
 

SILVER OAK UNIVERSITY 

Institute of Science (05) 

Programme Name: M.Sc. Microbiology 

Subject Name: Enzymology 

Subject Code: 1050287107 

Semester: II 
 

Prerequisite: 

Students have basic theoretical and practical fundamentals through their semester-I to IV as per approved 

syllabus by committee. 

 

Objective: 

This syllabus is fruitful in the terms of basic and advances knowledge and concept of microbial enzymes, 

structure, production, purification, characterization, kinetic behavior and applications in industrial scale. 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme  
Total 

Marks 
 

L 

 

T 

 

P 
Contact 

Hours 

 

Credit 
Theory Practical 

CIE 
(TH) 

ESE 
(TH) 

CIE 
(PR) 

ESE 
(PR) 

4 0 0 4 4 40 60 0 0 100 

 

Content: 

Unit 

No. 
Contents 

Teaching 

Hours 

Weightage 

% 

 

 

 

 

 

 

 
1 

Introduction to enzymology What are Enzymes? 

- A brief history of enzymes 

- The naming and classification of enzymes: 

- Why classify enzymes? 

- The Enzyme Commission & system of classification 

- The Enzyme Commission &recommendations on 

- nomenclature 

- The six main classes of enzymes 

- Specificity of Enzyme Action: 

- Types of specificity 

- The active site 

- The Fischer lock-and-key hypothesis 

- The Koshland induced-fit hypothesis 

- 

 

 

 

 

 

 

 
15 

 

 

 

 

 

 

 
25% 



 

 

 

 

 

 
 

2 

Enzyme Kinetics 

- Single substrate kinetics: Equilibrium and Steady state 

kinetics, significance of Km, Vmax & Kcat. Pre-steady 

state and Relaxation kinetics. 

- Multisubstrate kinetics: General rate equation, 

compulsory order, random order and pingpong 

mechanisms and their primary and secondary plots. 

- Enzyme inhibition and its kinetics: Reversible and 

irreversible inhibition, competitive, noncompetitive and 

uncompetitive, mixed, partial, substrate and allosteric 

inhibition. 

- Thermal kinetics: Effect of temperature on reaction rate, 

enzyme stability, Arrhenius equation and activation 

energy 

15 25% 

 

 

 

 

 

 
3 

Mechanism of Enzyme Action 

- Enzyme activators, co-enzymes and co-factors in enzyme 

catalysis, Enzyme and substrate 

- Specificity Investigation of active Centre, Factors 

affecting catalytic efficiency, Experimental approaches to 

determine enzyme mechanisms. 

- Enzyme mechanisms: Lysozyme, Chymotrypsin, 

Carboxypeptidase, Restriction endonuclease, Aspartate 

transcarbomylase. 

- Allosteric enzymes and sigmoidal kinetics: 

- Protein ligand binding, Co-operativity, MWC & KNF 

models, Regulation of enzyme activity. Control of 

metabolic pathways. 

15 25% 

 

 

 

4 

Application of Enzymes 

- Immobilization techniques: adsorption, covalent binding, 

cross linking, entrapment, encapsulation, Properties of 

immobilized enzymes to free enzymes. 

- Enzyme utilization in Industry: 

- Application in Food and Drink industries 

- Application in Artificial kidney machines 

- Application in other industries (pharmaceutical industry; 

washing powder manufacturing industries) 

15 25% 

 

Course Outcome: 

Sr. No. CO statement Unit No 

 
CO-1 

This unit emphasis on basics and historical developments of enzymes. 

Student will get to know the structure, classification, types and action 

of enzymes through this unit. 

 
Unit-1 



 

CO-2 

Enzyme kinetics is quite important to learn when sets pertaining to 

enzymes are concern. Through this study student will get idea about 

various types of kinetic behavior like single substrate kinetics, multi 

substrate kinetics, thermal kinetics and enzyme inhibition etc. 

 

Unit-2 

 
CO-3 

This unit will cover the mechanism of enzyme action, activators, 

approach to learn and determine enzyme mechanisms, control and 

regulation. 

 
Unit-3 

 

 
CO-4 

This unit will make the concept clear about the knowledge of 

applications of various enzymes in various industries, its 

immobilization to increase its activity and loss of enzyme activity. This 

unit will cover application of enzymes in food and drink industries, 

pharmaceutical industries, 

 

 
Unit-4 

 

 

Teaching & Learning Methodology: - 

The various methods or tools follows by the faculties to teach the above subject are: 

1. Education-focused social media platforms 

2. Using Audio and video materials 

3. Demonstrator style 

4. Brain storming session 

5. Task based method 

6. G Suit tool (Gmail, Docs, Sheets, Classroom, Drive and Calendar) 

 

 
List of Tutorials/Experiments: 

Students will perform following Experiments as per syllabus. 

OR 

The students will have to solve at least five examples and related theory from each topic as an 

assignment/tutorial. 

NA 

 

Books Recommended: - 

 
1. Fundamentals of Enzymologist: Nicholes C. Price and Lewis Stevens, Oxford Univ. Press. 

2. Enzyme Structure and mechanism: Alan Fersht, Reading, USA. 

3. Understanding Enzymes: Trevor Palmer 

4. The chemical kinetics of enzyme action: K. J. Laider and P. S. Bunting, Oxford University Press, London. 

5. Enzymes: M. Dixon, E. C.Webb, CJR Thorne and K. F. Tipton, Longmans, London. 

6. Proteins: Thomas Creighton 

7. Biochemistry: Lubert Stryer. 

List of Open Source Software/learning website: 

1. http://silveroakuni.ac.in/video-lecture 

2. https://nptel.ac.in/ 

http://silveroakuni.ac.in/video-lecture
https://nptel.ac.in/


SILVER OAK UNIVERSITY 

Institute of Science (05) 

Programme Name: M.Sc. Microbiology 

Subject Name: Agriculture and Fermented Food Microbiology 

Subject Code:1050287113 

Semester: II 
 

Prerequisite: 

Students have basic theoretical and practical fundamentals through their semester-I to IV as per approved 

syllabus by committee. 

 

Objective: 

This syllabus is fruitful in the terms of basic and advances knowledge and concept of agricultural 

microbiology and practices in fermented food microbiology. 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme  
Total 

Marks 
 

L 

 

T 

 

P 
Contact 

Hours 

 

Credit 
Theory Practical 

CIE 
(TH) 

ESE 
(TH) 

CIE 
(PR) 

ESE 
(PR) 

4 0 0 4 4 40 60 0 0 100 

 

Content: 

Unit 

No. 
Contents 

Teaching 

Hours 

Weightage 

% 

 

 

 

 

 

 

 

 

 

1 

Biofertilizers 

Biological Nitrogen Fixers: 

- Rhizobium biofertilizers (Classification of rhizobium on 

various basis; Ecology and genetics of rhizobium; Cultural 

and biochemical characteristics of rhizobium; Nodule 

formation; Nitrogen fixation; Isolation of rhizobium from 

nodules; Cultivation and mass production of rhizobium 

biofertilizers- strain selection, preparation of broth, 

checking the broth, carrier, mixing of broth with carrier 

and, packing, incubation and storage) 

- Azolla: (Inoculum production and application) 

- Azotobacter: Isolation, identification, classification and 

physiological characteristics 

- Azospirillum: Isolation, enumeration and identification of 

Azospirillum 

- Blue-green algae (Isolation of Blue-green algae; 

Mechanism of nitrogen fixation; Production of algal 

biofertilizer) 

Phosphate Solubilizing Microorganisms: 

- Isolation of phosphate solubilizing microorganisms; 

Quantitative measurement of phosphate solubilization in 

 

 

 

 

 

 

 

 

 

15 

 

 

 

 

 

 

 

 

 

25% 



 culture medium)   

 

 

 

 

 

 

 

 

 

2 

Bioinsecticides and Biofungicides 

- Biological control agents (Predators; Parasitoids; and 

Pathogens) 

- Approaches of biocontrol (Classical and inundative 

biocontrol) 

- Bacteria (Bacillusthuringiensis- Mode of action, limitations 

in using Bt toxins, and modification methods; 

Bacillussphaericus; Paenibacilluspopilliaeand P. 

lentimorbus; Serratia entomophila) 

- Fungi (Mode of action; limitations to use of fungi as 

biocontrol agents) 

- Viruses (Mode of action; limitations to use viral 

insecticides; remedy measures) 

- Production methods for biopesticides (Use of living host; 

liquid culture fermentation; biphasic spore production; 

solid substrate fermentation) 

- Biopesticide stabilization (Drying and freezing) 

- Storage environment 

- Commercialization of bio pesticides. 

15 25% 

 

 

 

 

 

 

 
3 

Microbiology of processed food products 

- Introduction to microbes in processed dairy foods, history 

and development of processed foods. 

- Microorganisms important in processed foods: spoilage and 

pathogens, Food borne new emerging pathogens, Microbial 

ecology of processed foods and food ecosystem, biofilm 

formation, 

- Factors influencing microbial growth in foods: Intrinsic 

factors, Extrinsic factors. 

- High temperature food preservation, factors affecting heat 

resistance in microorganisms, thermal destruction of 

microorganisms, low temperature food preservation, food 

preservation by irradiation; 

- Food preservation by drying and fermentation, modern 

processing 

15 25% 

 

 

 

4 

Probiotics and Function Foods 

- Introduction and history of Probiotics, safety of probiotic 

microorganisms, legal status of probiotics, characteristics 

of probiotics for selection. 

- Tolerance to additives, stability during storage, stability 

during passage to intestinal sites, Role of probiotics in 

health and disease, minimum effective dose, maintenance 

of probiotic microorganisms. 
- Prebiotics: concept, definition, criteria, types and sources of 

15 25% 



 prebiotics, prebiotics and gut microflora, Prebiotics and 

health benefits: prebiotics in foods. 

- Functional Dairy Products: Definition, fermented milk 

products, functional dairy products, and therapeutic 

applications. Health benefits of functional fermented dairy 

products: such as dahi, lassi, yoghurt, kefir, cheese, kefir, 

koumiss, Yakult, fermented whey drinks, and dairy based 

cereal foods, soy based yoghurt containing probiotics. 

  

 

Course Outcome: 

Sr. No. CO statement Unit No 

 

 

CO-1 

This unit will cover the aspects pertaining to biofertilizers especially 

nitrogen fixers and phosphate solubilizing microorganisms. A student 

will get the exposure of how microbes are used in agricultural 

practices to develop agricultural sciences and what are the measures 

and how one can implement biological agents especially as nitrogen 

fixers and phosphate solubilizing bacteria to prepare biofertilizers. 

 

 

Unit-1 

 

 
CO-2 

This unit emphasis on new advances in agriculture sector and 

employing various microbial tools as bioinsecticides and 

biofungicides. Student will get the concept of approaches and practices 

of biological control agents, measures and methods of  production, 

stabilization, storage and commercialization. 

 

 
Unit-2 

 

CO-3 

This unit will make the student to know about microbes in processed 

dairy foods, history and developments. Learner will come to know 

about biofilm formation, factors influencing growth in foods, 

preservation techniques and modern processing. 

 

Unit-3 

 
CO-4 

Through this study, a student will get to know about advanced 

concepts like probiotics, its development, strategies to fortify the 

nutritional aspects and concept of utilizing food as medicine 

 
Unit-4 

 
 

Teaching & Learning Methodology: - 

The various methods or tools follows by the faculties to teach the above subject are: 

1. Education-focused social media platforms 

2. Using Audio and video materials 

3. Demonstrator style 

4. Brain storming session 

5. Task based method 

6. G Suit tool (Gmail, Docs, Sheets, Classroom, Drive and Calendar) 

 

 
List of Tutorials/Experiments: 

Students will perform following Experiments as per syllabus. 

OR 



The students will have to solve at least five examples and related theory from each topic as an 

assignment/tutorial. 

NA 

 

Books Recommended: - 

 
1. Biofertilizers In Agriculture and Forestry, Third Revised Edition By- Subba Rao, N.S. 

2. Biological Nitrogen Fixation, By- Subba Rao, N.S.; Venkataraman, G.S. and Kannaiyan, S. 

3. Biofertilizers and Organic Farming, By- Vyas, S.C.; Vyas, S. and Modi, H.A. 

4. Soil Microbiology and biochemistry, By- Payl, E.A. and Clark, F.E. 

5. Comprehensive Biotechnology: The Principles, Applications and regulations of Biotechnology in Industry, 

Agriculture and Medicine, Volume IV “The Practice of Biotechnology: Specialty Products and Service 

Activities” Editor-in-Chief:- Murray, Mooyoung Volume editors-Robinson, C.W. and Howell, J.A. 

Pergamon Press, Oxford. 

6. Biotechnology: Food Fermentation Microbiology, Biochemistry and Technology, Volume II Editors- 

Joshi, V.K. and Pandey, A. Educational Publishers and distributors, New Delhi. 

7. Industrial Microbiology, Second Edition (2002) By- Prescott, S.C. and Dunn, C.G. Agrobios Publication, 
Jodhpur. 

 

List of Open Source Software/learning website: 

1. http://silveroakuni.ac.in/video-lecture 

2. https://nptel.ac.in/ 

http://silveroakuni.ac.in/video-lecture
https://nptel.ac.in/


SILVER OAK UNIVERSITY 

Institute of Science (05) 

Programme Name: M.Sc. Microbiology 

Subject Name: Molecular Biology and Microbial Genetics 

Subject Code:1050287114 

Semester: II 
 

 

Prerequisite: 

Students have basic theoretical and practical fundamentals through their semester-I to IV as per approved 

syllabus by committee. 

 

Objective: 

This syllabus is fruitful in the terms of basic and advanced knowledge and concept of molecular biology and 

microbial genetics. 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme  
Total 

Marks 
 

L 

 

T 

 

P 
Contact 

Hours 

 

Credit 

Theory Practical 

CIE 
(TH) 

ESE 
(TH) 

CIE 
(PR) 

ESE 
(PR) 

4 0 0 4 4 40 60 0 0 100 

 

Content: 

Unit 

No. 
Contents 

Teaching 

Hours 

Weightage 

% 

 

 

 

 

 

 

 

 

1 

DNA structure and organization of genome 

DNA structure: 

- Chemistry, structure and types of DNA 

- Denaturation and renaturation of DNA 

- DNA topology: Supercoiling, Biology of Super-coiled 

DNA, DNA topoisomerases and their mechanism of action. 

- DNA- protein interactions: General features, Sequence 

specific 

- DNA binding protein motifs, ss DNA binding proteins. 

DNA replication: 

- Mechanism of DNA polymerase catalyzed synthesis of 

DNA, 

- Types of DNA polymerases in bacteria, 

- Initiation of DNA replication and its regulation in 

prokaryotes, 

- assembly of replisome and progress of replication fork, 

- Termination of replication. 

- DNA replication in eukaryotes and archaea. 

- Inhibitors of DNA replication. 

 

 

 

 

 

 

 

 

15 

 

 

 

 

 

 

 

 

25% 



 

 

 

 

 

 
2 

Gene expression in prokaryotes and eukaryotes 

Transcription: 

- RNA polymerases, features of prokaryotic and eukaryotic 

promoters, assembly of transcription initiation complex in 

prokaryotes and eukaryotes, and its regulation; synthesis 

and processing of prokaryotic and eukaryotic transcripts. 

Translation: 

- structure and role of t-RNA in protein synthesis, ribosome 

structure, basic features of genetic code and its deciphering, 

translation (initiation, elongation and termination in detail 

in prokaryotes as well as eukaryotes). 

Genetic Code: 

- Concept, Properties, Wobble’s hypothesis 

15 25% 

 

 

 

3 

Regulation of gene expression 

Regulation of gene expression in prokaryotes: 

- Operon concept, positive and negative regulation. 

Examples of lac (including mutational analysis), ara, and 

trp operon regulation; global regulatory responses. 

Regulation of gene expression in eukaryotes: 

- Transcriptional, translational and processing level control 

mechanisms. 

15 25% 

 

 

 

 

 

 

 

 
4 

Transformation 

- Competent cell, natural transformation and DNA uptake 

system in Gm +ve and Gm -ve bacteria, artificial 

transformation of bacteria using plasmid Transformation by 

inducing artificial competence, Gene linkage and mapping 

by transformation. 

Transduction 

- Generalized transduction in P22, P 1, T4 and Mu 

bacteriophages, homologous recombination with recipient’s 

chromosome, measuring transduction (cotransduction of 

markers, marker effects, abortive transduction, transduction 

of plasmids). 

- Applications of generalized transduction, Specialized 

transduction and its applications. 

Conjugation 

- F-factor mediated Conjugation in E. coli, Hfr conjugation 

and chromosomal transfer, F-prime conjugation and 

merodiploids, Conjugation of fertility inhibited F -like 

plasmids. 

15 25% 

 

Course Outcome: 

Sr. No. CO statement Unit No 



 

CO-1 

This unit will focus on DNA structure, elucidation, denaturation, 

renaturation, properties, topography and DNA-protein interactions. 

Student may also get benefit to know the molecular mechanisms and 

replication of DNA in prokaryotes, eukaryotes and archaea. 

 

Unit-1 

 
CO-2 

Gene expression in prokaryotes and eukaryotes is quite important 

phenomenon to know. The student will get actual knowledge about 

processes viz. transcription, translation and genetic code. 

 
Unit-2 

 
CO-3 

This unit will cover various molecular aspects, regulation, control 

mechanisms and responses of gene expression in prokaryotes and 

eukaryotes. 

 
Unit-3 

CO-4 
This unit will cover processes like transformation, transduction and 

conjugation as the basic methods to transfer of DNA/ genetic material 
Unit-4 

 

 

Teaching & Learning Methodology: - 

The various methods or tools follows by the faculties to teach the above subject are: 

1. Education-focused social media platforms 

2. Using Audio and video materials 

3. Demonstrator style 

4. Brain storming session 

5. Task based method 

6. G Suit tool (Gmail, Docs, Sheets, Classroom, Drive and Calendar) 

 

 
List of Tutorials/Experiments: 

Students will perform following Experiments as per syllabus. 

OR 

The students will have to solve at least five examples and related theory from each topic as an 

assignment/tutorial. 

NA 

 

Books Recommended: - 

 
1. Watson, J. D., Tania, A. B., Stephen, P., B., Alexander, G., Michael, L., Richard, L., (2017). Molecular 

Biology of the Gene. 7th Edn. Pearson Education, United Kingdom. 

2. Henkin, T. M., Peters, J., E., (2020). Snyder and Champness Molecular Genetics of Bacteria. 5th Edn. 

ASM Press, Washington, DC. 

3. Tropp, B. E., (2012). Molecular Biology: Genes to Proteins. 4 th Edn. Laxmi Publications, New Delhi 

4. Snustad, P. D., Simmons, M., J., (2011). Principles of Genetics. 6 th Edn. Wiley Publications, New Jersey. 

5. Sinden, R. R. (1994). DNA structure and function. Gulf Professional Publishing. 

6. Krebs, J. E., Goldstein, E. S., & Kilpatrick, S. T. (2017). Lewin's genes XII. Jones & Bartlett Learning 

 
List of Open Source Software/learning website: 

1. http://silveroakuni.ac.in/video-lecture 

2. https://nptel.ac.in/ 

http://silveroakuni.ac.in/video-lecture
https://nptel.ac.in/


SILVER OAK UNIVERSITY 

Institute of Science (05) 

Programme Name: M.Sc. Microbiology 

Subject Name: Bioprocess Technology 

Subject Code:1050287115 

Semester: II 
 

Prerequisite: 

Students have basic theoretical and practical fundamentals through their semester-I to IV as per approved 

syllabus by committee. 

 

Objective: 

This syllabus is fruitful in the terms of basic and advances knowledge and concept of bioprocess technologies 

and fermentation microbiology techniques and instrumentation of upstream and downstream processes 

therein. 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme  
Total 

Marks 
 

L 

 

T 

 

P 
Contact 

Hours 

 

Credit 
Theory Practical 

CIE 
(TH) 

ESE 
(TH) 

CIE 
(PR) 

ESE 
(PR) 

4 0 0 4 4 40 60 0 0 100 

 

Content: 

Unit 

No. 
Contents 

Teaching 

Hours 

Weightage 

% 

 

 

 

 
1 

Constituent of Bioprocess 

- Isolation, screening and preservation of industrially 

important microorganisms 

- Strain improvement: isolation of mutant producing primary 

and secondary metabolites 

- Isolation of auxotrophic/resistant and revertant mutants 

- Use of recombination systems 

- Media formulation 

- Energy sources 

- Antifoams and media optimization 

 

 

 

 
15 

 

 

 

 
25% 

 

 

 
2 

Bioreactors Design and Control 

- Fermenter design 

- Types of fermenters 

- The achievement and maintenance of aseptic conditions 

- Monitoring and control of process variables 

- Microprocess based control system 

- Computer application in fermentation technology 

15 25% 



 

 

 
3 

Upstream processing 

- Sterilization of media 

- Fundamentals of scale up 

- Development of inoculum for industrial fermentations 

- Aeration-agitation system, mass transfer of oxygen-factors 

affecting KLa 

- Heat transfer 

15 25% 

 

 

 

 

 
4 

Downstream processing and Fermentation economics 

- Methods of cell separation, filtration and centrifugation 

- Cell disruption 

- Liquid-liquid extraction 

- Membrane processes 

- Fermentation economics: Expenses for industrial 

organisms, strain improvement, media sterilization, 

heating, cooling, aeration, agitation etc. 

- Cost of plant and equipment, batch process cycle time, 

continuous culture 

- Recovery and effluent treatments, cost recovery due to 

waste usages and recycling 

15 25% 

 

Course Outcome: 

Sr. No. CO statement Unit No 

 
CO-1 

This unit explains the basics of bioprocess techniques like isolation, 

screening, preservation, strain improvement, recombination, media 

formulation and optimizations. 

 
Unit-1 

 
CO-2 

This unit deals with the construction and types of various bioreactors, 

their design, monitoring, maintenance, control system and automation 

units. 

 
Unit-2 

 

CO-3 

Student will get to know about upstream processes involving 

sterilization, scale up, inoculum preparation, factors influencing and 

essential parametric system as aeration, agitation, mass transfer and 

heat transfer. 

 

Unit-3 

 
CO-4 

This unit will increase the students insight in knowing downstream 

processes and concept of fermentation economics involving cost of 

plant equipment, recovery and effluent treatments etc. 

 
Unit-4 

 
 

Teaching & Learning Methodology: - 

The various methods or tools follows by the faculties to teach the above subject are: 

1. Education-focused social media platforms 

2. Using Audio and video materials 

3. Demonstrator style 

4. Brain storming session 

5. Task based method 



6. G Suit tool (Gmail, Docs, Sheets, Classroom, Drive and Calendar) 

 

 
List of Tutorials/Experiments: 

Students will perform following Experiments as per syllabus. 

OR 

The students will have to solve at least five examples and related theory from each topic as an 

assignment/tutorial. 

NA 

 

Books Recommended: - 

 
1. Moo-Young M. ed. (1985 ) Comprehensive Biotechnology vol: I & II, Pergamon Press N.Y. 

2. Ratledge C and Kristiansen B. eds. (2001) Basic Biotechnology 2nd ed. Cambridge Univ Press 

Cambridge. 

3. Old R.W and Primose S.D (1995) Principles of Gene Manipulation 5th ed. Blackwell Scientific Pub. 

Oxford. 

4. Bailey J.E and Ollis D.F. (1986) Biochemical Engineering Fundamentals 2nd ed. McGraw Hill Book 

Company, N. Delhi. 

5. Aiba S, Humphrey A. E. and N. F. Millis (1973) Biochemical Engineering, 2nd Edition University of 

Tokyo Press, Tokyo, Japan. 

6. Stanbury P.F., Whitaker A, and Hall S.J. (1997) Principles of Fermentation Technology 2nd ed.Aditya 

Books Pvt. Ltd, N.Delhi. 

7. Mukhopadhaya S.N. (2001) Process Biotechnology Fundamentals.Viva Books Pvt. Ltd. N.Delhi. 

8. Rehm H.J and Reed G. ( 1985 ) Biotechnology vol. I & II. VCH, Basel. 

9. Stainer R. Y. Ingrahm J. L., Wheelis M. L. and Painter P. R. (1987) General Microbiology 5th Edition, 

Macmillan Press Ltd. London 

. 

List of Open Source Software/learning website: 

1. http://silveroakuni.ac.in/video-lecture 

2. https://nptel.ac.in/ 

http://silveroakuni.ac.in/video-lecture
https://nptel.ac.in/


SILVER OAK UNIVERSITY 

Institute of Science (05) 

Programme Name: M.Sc. Microbiology 

Subject Name:Practical Module III 

Subject Code:1050287111 

Semester: II 
 

Prerequisite: 

Students have already developed basic practical skill through their previous practical syllabus from semester- 

I to V. 

 
Objective: 

Through this syllabus, students can correlate theory as well as practical perspective of microbiology. 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme  
Total 

Marks 
 

L 
 

T 
 

P 
Contact 
Hours 

 

Credit 
Theory Practical 

CIE 
(TH) 

ESE 
(TH) 

CIE 
(PR) 

ESE 
(PR) 

0 1 7 8 4 0 0 40 60 100 

 

Content: 

No. Contents 

1. To study enzyme kinetics for amylase 

2. To study enzyme kinetics for amylase and lipase 

3. To study immobilization of enzymes by gel entrapment method 

4. Bacterial Conjugation 

5. Phage titration 

6. Transduction of bacterial cell 

7. Transformation of bacterial cell 

 

Course Outcome: 

Sr. No. CO statement Unit No 

 

 

 
Practical 

No. 1 to 7 

Practical of Module –III will make the student more skilled and 

acquainted with practical exposures. The entire practical are 

designed as per their theory papers, by performing these practical 

in the form of hands-on, students can improve their handling skills 

to characterize enzyme kinetics, certain processes like conjugation, 

phage titration, transduction and transformation and others 

laboratory techniques of microbiology laboratory will improve the 

practical backgrounds. 

 

 

 

NA 

 

Teaching & Learning Methodology: - 



The various methods or tools follows by the faculties to teach the above subject are: 

1. Education-focused social media platforms 

2. Using Audio and video materials 

3. Demonstrator style 

4. Brain storming session 

5. Task based method 

6. G Suit tool (Gmail, Docs, Sheets, Classroom, Drive and Calendar) 

 
List of Tutorials/Experiments: 

Students will perform following Experiments as per syllabus. 

OR 

The students will have to solve at least five examples/related theory from each topic as an 

assignment/tutorial. 

NA 

 
Books Recommended: - (minimum 3 books) 

 Practical manuals by Rakesh Patel, 9th Edition, Aditya Prakashan 

 Introductory Practical Biochemistry, S.K. Sawhney and Randhir Singh 

 Microbiology Practical manual by Shukla Das, CBS Publishers & Distributers 

 Microbiology Practical manual by Rumpasaha and Shukla das, 2nd Edition CBS Publishers & 

Distributers 

 

List of Open Source Software/learning website: 

● http://silveroakuni.ac.in/video-lecture 

● https://nptel.ac.in/ 

http://silveroakuni.ac.in/video-lecture
https://nptel.ac.in/


SILVER OAK UNIVERSITY 

Institute of Science (05) 

Programme Name: M.Sc. Microbiology 

Subject Name:Practical Module IV 

Subject Code:1050287112 

Semester: II 
 

Prerequisite: 

Students have already developed basic practical skill through their previous practical syllabus from semester- 

I to V. 

 

Objective: 

Through this syllabus, students can correlate theory as well as practical perspective of microbiology. 

 

Teaching and Examination Scheme: 

Teaching Scheme Evaluation Scheme  
Total 

Marks 
 

L 

 

T 

 

P 
Contact 

Hours 

 

Credit 
Theory Practical 

CIE 
(TH) 

ESE 
(TH) 

CIE 
(PR) 

ESE 
(PR) 

0 1 7 8 4 0 0 40 60 100 

 

Content: 

No. Contents 

1. Isolation, characterization and identification of phosphate solubilizing microorganisms 

2. Characterization of Rhizobium as Biofertilizer 

3. Isolation of probiotic cultures from various sources 

4. Production of fermented food characterization of Acidity, Alkalinity and its microbial load 

5. Screening of organic acid producing microbes from soil 

6. Screening of antibiotic producing microbes from soil 

7. 
Determination of OTR under static, sparging and shake flask condition by sulfite oxidation 
method 

 

Course Outcome: 

Sr. No. CO statement Unit No 



 

 

 

 

Practical 

No. 1 to 7 

Practical of Module –IV will make the student more skilled and 

acquainted with practical exposures. The entire practical are designed as 

per their theory papers, by performing these practical in the form of 

hands-on, students can improve their handling skills to deal with 

microbes important in agriculture like rhizobium, phosphate 

solubilizing microorganisms, and food based processing microbes of 

importance like probiotics, fermentative microbes and their uses, 

screening odntibiotic and organic acid producing microbes from natural 

sources and understanding their metabolic activities and others 

laboratory techniques of microbiology laboratory will improve the 

practical backgrounds. 

 

 

 

 

 
NA 

 

Teaching & Learning Methodology: - 

The various methods or tools follows by the faculties to teach the above subject are: 

1. Education-focused social media platforms 

2. Using Audio and video materials 

3. Demonstrator style 

4. Brain storming session 

5. Task based method 

6. G Suit tool (Gmail, Docs, Sheets, Classroom, Drive and Calendar) 

 
List of Tutorials/Experiments: 

Students will perform following Experiments as per syllabus. 

OR 

The students will have to solve at least five examples/related theory from each topic as an 

assignment/tutorial. 

NA 

 
Books Recommended: - (minimum 3 books) 

 Practical manuals by Rakesh Patel, 9th Edition, Aditya Prakashan 

 Introductory Practical Biochemistry, S.K. Sawhney and Randhir Singh 

 Microbiology Practical manual by Shukla Das, CBS Publishers & Distributers 

 Microbiology Practical manual by Rumpasaha and Shukla das, 2nd Edition CBS Publishers & 

Distributers 

 

List of Open Source Software/learning website: 

● http://silveroakuni.ac.in/video-lecture 

● https://nptel.ac.in/ 

http://silveroakuni.ac.in/video-lecture
https://nptel.ac.in/

