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COURSE STRUCTURE FOR T. Y. B. SC. MICROBIOLOGY (w.e.f. June2021) 

Sr. 

No. 

Class Semester Code Paper Paper Title Credit Marks 

(I + E) 

1 T.Y.B.Sc. V MICRO3501 Theory MEDICAL 

MICROBIOLOGY-I 

3 40 + 60 

2 T.Y.B.Sc. V MICRO3502 Theory GENETICS AND 

MOLECULAR 

BIOLOGY- I 

3 40 + 60 

3 T.Y.B.Sc. V MICRO3503 Theory ENZYMOLOGY 

 

3 40 + 60 

4 T.Y.B.Sc. V MICRO3504 Theory IMMUNOLOGY – I 3 40 + 60 

5 T.Y.B.Sc. V MICRO3505 Theory FERMENTATION 

TECHNOLOGY-I 

3 40 + 60 

6 T.Y.B.Sc. V MICRO3506 Theory FOOD AND DAIRY 

MICROBIOLOGY 

3 40 + 60 

7 T.Y.B.Sc. V MICRO3507 Practical 

Course I 

APPLIED 

MICROBIOLOGY - I 

2 40 + 60 

8 T.Y.B.Sc. V MICRO3508 Practical 

Course 

II 

BIOCHEMISTRY 2 40 + 60 

9 T.Y.B.Sc. V MICRO3509 Practical 

Course 

III 

CLINICAL 

MICROBIOLOGY 

2 40 + 60 

     Total 24  

10 T.Y.B.Sc. VI MICRO3601 Theory MEDICAL 

MICROBIOLOGY-II 

3 40 + 60 

11 T.Y.B.Sc. VI MICRO3602 Theory GENETICS AND 

MOLECULAR 

BIOLOGY- II 

3 40 + 60 

12 T.Y.B.Sc. VI MICRO3603 Theory METABOLISM 3 40 + 60 

13 T.Y.B.Sc. VI MICRO3604 Theory IMMUNOLOGY – II 3 40 + 60 

14 T.Y.B.Sc. VI MICRO3605 Theory FERMENTATION 

TECHNOLOGY-II 

3 40 + 60 

15 T.Y.B.Sc. VI MICRO3606 Theory AGRICULTURAL 

AND 

ENVIRONMENTAL 

MICROBIOLOGY 

3 40 + 60 

16 T.Y.B.Sc. VI MICRO3607 Practical 

Course 

IV 

APPLIED 

MICROBIOLOGY - II 

2 40 + 60 

17 T.Y.B.Sc. VI MICRO3608 Practical 

Course 

V 

MOLECULAR 

BIOLOGY 

2 40 + 60 

18 T.Y.B.Sc. VI MICRO3609 Practical 

Course 

VI 

HAEMATOLOGY 

AND 

IMMUNOLOGY 

2 40 + 60 

19 T.Y.B.Sc. VI Certificate 

course 

  2 40 + 60 

     Total 26  

 
 I: Internal Examination 

E: External Examination  



Class: T.Y.BSc  (Semester-V) 

Paper Code: MICRO3501  

Paper: Theory   Paper Title:  MEDICAL MICROBIOLOGY - I 

Credit: 3 Credits  

Learning Objectives:- 

➢ This course provides learning opportunities in medical microbiology 

➢ To learn & understand basic etiology, pathogenesis, diagnosis and control measures of common 

diseases of human body system 

➢ It provide conceptual knowledge of pathogenic microorganisms 

Learning Outcome:- 

     Students will be able to- 

➢ Build up progressive and successful career. 

➢ Apply the knowledge to identify and diagnose  pathogenic microorganisms  

➢ Understands defense mechanism of human body system & different mechanisms of disease 

transmission 

➢ Apply knowledge of various methods to control diseases 

 

Credit  Topic No of 

Lectures 

I Introduction to infectious diseases of following human body systems:  

 (Common diseases, pathogens, symptoms, defense mechanisms ) 

 

 a. Respiratory system  

 b. Gastrointestinal system 

 c. Urogenital system  

 d. Central nervous system 

 

 

16 

II Epidemiology:  

 

a. Introduction, scope and overview of epidemiological monitoring 

organisationsa 

b. Disease distribution based on time, place and person  

c. Case control and cohort studies – study design and application  

d. Principle and methods – Clinical trials of drugs and vaccines       

(Randomized control trials, Concurrent parallel and cross-over trials) 

 e. Epidemiology of infectious diseases  

 

16 



       i. Sources and reservoirs of infection  

      ii. Modes of transmission of infections  

     iii. Disease prevention and control measures 

 

III Study of following bacterial pathogens:  

(with respect to - Classification and Biochemical characters, Antigenic 

structure, Viability characteristics, Pathogenicity, Pathogenesis, 

Symptoms, Laboratory   diagnosis, Epidemiology, Prophylaxis and 

Chemotherapy): 

 

a. Salmonella, 

b.  Vibrio  

c.  Neissserria  

d. Streptococcus 

e.  Pseudomonas  

f.  Spirochetes – Treponema, Leptospira  

g. Clostridium tetani  

h. Mycobacterium tuberculosis and M. leprae 

i.  Rickettsia  

 

 

16 
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Class: T.Y.BSc  (Semester-V) 

Paper Code: MICRO3502  

Paper: Theory   Paper Title:  GENETICS AND MOLECULAR BIOLOGY- I  

Credit: 3 Credits  

Learning Objectives:  

Microbial Genetics is an undergraduate T.Y. B.Sc. Microbiology course that deals with 

both conceptual and practical tools for generating, processing and understanding biological 

genetic information. It develops knowledge of the underlying theories of genetics which exhibits 

a broad understanding of central dogma. It gives an overview of replication, transcription and 

translation. It also deals with genome organization of prokaryotic and eukaryotic cell.  This 

course will help students to get the  basic information regarding DNA repair mechanisms which 

is extension of mutation which they have learned in structure transcription, translation and 

genetic code that they have gained in S. Y. B.Sc.  

Learning Outcomes:  

Students should be able to- 

1. Understand the genome organization in prokaryotic cell and eukaryotic cell 

2. Learn the molecular mechanism involved in DNA replication. 

3. explain the molecular mechanism involved in gene expression. 

4. Discuss the different types of mutations and corresponding  DNA repair mechanisms 

5. Apply the Bacteriophage growth kinetics in calculation of Eclipse period, latent period 

and burst size 

  

Credit  Topic No of 

Lectures 

I Genome Structure and Replication   

Chapter 1: Genome organization 

1. Viral Genome structure                                                                                  

2. Bacterial Genome structure                                                                                    

    Concept of Nucleoid 

 

 

7 



3. Eukaryotic Genome organization     

    Structure of nucleosome,10 nm fiber,30 nm fiber, 

    Structure of Euchromatin and heterochromatin. 

Chapter2: Replication 

1.  Ori C 

2.  Single replicon , Multiple Replicon 

3.  Bidirectional movement of replication fork.  

4.  Pre-priming and Priming reaction.  

5.  DNA polymerases, DNA synthesis of leading, lagging strand 

6.  Okazaki fragments.  

7.  Termination- Ter sequence, Tus protein  

8 

II Gene Expression  

Chapter 3: Transcription --9 

1. Structure of promoters (Prokaryotic and eukaryotic) 

2. Structure and types of RNA polymerases 

3. Steps of transcription : Initiation, Abortive Initiation, 

Elongation and Termination 

4.  Comparison of prokaryotic and eukaryotic transcription                                

  

 

 

9 

Chapter 4: Translation       

1.  Role of m-RNA, t-RNA and Ribosomes and Aminoacyl tRNA 

synthetase in translation 

2.   Initiation, elongation, translocation and termination of 

protein synthesis 

3.   Comparative account of prokaryotic and Eukaryotic 

translation mechanism    

8 

III DNA damage and Repair mechanisms and Bacteriophage 

growth kinetics                   

Chapter 5: DNA damage and Repair mechanisms 

1. Overview of DNA damage by hydrolysis, deamination, 

 

 

 

 

7 



alkylation, oxidation, Radiation (x rays/uv rays) and Photo 

reactivation 

2.  Mismatch repair mechanism 

3.   Excision repair mechanisms  (BER/NER) 

4.   Recombination repair (NHEJ/DSB repair model) 

5.   Translesion DNA synthesis (SOS response) 

Chapter 6: Bacteriophage growth kinetics 

1.  One step growth curve and Doerman’s experiment 

2.  Structural organization of bacteriophage chromosome ( 

Lambda phage) 

3.  Bacteriophage mutants (Plaque morphology, Conditional 

lethal mutants) . 

     Concept of Deletion mapping & Benzers Spot test. 

4.  Concept of Genetic Complementation and Cis-trans test of 

genetic function. 

5.  Fine structure mapping of rII locus of T4 phage using 

Complementation analysis. 

9 
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Class: T.Y.BSc  (Semester-V) 

Paper Code: MICRO3503  

Paper: Theory   Paper Title:  ENZYMOLOGY 

Credit: 3 Credits  

Learning Objectives: 

➢ To understand the mechanism of enzyme catalysis 

➢ To learn different methods of Enzyme purification and Enzyme assays. 

➢ To understand the theories of enzyme kinetics and the mechanisms of enzyme regulation in 

the cell. 

Learning Outcome: 

➢ Students will learn about structure and function of Enzymes. 

➢ Students will show experience with Purification, handling and characterization of proteins. 

Credit Topic Number of 

Lectures 

I Enzymes 

a. Methods to determine amino acid residues at active site 

(Physical and chemical methods). 

b. Role of cofactors in metabolism: Occurrence, Structure and 

Biochemical functions of the following: 

i. Nicotinic Acid (Niacin) and the Pyrimidine 

nucleotides. 

ii.  Riboflavin (Vitamin B2) and the Flavin nucleotides 

iii.  Thiamine (Vitamin B1) and Thiamine 

Pyrophosphate  

iv. Pantothenic acid and coenzyme- A 

v. Pyridoxal phosphate (Vitamin B6) 

vi. Metal ions  

 

6 

 

 

6 

II Enzyme assays and Principles and Methods of Enzyme 

purification. 

a. Principles of enzyme assays: Sampling methods and 

continuous assay, Enzymes assays with examples by: i. 

Spectrophotometric methods ii. Spectroflurometric methods 

 

 

 

 

5 



iii. Radioisotope assay. 

b. Principles and Methods of Enzyme purification: Methods of 

cell fractionation, Principles and methods of enzyme 

purification: i. Based on molecular size ii. Based on charge 

iii. Based on solubility differences iv. Based on specific 

binding property and selective adsorption, Characterization 

of enzymes:  Determination of Molecular weight based on: 

Ultracentrifugation, SDS-PAGE, gel filtration.  

 

 

 

13 

III Enzyme Kinetics and Metabolic Regulations 

a. Concept and use of initial velocity, Michaelis Menton 

equation for the initial velocity of single substrate enzyme 

catalyzed reaction. Brigg’s Haldane modification of 

Michaelis Menton equation. Michaelis Menton plot. 

Definition with significance of Km, Ks, Vmax, Different 

plots for plotting Kinetic data: i. Lineweaver and Burk plot 

ii. Hanes plot iii. Eadie Hofstee plot iv. Eisanthal, Cornish-

Bowden plot, Concepts and types of Enzyme Inhibitions. 

b. Metabolic Regulations: Enzyme compartmentalization at 

cellular level, Allosteric enzymes, Feedback mechanisms, 

covalently modified regulatory enzymes (e.g. Glycogen 

phosphorylase), Proteolytic activation of zymogens, 

Isozymes - concept and examples vii. Multienzyme complex 

e.g. Pyruvate dehydrogenase complex (PDH). 

c. Immobilization of enzymes: Concept, methods of 

immobilization and applications. 

 

8 

 

 

 

 

 

 

 

 

8 

 

 

 

 

2 
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Class: T.Y.B.Sc  (Semester-V) 

Paper Code: MICRO3504  

Paper: Theory   Paper Title:  IMMUNOLOGY- I 

Credit: 3 Credits  

A. Learning Objectives: 

1.To enrich the students knowledge about immunity and infections. 

2. To develop expertise in immunological processes.  

3. To enrich student’s knowledge and train them in immunology. 

4. To understand the general and scientific responsibilities while working in medical 

field. 

5. To develop opportunities in entrepreneurships  

 Learning outcome: 

1. Theoretical understanding of basic immunological processes. 

2. Each student would be able to understand immune mechanism of our body. 

3. Students would be able to apply his knowledge to society for human welfare. 

4. Establishment and development as an entrepreneur. 

                           

Credit 
Topic 

No. of 

Lectures 

I 

Immunity: Definition and Classification  2 

Formation of blood cells: 

Erythrocytic, myelocytic, monocytic and lymphocytic lineages and 

differentiation process, lymphocyte types and subsets 

2 

Innate immunity: Non specific mechanisms of defense 

a. First line of defense – Physical, chemical  barriers 

b. Second line of defense: 

i. Humoral components: Defensins, pattern recognition proteins 

(PRP) and pathogen associated molecular patterns (PAMPs), 

complement, kinins, acute phase reactants. 

 

2 

2 

 

 

 



ii. Cellular components: Phagocytic cells – PMNL, macrophages 

(reticulo-endothelial cell system) and dendritic cells 

iii. Functions: Phagocytosis (oxygen dependent and independent 

systems), Complement activation (Classical, Alternative and 

lectin pathway), Inflammation 

2 

 

 

6 

II 

Organs of immune system: 

a. Primary lymphoid organs (Thymus,bone marrow and Bursa): 

Thymus – structure, thymic education (positive and negative 

selection) 

b. Secondary lymphoid organs – structure and function of spleen and 

lymph node, mucous associated lymphoid tissue; response of 

secondary lymphoid organs to antigen, lymphatic system and lymph 

circulation 

3 

 

 

3 

Antigen: 

a. Concepts and factors affecting 2mmunogenicity 

b. Antigenic determinants, haptens and cross-reactivity, Carriers, 

Adjuvants 

c. Types of antigens: Thymus-dependent and thymus-independent 

antigens, Synthetic antigens, Soluble and particulate antigens, 

Autoantigens, Isoantigens 

2 

2 

 

 

2 

Immunoglobulins: 

a. Structure and types of Immunoglobulin’s, chemical and biological 

properties 

b. Characteristic of domain structure, functions of light and heavy 

chain domains 

c. Antigenic nature of immunoglobulin molecules 
 

 

2 

 

1 

 

1 
 

III 

Adaptive / Acquired Immunity (Third line of defense): 

1. Humoral Immune Response 

a. Primary and secondary response kinetics, significance in vaccination 

programs 

b. Antigen processing and presentation (MHC class I and class II 

 

3 

 

6 



restriction pathways), activation and 

differentiation of B-cells 

 

2. Cell Mediated Immune Response 

a. Activation and differentiation of T cells 

b. Mechanism of CTL mediated cytotoxicity, ADCC 

c. Significance of CMI 

4 

 

Transplantation and Immunity 

a. Types of Grafts, 

b. Allograft rejection mechanisms 

c. Prevention of allograft rejection 

3 
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Class: T.Y.BSc  (Semester-V) 

Paper Code: MICRO3505  

Paper: Theory   Paper Title:  FERMENTATION TECHNOLOGY - I 

Credit: 3 Credits  

A. Learning Objectives: 

1. To cater the needs of students for building up their careers in 

industries such as pharmaceutical, food, dairy and fermentation. 

2. To develop expertise in industrial microbiological testings and processes.  

3. To enrich student’s knowledge and train them in industrial microbiology. 

4. To understand the general and scientific responsibilities while working in 

industrial sector. 

5. To understand the opportunities towards entrepreneurship. 

 

B. Learning outcome: 

1. Theoretical understanding of principles and basic protocols of industrial 

processes.  

2. Laboratory exercises shall help the students to directly work in different divisions 

of industries. 

3. Acquaintance to the several quality control tests that results into well-trained and 

skilled man power.  

4. Establishment and development as an entrepreneur.  

Credit 

No. 

Topic Lectures 

I  Unit 1: Strain Improvement 

a. Concept & objective of strain improvement, properties 

other than strains’ productivity, feedback control 

mechanisms of biosynthesis of metabolites  

b. Principle and methods for strain improvement: 

i. Mutation and selection: Modification of cellular 

permeability, isolation of auxotrophic mutants, 

isolation of analogue resistant mutants and 

revertants. 

ii. Recombinant techniques: Application of 

recombinant DNA technology (improvement of 

strains to produce heterologous and native 

microbial products (self cloning) 

9 



Unit 2: Medium optimization: 

a. Nutritional, non-nutritional factors and responses 

b. Methods of medium optimization : 

i.  Classical approach – One factor at a time, Full 

factorial design (with example) 

ii.  Plackett-Burman design (with example)  

iii.  Response Surface Methodology (RSM) 

Merits and demerits of each method with 

comparison 

4 

Unit 3: Sterilization of Medium 

a. Methods of industrial sterilization 

b. Batch sterilization and Continuous sterilization 

c. Concept and derivation of Del factor 

3 

II Unit 1: Scale-up and Scale-down 

a. Objectives of scale-up 

b. Levels of fermentation (laboratory, pilot-plant and 

production level) 

c. Criteria of scale-up for critical parameters 

(aeration, agitation, broth rheology and 

sterilization) 
d. Scale-down 

 

4 

Unit 2: Principles and methods of downstream processing 

a. Cell disruption 

b. Filtration 

c. Centrifugation 

d. Liquid-liquid extraction 

e. Distillation 

f. Ion exchange chromatography 

g. Drying 

10 

Unit 3: Quality assurance (QA) of fermentation products 

a. Sterility testing 

b. Pyrogen testing: Endotoxin detection (LAL test) 

2 

III Unit 1: Quality assurance (QA) of fermentation products 

a. Ames test and modified Ames test 

b. Toxicity testing 

c. Shelf-life determination 

4 

Unit 2: Quality assurance (QA) of fermentation products 

Detection and quantification of the product by 

Physicochemical, Biological and Enzymatic assays 

7 

Unit 3: Fermentation economics  

a. Contribution of various expense heads to a  process 

(Recurring and nonrecurring expenditures) citing any 

 

3 



suitable example. 

b. Introduction to Intellectual Property Rights (IPR) - 

Types of IPR (patenting in fermentation industry) 

 

2 
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Class: T.Y.B.Sc.  (Semester-V) 

Paper Code: MICRO3506 

Paper: Theory   Paper Title:  FOOD AND DAIRY MICROBIOLOGY 

Credit: 3 Credits  

Learning objectives: 

✓ To enrich student’s knowledge regarding dairy and food science 

✓ To introduce the concepts of Applied microbiology 

✓ To educate students about the microorganisms and their significance associated with 

different dairy products 

✓ To help students build-up a progressive and successful career 

Learning outcomes: 

✓ Students will learn about various methods regarding milk and milk product as well as 

food sanitation and regulation 

✓ Students will learn the concepts of applied microbiology 

 

Credit Topic No of 

Lectures 

I DAIRY MICROBIOLOGY  

 Milk chemistry and constituents: 

• Definition and composition of milk 

• Types of milk (skimmed ,toned and homogenized ) 

• Concept of clean milk 

• Factors affecting quality and quantity of milk 

• Nutritive value of milk 

• Physico-chemical properties of milk 

05 

 Microbiology of milk: 

• Common micro-organisms found in milk 

06 



• Fermentation and spoilage of milk 

• Milk borne diseases 

 Preservation of milk by pasteurization and its storage: 

• Methods of Pasteurization – LTH, HTST, UHT 

• Storage specifications after pasteurization 

• Phosphatase test and its significance 

03 

 Microbial analysis of milk 

• Dye reduction test ( using methylene blue and resazurin ) 

• Total bacterial count 

• Brucella ring test and tests for mastitis 

• Somatic cell count 

04 

II FOOD MICROBIOLOGY  

 Introduction to properties of food and spoilage of food  

Definition of food and Classification of food  (Perishable, non-

perishable, and stable). 

Sensory characters of food-  

• Sensory or organoleptic factors- appearance factors-(size, shape, 

color, gloss, consistency, wholeness,) 

• Textural factors-texture changes,  

Flavor factors (taste, smell, mouthfeel, temperature) 

04 

 Factors affecting Microbial growth in food- 

• Intrinsic factors- pH, water activity, O-R potential, nutrient 

content, biological structure of food, inhibitory substances in 

food. 

• Extrinsic factors-Temperature of storage, Relative humidity, 

concentration of gases. 

03 

 Sources of food spoilage microorganisms. 

• Contamination and spoilage of perishable foods- vegetables and 

08 



fruits, Meat and meat products, Fish and other sea food, Egg and 

poultry products. 

• Contamination and spoilage of canned foods 

• Contamination and spoilage of cereals, sugars and miscellaneous 

foods- cereals and cereal products, sugar and sugar products, 

fatty acids, salad dressings, spices and condiments. 

III Food Preservation and food in relation to disease.  

 Principles of food preservation 

• Importance of TDP, TDT, D, F, Z values 

•  Use of low and high temperature for food preservation.  

• Use of chemicals and antibiotics in food preservation,  

• Canning 

• Dehydration 

• Use of radiation 

• Tetra pack technology 

Food grade bio preservatives 

06 

 Microbial food poisoning and food infection 

• Food poisoning -Clostridium botulinum, Staph aureus, 

Aspergillus flavus 

Food infection -Salmonella typhimurium, Vibrio parahaemolyticus 

04 

 Concept of Prebiotic and Probiotic and fermented food- definition, 

Health effects, Quality assurance, Safety, side effects and risk. 

Potential applications of Prebiotic, Probiotic and fermented food 

03 

 Food sanitation and regulatory authorities (ISO, FDA, WHO) 02 
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Class :  T.Y.B.Sc. (Semester - V) 

Paper Code:  MICRO 3507 

Paper:  Practical Course – I  Title: APPLIED MICROBIOLOGY – I 

Credits:  2 Credits (Each credit = 6 Practicals) 

Credit 

No. 

Topic Number of 

Practicals 

I  a. Tests for Milk and Dairy products 

i. Phosphatase test 

ii. MBRT test 

iii. Test for mastitis 

iv. Milk fat estimation 

v. Standard Plate Count 

vi. Direct Microscopic Count/ Somatic cell count 

vii. Spray drying of milk (Demonstration)  

b. Laboratory scale fermentation, estimation, product recovery and yield 

calculation of ethanol / organic acid (any one) 

4 

 

 

 

 

 

 

 

2 

II 

a. Isolation and identification of lactic cultures up to genus level 

b. Antifungal activity of Lactic acid bacteria 

c. Isolation and identification of Aspergillus spp. from onions infected 

with black mold 

d. Microscopic examination of fungi causing rust and smut infections 

in plants (Demonstration) 

e. Isolation and identification of Xanthomonas spp. from infected 

sample 

2 

1 

1 

 

1 

1 

 

 



Class :  T.Y.B.Sc. (Semester - V) 

Paper Code:  MICRO 3508 

Paper:  Practical Course – II  Title: BIOCHEMISTRY 

Credits:  2 Credits (Each credit = 6 Practicals) 

 

Credit 

No. 

Topic Number of 

Practicals 

I & II a. Determination of absorption spectra and molar extinction co-

efficient (By colorimetry/ spectrophotometry). 

 

b. Clinical Biochemistry - Estimations of: blood sugar, blood urea, 

serum cholesterol, serum proteins and albumin. 

 

c. Qualitative analytical tests for proteins and carbohydrates. 

 

d. Preparation of buffer 

 

e. Paper chromatography  

 

f. Quantitative biochemical techniques: Estimation of total 

carbohydrates in Flour of Different Types of Grain by Phenol-

sulfuric acid method, Estimation of reducing sugar in Milk 

sample by DNSA method and Estimation of proteins from 

natural sample by Folin Lowry method. 

1 

 

 

4 

 
 

2 
 

1 

 

1 
 

3 

 

 
 



Class :  T.Y.B.Sc. (Semester - V) 

Paper Code:  MICRO 3509 

Paper:  Practical Course – III Title: CLINICAL MICROBIOLOGY 

Credits:  2 Credits (Each credit = 6 Practicals) 

Credit 

No. 

Topic Number of 

Practicals 

I & II a. Physical, Chemical and Microscopic examination of Clinical samples 

– urine, stool, pus 

b. Isolation, identification of following pathogens from clinical 

samples (any one pathogen from each sample ) 

E. coli, Salmonella spp., Pseudomonas spp., Proteus spp., Klebsiella 

spp., Shigella spp., Staphylococcus spp, Streptococcus spp.(for 

identification use of keys as well as Bergey’s Manual is 

recommended) Antibiotic sensitivity testing of the isolates (for Gram 

negative and Gram Positive) 

c. Study of growth characters of isolated pathogens on following media: 

Mannitol Salt Agar, Wilson Blair agar, Salmonella Shigella agar, 

Glucose azide medium, Cetrimide agar, TSI agar 

3 
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