'Mushroom cultivation (UG-BIO-SEC1)' and 
Elementary tools for visualisaton of Biological data (UG-BIO-SEC2)' as per the NEP 

structure. 

3. To approve mapping of Course Learning Outcomes (CLOs) to Programme Specific 
Outcomes (PSOs) and Programme Outcomes (POs). 
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PART A: The BOS passed the resolutions as follows: 
1. The Chairperson formally welcomed the members on the B0S for Biotechnology and 

opened the meeting by seeking approval of the syllabus of a new Skill Enhancement 
Course (SEC) Environmental technology and sustainability' in semester II as per the 
NEP structure for scrutiny, inputs and suggestions. After a thorough discussion the 
Chairperson sought approval from BOS members. The board unanimously approved the 
syllabus. (Annexure A) 

2. The Chairperson proposed and sought approval for revisions to the syllabi of existing 
Skill Enhancement courses (SECs) in semester I and II respectively entitled 'Mushroom 
cultivation (UG-BIO-SEC1)' and Elementary tools for visualisation of Biological data 
(UG-BIO-SEC2) as per the NEP structure. The board unanimously approved the 
proposed revisions to the syllabi of the aforementioned SECs. (Annexure B) 

3. The Chairperson then presented the mapping of Course Learning Outcomes (CLOs) to 
Programme Specific Outcomes (PSOs) and Programme Outcomes (POs) for all of the 
courses of semesters I to VI. The Chairperson sought the board's approval for the same, 
which was unanimously granted. (Annexure B) 
The Chairperson thanked the members of the Board of Studies in Biotechnology for their 
valuable contribution and suggestions. 
The meeting ended at 3:20 pm on 22nd February 2025. 

PART B: Important Points/ recommendations of BOS that require consideration I 
approval of Academic Council: 
To seek approval for the following: 

1. Syllabus of new Skill Enhancement Course (SEC) in semester II entitled 'Environmental 
technology and sustainability' as per the NEP structure. (Annexure A) 

2. Revised syllabi of existing SECs in semester I and II entitled 'Mushroonm cultivation 
(UG-BIO-SEC1)' and Elementary tools for visualisation of Biological data (UG-BIO 
SEC2)' respectively as per the NEP structure. (Annexure B) 

The following members of the Board of Studies in Biotechnology were present for the meeting. 
1. Dr. Starlaine Mascarenhas- Chairperson 
2. Dr. Ravina Pai- Member Secretary 
3. Prof. Judith Braganca- AC Nominee 

4. Prof. Sunita Borkar- AC Nominee 
5. Dr. Praveen Kumar- Industrial Representative 
6. Dr. Shaiesh Morajkar- Member 
8. Dr. Aman Dongre- Member 
9. Dr. Nivedita Kolvekar- Member 
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Member Absent with Intimation 
1. Prof. Srikanth Mutnuri- VC Nominee 
2. Ms. Smita Karati- Alumnus student representative 
3. Dr. Jaya Shirodkar- Member 

b 

Dated: 22-02-2025 

C. 

PART C: The remarks of the Dean of the Faculty: 

Dr. Ravina Pai 
Member Secretary 

a. 

Board of Studies 

b. 

Date: a1 02aas 

C. 

Signature of the Dean: 
(Faculty of Science) 

Date: 

The minutes are in order. 
The minutes may be placed before the Academic Council with remark, if any. 
Important points of the minutes which need clear policy decision of the Academic 
Council to be recorded. 

PART D: The remarks of the Members Secretary of the Academic Council: 

The minutes are in order. 

Dr. Staráine Mascarenhas 
Chairperson 
Board of Studies 

Signature of the Member Secretary 
Academic Council 
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Dr. Sameenal Fernandes e Falleiro 

The minutes may be placed before the Academic Council with remark, if any. 
Important points of the minutes which need clear policy decision of the Acadenmic 
Council to be recorded. 

Mr. V.C. Kumaresh 
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Annexure A 

 

SEMESTER II 

(To be implemented w.e.f. Acad. Year 2025 - 2026) 

 

COURSE TITLE: ENVIRONMENTAL TECHNOLOGY AND SUSTAINABILITY 

(SEC: THEORY) 

COURSE CODE: UG-BIO-SEC4 

SEMESTER        : II 

CREDITS            : 02 

MARKS               :  50 

TOTAL HOURS:  30 

 

Course objective: 

This course is designed to explore biotechnology-driven methods for environmental 

conservation, pollution control, and ecosystem restoration, with hands-on laboratory 

experiments. 

Course Learning Outcomes: 

Upon successful completion of the course, students will be able to: 

CLO1: Assess the various measures of pollution control and use microflora from air, water and 

soil to develop sustainable methods for bioremediation. 

CLO2: Utilize biotechnological approaches to develop techniques such as waste management, 

composting, biofertilizers for sustainable environment. 

CLO3: Develop practical skills in various methods of environmental technology for a 

sustainable approach. 

 

Module I: Fundamentals of environmental technology      (15 hrs) 

Environmental technology: Introduction, fundamentals and scope; Pollution: Causes, types 

(air, water and soil), effects, control measures; Microbiology of soil, water and air; Role of 

microorganisms in environmental sustainability; Role of Biofilms in Industry & Environment; 

Bioplastic Production and its environmental benefits. 

 

 

Module II: Sustainable approach of biotechnology towards environment      (15 hrs) 

Water treatment: natural and artificial solutions; Bioleaching for mineral resources; ex-situ 

methods of environmental restoration, biotechnological methods of wetland restoration, Brief 

overview on land reclamation; Ecosystem remediation. 

Composting & Sustainable Waste Management; Biofertilizers and their application in 

Agriculture; Biotechnology in Industrial Waste Management. 
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COURSE TITLE: ENVIRONMENTAL TECHNOLOGY AND SUSTAINABILITY 

(SEC: PRACTICAL) 

COURSE CODE:  UG-BIO-SEC4 

SEMESTER        :  II 

CREDITS            : 01 

MARKS               :  25 

TOTAL HOURS:  30 

 

List of experiments 

1. Soil texture and composition study 

2. Soil pH, moisture and organic carbon estimation 

3. Comparative analysis of microbes using Nutrient Agar method: Soil, Water And Air 

4. Preparation of Compost 

5. Preparation of biofertilizers (Rhizobium, Mycorrhizae) 

6. Production of Biofilm (Test tube method) 

7. Preparation of Bioplastics from Corn Starch or microbial fermentation 

8. Construction of a lab-scale water purification system 

9. Visit to water treatment plant using artificial wetlands 

 

REFERENCES 

Mandatory reading: 

1. Arora, S., Kumar, A., Ogita, S., & Yau, Y. Y. (Eds.). (2022). Innovations in 

environmental biotechnology. Springer Nature Singapore. 

2. Singh, R. L. (2017). Introduction to environmental biotechnology. Principles and 

applications of environmental biotechnology for a sustainable future, 1-12. 

3. Singh, P. K. (2017). Principles and applications of environmental biotechnology for a 

sustainable future (pp. 13-41). R. L. Singh (Ed.). Springer Singapore. 

4. Gavrilescu, M. (2010). Environmental biotechnology: achievements, opportunities and 

challenges. Dynamic biochemistry, process biotechnology and molecular biology, 4(1), 

1-36. 

5. Englande, A. J., &  Jin, G. (2009). Application of biotechnology in waste management 

for sustainable development: An overview. Management of Environmental Quality: An 

International Journal, 17(4),467-477. 

 

Supplementary reading: 

1. Das, S., Ray, M. K., Panday, D., & Mishra, P. K. (2023). Role of biotechnology in 

creating sustainable agriculture. PLOS Sustainability and Transformation, 2(7), 

e0000069. 

2. Chaudhary, P., Singh, S., Chaudhary, A., Sharma, A., & Kumar, G. (2022). Overview 

of biofertilizers in crop production and stress management for sustainable 

agriculture. Frontiers in Plant Science, 13, 930340. 
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3. Percival, S. L., Malic, S., Cruz, H., & Williams, D. W. (2011). Introduction to 

biofilms. Biofilms and veterinary medicine, 41-68. 

4. Singh, O. V., &amp; Harvey, S. P. (Eds.). (2010). Sustainable Biotechnology. Springer. 

5. Ranjitha, G., Reddy, K. N., Girish, K. S., Kavya, D., & Awaradi, M (2010). 

Bioremediation in Agriculture: Using Microbes to Clean Contaminated Soils. 

 

Web References: 

1. https://www.cambridge.org/core/journals/environmental-

conservation/article/abs/sustainable-development-and-

biotechnology/91D63D0C3ECBDCF30D0B163C2FCA5E21 

2. https://books.google.co.in/books?uid=109879207460572981579&hl=en 

3. https://books.google.co.in/books?uid=109879207460572981579&hl=en 

4. http://www.globalsciencebooks.info/Online/GSBOnline/images/2010/DBPBMB_

4(1)/DBPBMB_4(1)1-36o.pdf 

5. https://books.google.co.in/books?uid=109879207460572981579&hl=en 

  

https://www.cambridge.org/core/journals/environmental-conservation/article/abs/sustainable-development-and-biotechnology/91D63D0C3ECBDCF30D0B163C2FCA5E21
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/sustainable-development-and-biotechnology/91D63D0C3ECBDCF30D0B163C2FCA5E21
https://www.cambridge.org/core/journals/environmental-conservation/article/abs/sustainable-development-and-biotechnology/91D63D0C3ECBDCF30D0B163C2FCA5E21
https://books.google.co.in/books?uid=109879207460572981579&hl=en
https://books.google.co.in/books?uid=109879207460572981579&hl=en
http://www.globalsciencebooks.info/Online/GSBOnline/images/2010/DBPBMB_4(1)/DBPBMB_4(1)1-36o.pdf
http://www.globalsciencebooks.info/Online/GSBOnline/images/2010/DBPBMB_4(1)/DBPBMB_4(1)1-36o.pdf
https://books.google.co.in/books?uid=109879207460572981579&hl=en
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Annexure B 

Summary of the changes incorporated in CLOs/PSOs/syllabus  

 

Semester CLOs/PSOs/ 

Course  

Existing Changes suggested Reason 

I 

 

UG-BIO-SEC1: 

Mushroom 

cultivation 

No defined 

practical 

component 

Inclusion of defined 

set of practicals 

Alignment of the 

existing SEC with 

the course 

structure under 

NEP 2020 

framework for 

SECs , wherein 1 

credit has been 

allocated to the 

practical 

component. 

II UG-BIO-SEC2: 

Elementary tools 

for visualization 

of biological 

data 

No defined 

practical 

component 

Inclusion of defined 

set of practicals 

Alignment of the 

existing SEC with 

the course 

structure under 

NEP 2020 

framework for 

SECs , wherein 1 

credit has been 

allocated to the 

practical 

component. 

I-VI Mapping of 

CLOs of all the 

courses of 

semesters I to VI 

with the PSOs 

and POs 

- - To align with the 

objective of OBE 

framework 
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Revised Syllabus 

(To be implemented w.e.f. Acad. Year 2025 - 2026) 

 

COURSE TITLE: MUSHROOM CULTIVATION  

          (SEC: THEORY) 

COURSE CODE : UG-BIO-SEC1 

SEMESTER       : I 

CREDITS            : 02 

MARKS               : 50 

TOTAL HOURS : 30 

 

Course Objective: 

This paper provides an insight to create awareness among students on the different types of 

mushrooms and its nutritional contents and mushroom cultivation technology. 

 

Course Learning Outcomes 

Upon successful completion of the course, students will be able to:  

CLO1: Appreciate the types of mushrooms edible and non-edible 

CLO2: Understand the process of mushroom cultivation (spawn cultivation, setting up of 

farms, growing and harvesting of mushrooms) 

CLO3: Develop practical skills in mushroom cultivation production of different value added 

products and preservation techniques. 

 

Module 1: Introduction, History and culture methods                                             (15 hrs) 

Introduction to types of edible mushrooms available in India- Calocybe indica , Pleurotus 

florida, Agaricus bisporus; characteristics features of edible mushrooms; differentiating 

features between edible and poisonous mushrooms; 4S of mushroom cultivation- spawn, 

substrate, sanitization and sterilization; recent trends in diversification of edible mushrooms. 

Infrastructure: substrates (locally available) Polypropylene bag, vessels, inoculation hook, 

inoculation loop, low cost stove, sieves, culture rack, mushroom unit, water sprayer, tray, 

culture media preparation;  

 

Module 2: Selection, Storage, nutrition and Value added products                        (15 hrs) 

Selection of mushrooms to be cultivated; Production of the starter– Preparation of spawn; 

Mushroom bed preparation - paddy straw, sugarcane trash, maize straw, banana leaves Factors 

affecting the mushroom bed preparation; Preparation of the compost – Spawning, harvesting, 

post harvesting technology Short-term storage (Refrigeration - up to 24 hours) Long term 

Storage (canning, pickels, papads), drying, storage in salt solutions; Nutrition - Proteins - amino 

acids, minerals, Carbohydrates, Crude fibre content, Vitamins Types of foods prepared from 

mushroom; 

Research Centres - National level and Regional level; Major pests: Insect Pests, Mite Pests, 

Viral, Bacterial, fungal Mushroom insect diseases – Prevention and Control measures. 

Preparation of value added products viz. Mushroom Soup Powder; Mushroom Biscuit; 

Mushroom Nuggets; Mushroom Candy; Mushroom Preserve (Murabba); Pickle; Mushroom 

Chips; Ready-to-Serve Mushroom Curry. 
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COURSE TITLE: MUSHROOM CULTIVATION  

          (SEC: PRACTICAL) 

COURSE CODE: UG-BIO-SEC1 

SEMESTER       : I 

CREDITS            : 01  

MARKS               : 25 

TOTAL HOURS : 30 

 

List of experiments: 

1. Dissection of Agaricus bisporus and observation of hyphae and basidiospore 

2. Observation of mycelial growth by inoculating mushroom on potato dextrose agar 

3. Determination of moisture content of mushroom  

4. Estimation of protein content in mushroom using Folin Lowry method 

5. Estimation of reducing sugars in mushroom using DNS method 

6. Production of commercial spawn using using sorghum grains 

7. Cultivation of Oyster mushrooms (Pleurotus florida) using paddy straw 

8. Preparation of value added products using mushroom 

9. Preservation of mushrooms by canning 

 

REFERENCES 

Mandatory Reading: 

1. Gogoi, R., Rathaiah, Y., Borah, T.R. (2019). Mushroom Cultivation 

Technology. (n.p.): Scientific Publishers. 

2. Cotter, T. (2015). Organic Mushroom Farming and Mycoremediation: Simple to Advanced 

and Experimental Techniques for Indoor and Outdoor Cultivation. United States: Chelsea 

Green Publishing. 

3. Marimuthu, T. Krishnamoorthy, A.S. Sivaprakasam, K. and Jayarajan. R (2012). Oyster 

mushrooms. 

4. Swaminathan, M. (2010). Food and Nutrition. The Bangalore Printing and Publishing Co. 

Ltd., Bangalore.  

5. V.N.Pathak, Nagendra Yadav & Maneesha Gaur (2009). Mushroom Production and 

Processing Technology. Agrobios (India) Jodhpur. 

 

Supplementary Reading: 

1. Stephen, F. (2022). The Mushroom Cultivation Guide.  

2. Lynch, T. (2018). Mushroom Cultivation: An Illustrated Guide to Growing Your Own 

Mushrooms at Home. United States: Quarry Books. 

3. Casida L.E. (2009). Industrial Microbiology, New Age International (P) Ltd. New Delhi. 

4. Harris, Bob (2009). Growing Wild Mushrooms: A Complete Guide to Cultivating Edible and 

Hallucinogenic Mushrooms. Homestead Book Company. 

5. Prescott & Dunn. (2008). Industrial Microbiology, 4th edition, AVI Publishinhg Co. 

 

 

 



Page 4 of 22 

 

Web References: 

1. https://books.google.co.in/books/about/Organic_Mushroom_Farming_and_Mycoremedia.h

tml?id=cHnLCQAAQBAJ&redir_esc=y 

2. https://archive.org/details/mushroomcultivat0000stam 

3. https://books.google.co.in/books/about/Growing_Gourmet_and_Medicinal_Mushrooms.ht

ml?id=M9Mz99pAdXMC&redir_esc=y 

4. https://books.google.co.in/books/about/Mycelium_Running.html?id=qtsTH7ekvVYC&redi

r_esc=y 

5. https://books.google.co.in/books/about/Growing_Shiitake_Mushrooms_in_a_Continen.htm

l?id=eWwjAQAAMAAJ&redir_esc=y 

 

 

COURSE TITLE  : ELEMENTARY TOOLS FOR VISUALISATION OF     

        BIOLOGICAL DATA (SEC: THEORY) 

COURSE CODE    : UG-BIO SEC2  

SEMESTER           : II 

CREDITS : 02 

MARKS : 50 

TOTAL HOURS   : 30 

 

Course objective: 

To provide basic information about bioinformatics, its applications in the field of 

biotechnological research and related field. 

 

Course Learning Outcomes: 

Upon successful completion of the course, students will be able to: 

CLO1: Understand basics of computers and bioinformatics and its applications in biological 

sciences and biological databases. 

CLO2: Apply algorithms and bioinformatics tools used to retrieve biological data, sequence 

alignment and protein structure. 

CLO3: Develop practical skills in using bioinformatics tools to interpret biological data. 

 

Module 1: Basics of Computer Sciences and concepts in Bioinformatics              (15 hrs)  

Basics of computer structure, input and output devices, memory devices, Internet-IP address, 

TCP/IP, DNS & URL; Bioinformatics, definition, history, aims, scope and applications, 

Databases: Literature- databases: PubMed; Biological databases: DNA databases- Gen Bank, 

EMBL, DDBJ, understanding structure of databases; Protein databases -Uniprot, Swiss Prot, 

TrEMBL, understanding structure of these databases; Structural databases- PDB 

understanding its structure, Ethics in Bioinformatics. 

 

Module 2: Visualization of amino acids and protein structure and Sequence Alignment                                                                                                                    

(15 hrs) 

Pairwise and Multiple sequence alignment, Global and Local Sequence alignment, Dot-Plot 

method, BLAST and FASTA tools for sequence similarity search, basics of phylogenetics, 

online tools for sequence alignment. 

Amino acids and protein structure, primary, secondary, tertiary and quaternary structures, 

https://books.google.co.in/books/about/Organic_Mushroom_Farming_and_Mycoremedia.html?id=cHnLCQAAQBAJ&redir_esc=y
https://books.google.co.in/books/about/Organic_Mushroom_Farming_and_Mycoremedia.html?id=cHnLCQAAQBAJ&redir_esc=y
https://archive.org/details/mushroomcultivat0000stam
https://books.google.co.in/books/about/Growing_Gourmet_and_Medicinal_Mushrooms.html?id=M9Mz99pAdXMC&redir_esc=y
https://books.google.co.in/books/about/Growing_Gourmet_and_Medicinal_Mushrooms.html?id=M9Mz99pAdXMC&redir_esc=y
https://books.google.co.in/books/about/Mycelium_Running.html?id=qtsTH7ekvVYC&redir_esc=y
https://books.google.co.in/books/about/Mycelium_Running.html?id=qtsTH7ekvVYC&redir_esc=y
https://books.google.co.in/books/about/Growing_Shiitake_Mushrooms_in_a_Continen.html?id=eWwjAQAAMAAJ&redir_esc=y
https://books.google.co.in/books/about/Growing_Shiitake_Mushrooms_in_a_Continen.html?id=eWwjAQAAMAAJ&redir_esc=y
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basics of secondary and tertiary structure prediction methods, Ramachandran plot, homology 

modelling, Companies and Research institutes in India and International. 

 

COURSE TITLE  : ELEMENTARY TOOLS FOR VISUALISATION OF   

                                         BIOLOGICAL DATA  (SEC: PRACTICAL)  

COURSE CODE : UG-BIO-SEC2  

SEMESTER        : II 

CREDITS             : 01 

MARKS                : 25 

TOTAL HOURS  : 30 

 

List of experiments 

1. Basics of Computers and Bioinformatics: Biological databases 

2. Use and understanding of NCBI (How to retrieve a sequence from NCBI?) 

3. Use and understanding of Uniprot 

4. Use and understanding of PDB 

5. Pairwise sequence alignment using EMBOSS Dot-Matcher and Manual DOT- PLOT 

6. Global and Local sequence alignment using Water and needle algorithm 

7. Sequence similarity search using (nBLAST, pBLAST, tBLAST) 

8. Translation of DNA to protein using Expasy translate tool. 

9. Ramchandran plot analysis: protein structure validity using ProCheck. 

10. Use and understanding of Mega Phylogeny 

11. Protein visulaization using PyMoL 

 

 

REFERENCES 

Mandatory reading: 

1. Baxevanis, A. D., Bader, G. D., & Wishart, D. S. (Eds.). (2020). Bioinformatics. John 

Wiley & Sons. 

2. Choudhuri, S. (2014). Bioinformatics for beginners: genes, genomes, molecular 

evolution, databases and analytical tools. Elsevier. 

3. Goel, A. (2010). Computer fundamentals. Pearson Education India. 

4. Misener, S., & Krawetz, S. A. (Eds.). (2008). Bioinformatics methods and 

protocols (Vol. 132). Totowa, NJ, USA: Humana Press. 

5. Mount, D. W., & Mount, D. W. (2008). Bioinformatics: sequence and genome 

analysis (Vol. 564). Cold Spring Harbor, NY: Cold spring harbor laboratory press. 

 

Supplementary reading: 

1. Reddy, B., & Fields, R. (2022). Multiple sequence alignment algorithms in 

bioinformatics. In Smart Trends in Computing and Communications: Proceedings of 

SmartCom 2021 (pp. 89-98). Springer Singapore. 

2. Lee, E. C. Y., & Tan, T. W. (2018). Beginners guide to bioinformatics for high 

throughput sequencing. World Scientific. 

3. Diniz, W. J. D. S., & Canduri, F. (2017). Bioinformatics: an overview and its 

applications. Genet Mol Res, 16(1), 17. 
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4. Zvelebil, M., & Baum, J. O. (2010). Understanding bioinformatics. Garland Science. 

5. Polanski, A., & Kimmel, M. (2007). Bioinformatics. Springer Science & Business 

Media. 

 

Web References: 

1. https://books.google.co.in/books?uid=109879207460572981579&hl=en 

2. https://books.google.co.in/books?uid=109879207460572981579&hl=en 

3. https://books.google.co.in/books?uid=109879207460572981579&hl=en 

4. https://www.bioinformaticsalgorithms.org 

5. https://science.jrank.org/pages/5210/Phylogeny  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://books.google.co.in/books?uid=109879207460572981579&hl=en
https://books.google.co.in/books?uid=109879207460572981579&hl=en
https://books.google.co.in/books?uid=109879207460572981579&hl=en
https://www.bioinformaticsalgorithms.org/
https://science.jrank.org/pages/5210/Phylogeny
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CLO-PSO-PO mapping for all courses from semester I to VI for B.Sc 

Biotechnology (3 year undergraduate degree programme) under NEP 2020 

 

 

PSO of B.Sc Biotechnology (3 year undergraduate degree programme) and POs of B.Sc 

undergraduate programme 

PSO-1 SKILL DEVELOPMENT IN CELL CULTURE, MOLECULAR BIOLOGY AND 

 BIOPROCESS TECHNOLOGY 

PSO-2 DIAGNOSTIC AND INDUSTRIAL READINESS 

PSO-3 COMPUTATIONAL AND BIOINFORMATICS LITERACY 

PSO-4 INCULCATING ENTREPRENEURIAL APTITUDE 

PO-1 ENHANCEMENT OF KNOWLEDGE  AND LIFELONG LEARNING 

PO-2 MULTIDISCIPLINARY APPROACH AND ADAPTABILITY 

PO-3 VOCATIONAL SKILLS AND RESEARCH APTITUDE 

PO-4 ETHICS AND SOCIAL RESPONSIBILITY 
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B.Sc Biotechnology Course structure 
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SEMESTER I 
UG-BIO-101: Biomolecules  
 

CLO of the Course  

Course Name  UG-BIO-101 : BIOMOLECULES (MAJOR CORE) 

CLO1: Understand the landmarks of biochemistry and comprehend the structure cum  

functional significance of major biomolecules-carbohydrates and proteins. 

CLO2: Elucidate the structure and functional importance of lipids and nucleic acids 

CLO3: Compare and contrast concepts of modified biomolecules such as vitamins, hormones, enzyme 

kinetics, and biomolecular interactions in a living system. 

CLO4: Develop practical skills in preparation of different solutions such as buffers, reagents,  

stock solutions and operation of instruments such as weighing balance, water bath and  

spectrophotometer. 

 

 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-SEC1: Mushroom cultivation 
CLO of the Course  

Course Name  UG-BIO-SEC1 : MUSHROOM CULTIVATION (SEC) 

CLO1: Appreciate the types of mushrooms edible and non-edible 

CLO2: Understand the process of mushroom cultivation (spawn cultivation, setting up of farms, 

growing and harvesting of mushrooms) 

CLO3: Learn about different value products and preservation techniques. 

 

 

 

 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 3 1 3 2 2 - 

CLO2 2 3 3 1 3 2 2 - 

CLO3 3 3 3 1 3 2 2 - 

CLO4 3 3 3 3 3 3 3 2 
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 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

UG-BIO-VAC1: Nutrition and dietetics 
CLO of course 

Course Name  UG-BIO-VAC1: NUTRITION AND DIETETICS (VAC) 

CLO1: Comprehend nutrition fundamentals and biochemistry 

CLO2: Understand therapeutic diets, sports and community nutrition along with 

emerging trends in dietetics 

 

CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

 

SEMESTER II 
 

UG-BIO-103: Basic Microbiology 
CLO of the Course  

Course Name  UG-BIO-103: BASIC MICROBIOLOGY (MAJOR CORE) 

CLO1: Understand the scope and History of Microbiology, and understanding 

microscopy and the basics of bacterial Taxonomy. 

CLO2: Learn various methods and techniques of cultivation, preservation and 

Maintenance of microorganisms 

CLO3: Understanding the structure and organisation of Microorganisms and their 

growth characteristics and reproduction patterns.  

CLO4: Master skills in microscopic observation, aseptic techniques and basics 

culture methods employed in microbiology 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 3 1 3 2 2 2 

CLO2 2 3 3 1 3 2 2 2 

CLO3 3 3 2 3 3 3 3 2 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 1 2 2 1 3 3 3 2 

CLO2 1 2 2 1 3 3 3 3 
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 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-SEC2: Elementary tools for visualisation of biological data 
 CLO of the Course  

Course Name  UG-BIO-SEC2 : ELEMENTARY TOOLS FOR VISUALISATION OF 

BIOLOGICAL DATA (SEC) 

CLO1: Understand basics of computers and bioinformatics and its applications in 

biological sciences, biological databases and its uses. 

CLO2: Understanding of algorithms and bioinformatic tools used to retrieve 

biological data, sequence alignment and protein structure. 

CLO3: Develop practical skills in usage of  bioinformatic tools to interpret biological 

data. 

 

CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

UG-BIO-VAC2: Intellectual property rights and patents  
 

CLO of the Course  

Course Name  UG-BIO-VAC2 : INTELLECTUAL PROPERTY RIGHTS AND PATENTS 

(VAC) 

CLO1: Gain a comprehensive understanding of the legal framework protecting 

inventions, designs, and creative expressions through the help of patents. 

CLO2: Elaborate understanding of other form of IPR such as trademarks and 

copyrights with special emphasis on geographical indicators to facilitate 

positive protection of indigenous heritage. 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 1 2 3 2 3 1 

CLO2 3 3 1 3 3 2 3 2 

CLO3 3 3 3 2 3 2 3 1 

CLO4 3 3 3 2 3 2 3 2 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 3 3 3 3 3 3 2 

CLO2 2 3 3 3 3 3 3 2 

CLO3 2 3 3 3 3 3 3 2 
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CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

SEMESTER III 
UG-BIO-201: Cell and molecular biology  

 
CLO of the Course  

Course Name  UG-BIO-201: CELL AND MOLECULAR BIOLOGY (MAJOR CORE) 

CLO1: Comprehend Prokaryotic and eukaryotic cell organisation, and types of cell 

division and cycle 

CLO2: Understand the processes of DNA replication and Transcription 

CLO3: Outline the genetic code for gene expression and regulation and basics of cell 

signalling 

CLO4: Demonstrate basic experiments to understand cell and molecular biology of 

prokaryotic and eukaryotic cells.  

 
 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-202: Enzymology 
CLO of the Course  

Course Name  UG-BIO-202 : ENZYMOLOGY (MAJOR CORE) 

CLO1: Elucidate the structure of an enzyme and features of enzyme catalysis. 

CLO2: Interpret enzyme kinetics and different types of enzyme inhibitions. 

CLO3: Implement various enzyme purification techniques and appreciate wide 

application of enzymes in food, detergent, leather and diagnostic industries 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 3 3 3 3 3 3 3 

CLO2 2 3 3 3 3 3 3 3 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 2 2 2 3 2 2 1 

CLO2 3 2 2 1 3 2 2 1 

CLO3 3 3 3 1 3 2 2 2 

CLO4 3 3 2 3 3 2 3 2 
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CLO4: Develop practical skills in methods of isolation, and purification of crude 

enzyme, determination of enzyme activity & specific activity and analyse the 

effect of various factors on the same. 

 

CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-SEC3: Biostatistics 
CLO of the Course  

Course Name  UG-BIO-SEC3: BIOSTATISTICS (SEC) 

CLO1: Gain an introduction to biostatistics and different measures of data analysis 

CLO2: Understand the methods of regression analysis hypothesis testing and 

application of basic statistical software 

CLO3: Develop practical skills in  graphical representation of data based on an 

experimental study 

 

 

CLO-PSO-PO Mapping for the Course 

 

 
 

 

 

 

 

 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 3 3 1 3 2 2 3 

CLO2 2 3 3 1 3 2 2 3 

CLO3 3 3 3 1 3 2 2 3 

CLO4 3 3 3 3 3 3 3 3 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 3 3 1 3 2 2 1 

CLO2 2 3 3 1 3 2 2 1 

CLO3 3 3 3 1 3 2 2 1 
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SEMESTER IV 
UG-BIO-204: Immunology  

 

CLO of the course 

Course Name  UG-BIO-204: IMMUNOLOGY (MAJOR CORE) 

CLO1: Explore the historical development of immunology, and the differences 

between primary and secondary immune responses. 

CLO2: 

 

Gain knowledge of immune system building blocks, structure, and function 

of the immune system’s cells and organs. 

CLO3: Understand mechanisms of antigen-antibody reactions, hypersensitivity 

reactions, and complement systems. 

CLO4: Appreciate the importance of monoclonal antibodies, various 

immunodeficiency diseases, and techniques used in immunological research. 

 

CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 
Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-205: Molecular Genetics 
 

CLO of the Course  

Course Name  UG-BIO-205 : MOLECULAR GENETICS (MAJOR CORE) 

CLO1: Understand the methods of chromosome analysis and cell division 

CLO2: 

 

Analyse the importance of molecular techniques in diagnosis of genetic 

disorders and evaluate the significance of gene therapy. 

CLO3: Evaluate the molecular aspects of central dogma of molecular biology and 

human genetics including DNA variation, risk factors of various genetic 

diseases, application of various genetic counselling strategies and concepts in 

forensic genetics. 

CLO4: Develop skills in various molecular techniques like electrophoresis and 

karyotyping to diagnose specific genetic disorders and problem solving for 

calculation of disorder risk factors. 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 3 1 3 2 2 2 

CLO2 3 3 3 2 3 3 3 3 

CLO3 3 3 3 2 3 2 2 3 

CLO4 3 3 3 2 3 3 3 3 
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CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-206:Plant and Animal Physiology 

 
CLO of the Course  

Course Name  UG-BIO- 206 PLANT AND ANIMAL PHYSIOLOGY (MAJOR CORE) 

CLO1: Analyze plant water relations, elucidate photosynthetic mechanism, and explore 

physiological processes governing flowering in angiosperms 

CLO2: Evaluate the roles of plant hormones and secondary metabolites in growth 

regulation, and analyze physiological adaptations in animals 

CLO3: Examine different human physiological systems 

CLO4: Investigate key physiological processes in plants and animals through 

experimental techniques, microscopy, and analysis of biological sampels 

 
CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

 

 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 3 1 3 2 2 2 

CLO2 3 3 3 2 3 3 3 3 

CLO3 3 3 3 2 3 2 2 3 

CLO4 3 3 3 2 3 3 3 3 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 2 1 2 2 2 1 1 

CLO2 3 2 1 2 2 2 2 1 

CLO3 2 2 1 2 2 1 2 1 

CLO4 3 2 1 2 2 2 3 1 
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UG-BIO-207: Tools and Techniques in Biotechnology 

CLO of the Course  

Course Name  UG-BIO-207 : TOOLS AND TECHNIQUES IN BIOTECHNOLOGY  

(MAJOR CORE) 

CLO1: Understand the concepts of units of measurements, importance of buffer systems 

in biological systems and significance of spectrophotometric and centrifugation 

technique 

CLO2: Comprehend and implement the principle, types, instrumentation, and 

applications of various tools and techniques used in biotechnology such as 

chromatography and radioisotope techniques. 

CLO3: Analyze the probes used in molecular biology and concepts of hybridisation and 

electrophoresis. 

CLO4: Develop practical skills in analytical techniques such as spectrophotometry, 

centrifugation, chromatography and electrophoresis for isolation of major 

biomolecules 

 

 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-VOC4: Basics of Plant and Animal Sciences  
 

CLO of the Course  

Course Name  UG-BIO-VOC4 : BASICS OF PLANT AND ANIMAL SCIENCES 

 (VOCATIONAL) 

CLO1: Classify major plant groups and analyze morphology and anatomy of 

angiosperms 

CLO2: Distinguish the habitat and characteristics of non-chordate and chordates 

CLO3: Evaluate the salient features and economic importance of non-chordate and 

chordates 

CLO4: Develop practical skills in analysis of selected plant structures and non-

chordate specimens 

 
 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 2 2 3 3 3 1 

CLO2 3 3 2 2 3 3 3 1 

CLO3 3 3 2 3 3 3 3 1 

CLO4 3 3 2 2 3 3 3 1 
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 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

SEMESTER V 
UG-BIO-301: Concepts in Genetic Engineering  

 
CLO of the Course  

Course Name  UG-BIO-301: CONCEPTS IN GENETIC ENGINEERING 

(MAJOR CORE) 

CLO1: Understand the functions of various enzymes and vectors utilized in cloning 
processes 

CLO2: 

 
Appreciate diverse tools and techniques applied in the field of recombinant 
DNA technology 

CLO3: Explain the step-by-step process involved in the construction of DNA and 

cDNA libraries 

CLO4: Develop skills in plasmid isolation techniques and selection of recombinants 

 

CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 
Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 2 1 2 3 3 2 2 

CLO2 2 2 1 2 3 3 2 2 

CLO3 2 2 1 2 3 3 2 2 

CLO4 1 1 1 3 3 3 3 2 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 3 1 3 2 2 2 

CLO2 3 3 3 2 3 3 3 3 

CLO3 3 3 3 2 3 2 2 3 

CLO4 3 3 3 2 3 3 3 3 
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UG-BIO-302: Environmental Biotechnology 

 
CLO of the Course  

Course Name  UG-BIO-302 ENVIRONMENTAL BIOTECHNOLOGY (MAJOR CORE) 

CLO1: Analyze environmental pollution issues using fundamental ecological principles 

CLO2: Address solutions to environmental pollution using bioindicators, molecular 

biology techniques, and bioremediation strategies 

CLO3: Understand biodegradation techniques, eco-friendly bio-products, and emerging 

technologies for effective pollution abatement and resource recovery 

CLO4: Acquire skills in water and soil quality analysis, coliform detection, and 

xenobiotic-degradating bacteria isolation 

 
CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

UG-BIO-303: Plant Biotechnology 
 

CLO of the Course  

Course Name  UG-BIO-303 : PLANT BIOTECHNOLOGY (MAJOR CORE) 

CLO1: Comprehend plant tissue culture lab techniques encompassing sterilization 

methods, media preparation and organogenesis 

CLO2: Compare and contrast different culture techniques involving various plant 

organs 

CLO3: Develop techniques for production of transgenic plants and synthetic biology 

CLO4: Develop practical skills in setting up plant tissue culture la and techniques for 

regeneration of explant 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 1 2 1 2 3 2 2 

CLO2 3 3 2 3 2 3 3 3 

CLO3 2 2 2 2 2 2 2 3 

CLO4 3 2 2 2 2 2 2 2 
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CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation 

 

UG-BIO-VOC2: Bioethics and Biosafety 

 
CLO of the Course  

Course Name  UG-BIO-VOC2: BIOETHICS AND BIOSAFETY (VOCATIONAL) 

CLO1: Understand the importance of general laboratory safety measures, biosafety 

levels and guidelines. 

CLO2: Gain knowledge on practical aseptic techniques, standard operating 

procedures,and waste disposal techniques to ensure the safety of personnel in 

laboratory settings, environments and communities. 

CLO3: Understand the significance of intellectual property rights in biotechnology, 

different types of IP protection and their role in supporting research and 

development. 

CLO4: Understand the significance of biosafety and bioethics through real-life case 

studies in application in the protection of GMO’s and GEM’s. 

 
CLO-PSO-PO Mapping for the Course 

 
 

 

 

 

 

 
Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 2 2 2 2 3 2 

CLO2 3 3 2 2 2 1 3 2 

CLO3 3 3 2 3 2 3 3 3 

CLO4 3 3 2 3 2 3 3 3 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 1 2 2 2 3 3 

CLO2 3 3 1 2 2 1 3 3 

CLO3 3 3 1 3 2 3 3 3 

CLO4 3 3 1 3 2 3 3 3 
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SEMESTER VI 
 

UG-BIO-304: Industrial Biotechnology 

 
CLO of the Course  

Course Name  UG-BIO-304:Industrial Biotechnology (MAJOR CORE) 

CLO1: Understand features and types of bioreactors along with gaining insight in 

microbial screening, selection and preservation techniques.  

CLO2: Learn about fermentation processes, fermentation media, product (detection 

and assay) and scaleup.  

CLO3: Comprehend downstream processing methods  

CLO4: Demonstrate screening of antibiotic producing microbes and learn 

fermentation processes through preparation of common industrial 

fermentation products like wine or vinegar. 

 
 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

UG-BIO-305: Bioinformatics 
CLO of the Course  

Course Name  UG-BIO-305: Bioinformatics (MAJOR CORE) 

CLO1: Introduction to Bioinformatics and its resources  

CLO2: Understand the basic concept of biological databases, various types and 

applications of biological databases.  

CLO3: Describe the various applications of BLAST and FASTA in understanding 

differences in sequence alignment and Phylogeny  

CLO4: Will be able to construct an evolution tree, cladogram, retrieve and biological 

information accessed through various information resources. 

 
 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 1 2 2 1 2 2 

CLO2 3 3 2 2 3 1 2 2 

CLO3 3 3 2 2 3 1 1 3 

CLO4 3 3 2 2 3 1 3 3 
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 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

UG-BIO-306: Animal Cell culture 

 
CLO of the Course  

Course Name  UG-BIO-306: ANIMAL CELL CULTURE (MAJOR CORE) 

CLO1: Comprehend the basic concepts of animal cell culture and the importance of 

various requirements (equipment and media) for the same. 

CLO2: Apply the importance of various cell culture techniques, growth cycle, cell 

synchronization, primary and established cell lines for biotechnological 

applications. 

CLO3: Analyse the various methods of cell characterization, cell separation, growth 

assessment techniques and applications of animal cells in diagnostics and 

therapeutics. 

CLO4: Develop practical skills in animal cell culture media preparation, basic cell 

culture and subculture techniques and growth assessment methodology. 

 
 CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates No correlation. 

 

 

 

 

 

 

 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 2 2 3 1 2 1 3 1 

CLO2 2 2 3 1 2 1 2 1 

CLO3 2 1 3 1 1 1 3 1 

CLO4 2 1 3 1 2 1 3 1 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 2 3 3 3 3 3 

CLO2 3 3 2 3 3 3 3 3 

CLO3 3 3 2 3 3 3 3 3 

CLO4 3 3 2 3 3 3 3 3 
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UG-BIO-VOC3: Food Biotechnology 

 
CLO of the Course  

Course Name  UG-BIO-VOC3 FOOD BIOTECHNOLOGY (VOCATIONAL) 

CLO1: Analyze the role of microorganisms in food spoilage and foodborne diseases 

CLO2: Illustrate the principles of various food preservation techniques and the 

importance of food quality assurance 

CLO3: Evaluate food preservation methods, fermentation processes, and the 

implications of genetically modified foods 

CLO4: Perform microbiological assays in food and determine the quality of the milk 

by different methods 

 
CLO-PSO-PO Mapping for the Course 

 

 

 

 

 

 

 

 

 

Level of Correlation: 3-High, 2-Medium, 1-Low; - Indicates 

 PSO1 PSO2 PSO3 PSO4 PO1 PO2 PO3 PO4 

CLO1 3 3 2 3 2 3 3 3 

CLO2 3 3 2 3 3 2 2 3 

CLO3 3 3 2 3 3 3 3 3 

CLO4 2 3 2 2 3 2 2 3 


