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1 I 20UT1 

Tamil-I  (Ilakiyam-Kavithai, 

Sirukathai, Urainadai, 

Ilakkiya Varalaru) 

6 3 3 25 75 100 

1 II 20UE1 
English-I (Communicative 

English)  
6 3 3 25 75 100 

1 III 20UMB1CC1 
Fundamentals of 

Microbiology 
4 4 3 25 75 100 

1 III 20UMBIAC1 Biochemistry-I 4 4 3 25 75 100 

1 III 20UMB1CP1 
Fundamentals of 

Microbiology  (P) 
3 2 3 40 60 100 

1 III 20UMB2AP1 Biochemistry I & II (P) 3 -- -- -- -- -- 

1 III 20UMB1PE1 
Professional English for  

Life Science-I  
2 2 3 25 75 100 

1 IV 20UVE Value Education 2 2 3 25 75 100 

  Total 30 20 - - - 700 

2 I 20UT2 

Tamil-II  (Idaikkala 

Illakkiyam, Nadagam, 

Puthinam, Ilakkiya varalaru)         

6 3 3 25 75 100 

2 II 20UE2 
English-II (Communicative 

English)         
6 3 3 25 75 100 

2 III 20UMB2CC2 Microbial Metabolism 4 3 3 25 75 100 

2 III 20UMB2AC2 Biochemistry-II 4 3 3 25 75 100 

2 III 20UMB2CP2 Microbial Metabolism (P) 3 3 3 40 60 100 

2 III 20UMB2AP1 Biochemistry I & II  (P) 3 3 3 40 60 100 

2 III 20UMB2PE2 
Professional English for  

Life Science-II  
2 2 3 25 75 100 



2 IV 20UES Environmental Studies 2 2 3 25 75 100 

Total 30 22 - - - 800 

3 I 20UT3 

Tamil-III   (Kappiya 

Illakkiyam, Nadagam, 

Ilakkiya Varalaru)             

6 3 3 25 75 100 

3 II 20UE3 

English-III (Short Story and 

Effective Comminication 

Skill)                

6 3 3 25 75 100 

3 III 20UMB3CC3 Immunology 5 5 3 25 75 100 

3 III 20UMB3CP3 Immunology  (P) 3 2 3 40 60 100 

3 III 20UMAT3AC3 Biostatistics 5 5 3 25 75 100 

3 III 20UMB4AP2 
Biostatistics & 

Bioinformatics (P) 
3 -- -- -- -- -- 

3 IV 20UMB3NME1 
Mushroom and 

Vermitechnology 
2 2 3 25 75 100 

 Total 30 20 - - - 600 

4 I 20UT4 

Tamil-IV(Pazhantamil 

Ilakkiya Varalaru, Podhu 

Katturai)           

6 3 3 25 75 100 

4 II 20UE4 

English-IV  (One Act Play 

and Effective 

Communication Skill)      

6 3 3 25 75 100 

4 III 20UMB4CC4 Introductory Virology 4 4 3 25 75 100 

4 III 20UMB4CP4 Introductory  Virology (P) 3 3 3 40 60 100 

4 III 20UMB4AC4 Bioinformatics 4 3 3 25 75 100 

4 III 20UMB4AP2 
Biostatistics & 

Bioinformatics (P) 
3 3 3 40 60 100 

4 IV 

20UMB4SBE1:1 

20UMB4SBE1:2 

20UMB4SBE1:3 

Microbial nanotechnology 

Clinical Microbiology 

Pharmacognosy 

2 2 3 25 75 100 

4 IV 20UMB4NME2 
Microbial Disease and its 

Control 

2 2 3 25 75 100 

  Total 30 23 - - - 800 

5 III 20UMB5CC5 Medical Microbiology 5 5 3 25 75 100 

5 III 20UMB5CC6 
Environmental and 

Agricultural Microbiology 
5 5 3 25 75 100 

5 III 20UMB5CC7 
Molecular Biology & 

Microbial Genetics 
6 5 3 25 75 100 

5 III 20UMB5CP5 

Medical Microbiology,  

Agricultural and 

Environmental Microbiology 

& Molecular biology  and 

3 2 3 40 60 100 



Microbial Genetics (P) 

5 III 

20UMB5MBE1:1 

20UMB5MBE1:2 

20UMB5MBE1:3 

Nutrition in health & disease 

Fundamentals of biological 

science 

Entomology 

5 4 3 25 75 100 

5 IV 

20UMB5SBE2:1 

20UMB5SBE2:2 

20UMB5SBE2:3 

Enzyme technology 

Diagnostic Microbiology 

Quality Control and Hygiene 

Practices 

 

2 2 3 25 75 100 

5 IV 

20UMB5SBE3:1 

20UMB5SBE3:2 

20UMB5SBE3:3 

Antimicrobial Agents 

Bioinstrumentation 

Basic Computer Applications 

in Biology 

2 2 3 25 75 100 

5 IV 20USSD Soft Skill Development 2 2  3 25 75 100 

  Total 30 27 - - - 800 

6 III 20UMB6CC8 Food Microbiology 6 6 3 25 75 100 

6 III 20UMB6CC9 Industrial Microbiology 6 6 3 25 75 100 

6 III 
20UMB6CP6 Food Microbiology & 

Industrial Microbiology (P) 
6 4 3 40 60 100 

6 III 

20UMB6MBE2:1 

20UMB6MBE2:2 

20UMB6MBE2:3 

rDNA technology 

Entrepreneurial 

Microbiology 

Biosafety and Bioethics 

6 5 3 25 75 100 

6 III 

20UMB6MBE3:1 

20UMB6MBE3:2 

20UMB6MBE3:3 

Cancer Biology 

Ethno medicine 

Medical Biochemistry 

5 5 3 40 60 100 

6 V   Extension Activities - 1 - - - - 

6 V 18UGS Gender Studies 1 1 3 25 75 100 

 Total 30 28 - - - 600 

 Grand Total 180 140       4300 

 

List of Allied Courses  

 I Year      II Year   
1. Biochemistry - I  1. Biostatistics 

2. Biochemistry - II  2. Bioinformatics  

   

Paper Details: 

Tamil Paper-Part I       - 4 

English Paper-Part II  - 4      

Core Course Paper  - 9 

Core Course Practical  - 6 

Allied Course Paper  - 4 



Allied Course Practical -4 

Non-Major Elective  - 2 

Skill Based Elective  - 3 

Major Based Elective - 3 

Environmental Studies- 1 

Value Education - 1 

Professional English - 2 

Soft Skill Development-1 

Gender Studies - 1 

Extension Activities - 1 (Credit Only) 

 

 for those who studied Tamil up to 10th +2 (Regular Stream) 

 Syllabus for other Languages should be on par with Tamil at degree level 

 those who studied Tamil up to 10th +2 but opt for other languages in degree level under Part I should 

study special Tamil in Part IV 

 Extension Activities shall be outside instruction hours 

 

Non Major Elective I & II – for those who studied Tamil under Part- I 

i) Basic Tamil I & II for other language students 

ii) Special Tamil I & II for those who studied Tamil up to 10th or +2 but opt for other languages in degree 

programme 

 

Note: 

Internal Marks   External Marks 

1. Theory           25            75 

2. Practical           40           60 

3. Separate passing minimum is prescribed for Internal and External marks 

 

 

NME Papers offered to Other Department  

 

20UMB3NME1 - Mushroom and Vermitechnology 

 

20UMB4NME2 – Microbial Disease and its control  

 

 

FOR THEORY 

The passing minimum for CIA shall be 40% out of 25 marks [i.e. 10 marks] 

The passing minimum for Semester Examinations shall be 40% out of 75 marks [i.e. 30 marks] 

 

FOR PRACTICAL 

The passing minimum for CIA shall be 40% out of 40 marks [i.e. 16 marks] 

The passing minimum for Semester Examinations shall be 40% out of 60 marks [i.e. 24 marks] 

 



List of Elective Courses 

 

Semester Part  Course Code  Title of the Course  

3 IV 
Non Major Elective  

20UMB3NME1 Mushroom and Vermitechnology 

4 IV 20UMB4NME2 Biofertilizer 

4 IV 

Skill Based Elective 

20UMB4SBE1:1 

20UMB4SBE1:2 

20UMB4SBE1:3 

Microbial nanotechnology 

Clinical Microbiology 

Pharmacognosy 

5 IV 

20UMB5SBE2:1 

20UMB5SBE2:2 

20UMB5SBE2:3 

Enzyme technology 

Diagnostic Microbiology 

Quality Control and Hygiene Practices 

5 IV 

20UMB5SBE3:1 

20UMB5SBE3:2 

20UMB5SBE3:3 

Antimicrobial Agents 

Bioinstrumentation 

Basic Computer Applications in Biology 

5 III 

Major Based Elective 

20UMB5MBE1:1 

20UMB5MBE1:2 

20UMB5MBE1:3 

Nutrition in Health and Disease  

Fundamentals of Plant and Animal Biology 

Entomology 

6 III 

20UMB6MBE2:1 

20UMB6MBE2:2 

20UMB6MBE2:3 

rDNA technology 

Entrepreneurial Microbiology 

Biosafety and Bioethics 

6 III 

20UMB6MBE3:1 

20UMB6MBE3:2 

20UMB6MBE3:3 

Cancer Biology 

Ethno medicine 

Medical Biochemistry 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-I 

Course Code: 20UMB1CC1                                                                                Exam Hours: 3 

Instruction Hours: 4                                                                                             Internal Marks: 25 

Credits:  4                                                                                                             External Marks: 7 

5 
                                          

CORE COURSE 1–

 

FUNDAMENTALS OF MICROBIOLOGY 

 Objectives: 

 This subject aims to introduce the history and development of Microbiology.  

 The contents of this course will help students understand history, biology of 

microorganisms, growth and control of microbes. 

  Learning outcomes: 

 Understand the basic microbial structure and function. 

 Have a good knowledge of the characters of different types of 

microorganisms. 

 Understand the various methods for identification of isolated microorganisms. 

 

Unit I 

Historical development of Microbiology- Theories of spontaneous generation – Biogenesis-

The scope of Microbiology and the opportunities for microbiologists- Difference between 

the prokaryotic  and  eukaryotic  microorganisms-General  principles  and nomenclature – 

Haeckel’s three kingdom concept- Whittaker’s five kingdom concept- Carl Woese three 

domain classification- Eight kingdom classification. 

   Unit II 

Microscopy: Principles and applications of simple, compound- bright field, dark field, phase 

contrast - fluorescent -  SEM and TEM - Specimen preparation of Electron Microscopy- 

Principles and types of staining– Simple, differential (Gram, Spore, AFB)- Capsule staining 

(Negative), Sterilization- Principles and methods – physical moist heat, dry heat, filtration 

(Membrane and HEPA)-  Radiations- chemical agents and mode of action. 

   Unit III 

General characteristics and nature of Archaebacteria- Cyanobacteria- Mycoplasma- 

Rickettsiae- Chlamydia- Spirochaete-Actinobacteria,--Protozoa-algae, Fungi and 

Viruses. Basic understanding of classification of viruses (ICTV)- algae (Chapman 

Fritch)- fungi – Yeast - (Alexopoulos) and protozoa  - Ameba. 

Unit IV 

Outline classification for bacteria as per the Bergey’s Manual of Systematic Bacteriology 

(9th       edition) -Structural organization of bacteria – Size, shape and arrangement of 

bacterial cells -Ultrastructure of a bacterial cell - cell wall, cell membrane, ribosomes, 

nucleoid,  slime,  capsule,  flagella,  fimbriae,  spores,  cysts, plasmid, mesosomes and 

cytoplasmic inclusions. 

   Unit V 

Cultivation of microbes- Types of culture media with specific examples for each type. -

Aerobic and Anaerobic culture techniques - Pure culture techniques (Tube dilution, Pour 

plate, Spread plate and Streak plate) - Methods of maintenance and preservation of 

microbes - safe decontamination practices. 

 

 



 

 

 REFERENCES 

 

1. Alcamo IE. Fundamentals of Microbiology, sixth edition, Addison wesley Longman, Inc. 

California. 2001. 

2. Atlas RA and Bartha R. Microbial Ecology. Fundamentals and Application, Benjamin 

Cummings, New York. 2000. 

3. Dubey RC and Maheswari DK. A Text Book of Microbiology. S Chand, New Delhi. 2010 

4. Pelczar MJ, Chan ECS and Kreig NR. Microbiology, fifth edition. McGraw- Hill. Book Co. 

Singapore. 2009. 

5. Rajan S and Selvi Christy R. Essentials of Microbiology, Anjanaa Book House, Chennai, 2015. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20UMB1CC1 Fundamentals of microbiology 4 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() = 43     Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

44 3 3 3 44 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 



 

 

SEMESTER-I 

Course Code: 20UMB1AC1                                                                             Exam Hours: 3 

Instruction Hours: 4                                                                                           Internal Marks: 25 

Credits: 4                                                                                                            External Marks: 75 
 

ALLIED COURSE 1 – BIOCHEMISTRY I  
   Objectives: 

 To understand the structure, function and interrelationship of various 

biomolecules 

 To impart basic knowledge on vitamins 

Learning outcomes: 

 Developed a very good understanding of various biomolecules. 

  

 Students are able to make buffer, study the structure & function of biomolecules. 

 Gain knowledge of vitamins & its classifications. 

          
 Unit I 

Carbohydrate: Definition- sources- classification- Monosaccharide- Disaccharide-

Polysaccharide- structure of glucose- Haworth projection formula – Fischer straight line 

structure- biological significance- digestion and absorption. 

Unit II 

Proteins : Definition- sources - classification and structure of proteins – Primary- 

secondary- tertiary- Amino acids–structure- classification - essential and non- essential- 

protein and non-protein amino acids. 

Unit III 

Lipids: Definition- sources - classification- structure- properties and functions Fatty 

acids-saturated, unsaturated - essential fatty acids.  

Unit IV 

Nucleic acids: Definition- structure- forms and functions of DNA-Types- structure and 

functions of RNA –mRNA- tRNA- rRNA). 

Unit V 

Vitamins: Definition- sources - deficiency syndromes -functions of Fat soluble vitamins A, 

vitamin D-vitamin E - vitaminK and Water soluble- vitamins B complex and C. 

              

 REFERENCES 

1. Deb AC. Fundamentals of Biochemistry, 10th edition, New Central Book Agency (p) ltd, 

London. 2011. 

2. Ambika Shanmugam. Fundamentals of Biochemistry for Medical students. Nagaraj and 

Company Pvt ltd, India. 1998. 

3. Charlotte W Pratt and Kathleen Comely. Essential Biochemistry, 3rd edition Wiley publisher. 

2013. 

 

 

 



Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20UMB1AC1 Biochemistry I 4 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(Pos)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  44    Relationship: High 

1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

42 4 4 4 42 

            Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-I

 

       Course Code: 20UMB1CP1                                                                                           Exam Hours: 3 

       Instruction Hours: 3                                                                                                        Internal Marks: 40 

       Credits: 2                                                                                                                         External Marks: 60 
 

CORE PRACTICAL 1–

 

FUNDAMENTALS OF MICROBIOLOGY (P) 

               Objectives: 

 To know the general rules in microbiology lab 

 To study the principle and applications of important instruments 

 Handling and care of laboratory equipment 

             Learning outcomes: 

 Understand the general  rules and regulation  

 Are able to perform basic microbiology lab techniques 

 Know the handling and care of laboratory equipment 

Fundamentals of Microbiology 

1. Safety practices in Microbiological laboratory 

2. Microscope and its operation  

3. Principles and operations – Autoclave, Hot Air Oven, Filtration, Laminar Air Flow, 

Incubators, colony counter, Centrifuge, pH meter, Colorimeter and 

Spectrophotometer 

4. Preparation of culture media, cleaning of glassware and sterilization methods 

5. Demonstration of ubiquitous nature of microorganisms. 

6. Measurement of size of microbes – micrometry. 

7. Observation of permanent slides to study the structural characteristics of algae 

(Anabena, Nostoc, Spirulina, Oscillotoria), fungi (Pythium, Rhizopus, Saccharomyces, 

Penicillium, Aspergillus, Agaricus) and protozoa (Entamoeba histolytica and 

Plasmodium spp.). 

8. Enumeration of bacterial numbers by Viable count ( Plate count) and Total count 

(Haemocytometer count) 
9. Pure culture techniques - Streak plate, Pour plate and Spread plate. 

10. Test for motility of bacteria – Hanging drop method. 

11. Staining techniques – Simple staining, Gram’s staining, Spore-staining, Capsular 

staining. 
12. Isolation of bacteria, actinobacteria, fungi and cyanobacteria. 
REFERENCES 

1. Cappuccino and Sherman. Microbiology – A  Laboratory  Manual.  7th  Edition,  

Dorling 
Kindersley (India) Pvt. Ltd., New Delhi. 2012. 

2. Gunasekaran P. Laboratory Manual in Microbiology, New Age International (P) Ltd. 

Publishers, New Delhi. 2008. 

3. Harry W. Seeley JR, Paul J. Van Demark and John J Lee. Microbes in Action – A 

Laboratory Manual of Microbiology. W.H.Freeman and Company, New York. 1997. 

 

 

 

 

 



Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20UMB1CP1 Fundamentals of Microbiology 

(P) 

3 - 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() = 42     Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

12 9 4 2 3 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-I 

Course Code: 20UMB1PE1                                                                                  Exam Hours: 3 

Instruction Hours: 2                                                                                              Internal Marks: 25 

Credits: 2                                                                                                               External Marks: 75 

STREAM B - PROFESSIONAL ENGLISH FOR LIFE SCIENCES-I 

      Objectives: 

 To develop the language skills of students by offering adequate practice in professional 

contexts.  

 To enhance the lexical, grammatical and socio-linguistic and communicative competence 

of first year physical sciences students  

 To focus on developing students’ knowledge of domain specific registers and the 

required language skills. 

 To develop strategic competence that will help in efficient communication 

 To sharpen students’ critical thinking skills and make students culturally aware of the 

target situation.  

Course outcomes: 

 Recognise their own ability to improve their own competence in using the language 

 Use language for speaking with confidence in an intelligible and acceptable manner 

 Understand the importance of reading for life 

 Read independently unfamiliar texts with comprehension 

 Understand the importance of writing in academic life 

 Write simple sentences without committing error of spelling or grammar  

(Outcomes based on guidelines in UGC LOCF – Generic Elective)  

NB: All four skills are taught based on texts/passages.  

 

UNIT 1: COMMUNICATION 

Listening: Listening to audio text and answering questions-Listening to Instructions- 

Speaking: Pair work and small group work - Reading: Comprehension passages –

Differentiate between facts and opinion - Writing: Developing a story with pictures - 

Vocabulary:  Register specific - Incorporated into the LSRW tasks. 

UNIT 2: DESCRIPTION 

Listening: Listening to process description.-Drawing a flow chart - Speaking: Role play 

(formal context) - Reading: Skimming/Scanning- Reading passages on products, equipment 

and gadgets - Writing: Process Description – Compare and Contrast - Paragraph-Sentence 

Definition and Extended definition -  Free Writing - Vocabulary:  Register specific -

Incorporated into the LSRW tasks. 

UNIT 3: NEGOTIATION STRATEGIES 

Listening:  Listening to interviews of specialists / Inventors in fields (Subject specific) - 

Speaking:  Brainstorming. (Mind mapping) - Small group discussions (Subject- Specific). 

Reading:  Longer Reading text. Writing:  Essay Writing (250 words) - Vocabulary:  Register 

specific - Incorporated into the LSRW tasks. 

UNIT 4: PRESENTATION SKILLS 

Listening: Listening to lectures. Speaking: Short talks - Reading: Reading Comprehension 

passages - Writing: Writing Recommendations - Interpreting Visuals inputs - Vocabulary: 

Register specific - Incorporated into the LSRW tasks. 



UNIT 5: CRITICAL THINKING SKILLS 

Listening: Listening comprehension- Listening for information - Speaking: Making 

presentations (with PPT- practice) - Reading: Comprehension passages –Note making- 

Comprehension: Motivational article on Professional Competence, Professional Ethics and 

Life Skills) - Writing: Problem and Solution essay– Creative writing –Summary writing - 

Vocabulary:   Register specific - Incorporated into the LSRW tasks. 

 

 
Total Topics Local Regional National Global 

41 21 3 3 14 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

SEMESTER-II 

Course Code: 20UMB2CC2                                                                              Exam Hours: 3 

Instruction Hours: 4                                                                                            Internal Marks: 25 

Credits: 3                                                                                                             External Marks: 75 

                                      CORE COURSE 2 – MICROBIAL METABOLISM 

Objectives:  

 To understand the growth, enzymology and physiological processes of microbes 

 Gain knowledge of various fermentation pathway, microbial communication and 

energetic 

Learning outcomes: 

 Understand major fermentation aerobic and anaerobic pathways for energy 

generation in microbial cells 

 Describing the growth character of the micro organisms with require different 

nutrient for growth 

 Acquired knowledge in metabolism and growth under normal & stress conditions. 

 Know about the microbial cross-talk 

 

Unit I 

Nutrition and growth of microorganisms: Nutritional types of microorganisms- nutritional 

requirements- Factors influencing the growth of microorganisms – temperature, pH, 

Osmotic pressure, moisture- radiations and different chemicals- Physiology of growth – 

Significance of various phases of growth- Growth measurements – batch, continuous and 

synchronous. 

 

Unit II 

Bacterial enzymes – classification- properties- kinetics of enzyme action – Michaelis 

Menton equation for simple enzymes - coenzymes and cofactors- isozymes. - Multienzymes. 

 

Unit III 

Metabolism of carbohydrates : Anabolism – phototsynthesis – oxygenic – an oxygenic, 

synthesis of carbohydrate – catabolism of glucose – Embden Mayer – Hoff – Parnas 

pathway – Pentose pathway- Kreb’s cycle (TCA) –  electron  transport system and ATP 

production.- Oxidative phosphorylation. 

Unit IV 

Metabolism of protein – synthesis - degradation of amino acids – glycine- tyrosine- -

cysteine- serine-  glutamine- synthesis of peptides and proteins –  urea cycle. 

Unit V 

Anaerobic Respiration – Nitrate, sulphate and Methane respiration – Fermentations – 

alcohol, mixed acid, lactic acid fermentation – Metabolism of lipids – biosynthesis of fatty 

acids and cholesterol – oxidation of fatty acids. 

 

 



REFERENCES 

1. Nelson David L, Albert L Lehninger and Michael M Cox. Lehninger 

principles of biochemistry. Macmillan.2008. 

2. oelle HW. Microbial Metabolism, Academic Press. 2005. 

3. .Hall DC and Rao KK. Phototsynthesis, 6th edn, Cambridge University Press.1999. 

4. Lansing M. Prescott JP, Harley and Donald A Klein.  Microbiology,  5th  edition, 

McGraw-Hill Company, New York. 2003. 

 

Relationship Matrix for COs, POs and PSOs 

Semester Code Title of the Course Hours Credits 

II 20UMB2CC2 Microbial Metabolism 4 3 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches () = 43      Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

42 5 4 4 41 

 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER-II 

Course Code: 20UMB2AC2                                                                                Exam Hours: 3 

Instruction Hours: 4                                                                                              Internal Marks: 25 

Credits: 3                                                                                                               External Marks: 75 

ALLIED COURSE 2 – BIOCHEMISTRY II  

      Objectives: 

 To understand the structure and functions of blood, hormones and phytohormones 

 To understand about the secondary metabolites 

 

Learning outcomes: 

 Able to understand structure & functions of blood groups. 

 Developing knowledge in hormonal diseases. 

 Understood the plant pigment structure & functions. 

 Gain a knowledge in plant & animal hormones. 

 

Unit I 

Blood–Introduction- origin- composition- characterization -functions - coagulation of blood. 

Unit II 

Hormones: Definition- classification of hormones-Human Endocrine  glands – 

Pituitary- thyroid- Para thyroid- pancreas- adrenal- testis -  ovary. 

Unit III 

Diseases associated   with deficiency of   endocrine hormones- hypo -hyper 

secretions.- Hypothyrodisim - Hyperthyoridism- Hypopitutatrism- Hyperpitutarism- 

Growth hormone disorders. 

Unit IV 

General account - secondary metabolites. Major - accessory plant pigments – 

chlorophylls- carotenoids- phycobilins - anthocyanins. 

Unit V 

Phytohormones –structure and functions of auxin- gibberellins- cytokinins -

abscissic acid. 

REFERENCES 

1. Ambika Shanmugam. Fundamentals of Biochemistry for Medical students. Nagaraj 

and Company Pvt ltd, India. 1998. 

2. Thomas M Devlin. Textbook of Biochemistry with Clinical Correlations, 7th 

edition, Wiley publisher. 2010. 

3. Charlotte W Pratt and Kathleen Comely. Essential Biochemistry, 3rd edition, Wiley 

publisher.2013. 

4. Albert L Lehninger, David L Nelson and Michael M Cox. Lehninger Principles of 

Biochemistry, 2nd edition, Wiley publisher. 2010. 

5. Rajagopal G. Concise textbook of biochemistry, 2nd edition. Ahuja Publishing 

House.2010. 

 

 

 



 

Relationship Matrix for COs, POs and PSOs 

6.  

Semester Code Title of the Course Hours Credits 

II 20UMB2AC2 Biochemistry II 4 3 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)   Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  42    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

36 0 0 0 36 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER- II

 

        Course Code: 20UMB2CP2                                                                                        Exam Hours: 3 

        Instruction Hours: 3                                                                                                     Internal Marks: 40 

        Credits: 3                                                                                                                      External Marks: 60 

 

CORE PRACTICAL 2 - MICROBIAL METABOLISM (P) 

Objectives: 

 To know the general rules in microbiology lab. 

 To study the principle and applications of important instruments. 

 Handling and care of laboratory equipment. 

 

             Learning outcomes: 

 Understand the general  rules and regulation  

 Are able to perform basic microbiology lab techniques. 

 Know the handling and care of laboratory equipment. 

 

Microbial Metabolism 

1. Bacterial growth curve: Cell count/viable count/absorbance (total count) 

2. Carbohydrate fermentation tests: Glucose 

3. Carbohydrate fermentation tests: Lactose 

4. Carbohydrate fermentation tests: Sucrose  

5. Carbohydrate fermentation tests: Mannitol. 

6. Biochemical test for identification of bacteria: IMViC tests  

7. TSI agar test 

8. Urease 

9. Catalase 

10. Oxidase. 

REFERENCES 
1. Cappuccino and Sherman. Microbiology – A  Laboratory  Manual.  7th  Edition,  

Dorling Kindersley (India) Pvt. Ltd., New Delhi. 2012. 

2. Gunasekaran P. Laboratory Manual in Microbiology, New Age International (P) Ltd. 

Publishers, New Delhi. 2008. 

3. Harry W. Seeley JR, Paul J. Van Demark and John J Lee. Microbes in Action – A 

Laboratory Manual of Microbiology. W.H.Freeman and Company, New York. 1997. 

4. Kanika Sharma. Manual of Microbiology – Tools and Techniques. 2nd edition,  Ane 

Books Pvt. Ltd., New Delhi. 2009. 

 

Relationship Matrix for COs, POsand PSOs 

Semester Code Title of the Course Hours Credits 

II 20UMB2CP2 Microbial Metabolism Practical 3 3 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           



CO2           

CO3           

CO4           

CO5           

Number of Matches() =   41   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

Total topics Local Regional National Global 

10 9 2 1 1 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-II 

Course Code: 20UMB2AP1                                                                                 Exam Hours: 3 

Instruction Hours: 3                                                                                              Internal Marks: 40 

Credits: 3                                                                                                               External Marks: 60 

               

 ALLIED PRACTICAL 1- BIOCHEMISTRY I AND II (P) 

 
              Objectives:  

 To understand qualitative &quantitative estimation of biomolecules. 

 

             Learning outcomes: 

 Understanding good laboratory practices in a biochemistry lab. 

               

             BIOCHEMISTRY I AND II 

1. Qualitative and Quantitative estimation of carbohydrates.  

2. Qualitative and Quantitative estimation of Amino acids. 

3. Qualitative and Quantitative estimation of proteins. 

4. Qualitative and Quantitative estimation of Lipids. 

5. Estimation of nucleic acids. 

6. Estimation of ascorbic acid from biological sample. 

 

REFERENCES 

1. Keith Wilson and John Walker. Principles and Techniques of Practical Biochemistry, 4th 

edition, Cambridge University press, Britain. 1995. 

2. Oser BL Hawks. Physiological Chemistry, TATA Mc Graw Hill. 1965. 

3. Shawn O' Farrell and Ryan T Ranallo. Experiments in Biochemistry: Hands on 

Approach-A manual for the undergraduate laboratory, Thomson Learning, Inc., 

Australia. 2000. 

4. Strolv BA, Makavora VC. Laboratory manual in Biochemistry. MIR Publisher, Moscow.   

1989. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20UMB2AP1 Biochemistry I and II Practical 3 3 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           



Number of Matches() =  38    Relationship:  High 

4.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 
                  

Total topics Local Regional National Global 

6 5 1 2 1 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

                                                                            SEMESTER-II 

Course Code: 20UMB2PE2                                                                                  Exam Hours: 3 

Instruction Hours: 2                                                                                              Internal Marks: 25 

Credits: 2                                                                                                               External Marks: 75 

 

STREAM B- PROFESSIONAL ENGLISH FOR LIFE SCIENCES-II 

      Objectives: 

 The Professional Communication Skills Course is intended to help Learners in Arts and 

Science colleges,  

  Develop their competence in the use of English with particular reference to the 

workplace situation.  

  Enhance the creativity of the students, which will enable them to think of innovative 

ways to solve issues in the workplace.  

  Develop their competence and competitiveness and thereby improve their  

 Help students with a research bent of mind develop their skills in writing reports and 

research proposals.  

Course outcomes: 

            At the end of the course, learners will be able to, 

  Attend interviews with boldness and confidence.  

  Adapt easily into the workplace context, having become communicatively competent.  

  Apply to the Research & Development organisations/ sections in companies and offices 

with winning proposals.  

 Acquire a knowledge on creativity and imagination 

 Students can develop their competence skills 

 

Unit 1- Communicative Competence   

Listening – Listening to two talks/lectures by specialists on selected subject specific topics - (TED 

Talks) and answering comprehension exercises (inferential questions) - Speaking: Small group 

discussions (the discussions could be based on the listening and reading passages - open ended 

questions - Reading: Two subject based reading texts followed by comprehension 

activities/exercises-  Writing: Summary writing based on the reading passages.  

Unit 2 - Persuasive Communication  

Listening: listening to a product launch - sensitizing learners to the nuances of persuasive 

communication - Speaking: debates – Just A Minute Activities - Reading: reading texts on 

advertisements (on products relevant to the subject areas) and answering inferential questions - 

Writing: dialogue writing- writing an argumentative /persuasive essay.  

Unit 3- Digital Competence   

Listening to interviews (subject related) - Speaking: Interviews with subject specialists (using video 

conferencing skills) - Creating Vlogs (How to become a vlogger and use vlogging to nurture 

interests – subject related) - Reading: Selected sample of Web Page (subject area)  - Writing: 

Creating Web Pages - Reading Comprehension: Essay on Digital Competence for Academic and 

Professional Life - The essay will address all aspects of digital competence in relation to MS Office 

and how they can be utilized in relation to work in the subject area.  

Unit 4 - Creativity and Imagination  

Listening to short (2 to 5 minutes) academic videos (prepared by EMRC/ other MOOC videos on 



Indian academic sites – E.g. https://www.youtube.com/watch?v=tpvicScuDy0) - Speaking: Making 

oral presentations through short films – subject based - Reading: Essay on Creativity and 

Imagination (subject based) - Writing – Basic Script Writing for short films (subject based). - 

Creating blogs, flyers and brochures (subject based) - Poster making – writing slogans/captions 

(subject based).  

Unit 5- Workplace Communication & Basics of Academic Writing  

Speaking: Short academic presentation using PowerPoint - Reading & Writing: Product Profiles, 

Circulars, Minutes of Meeting - Writing an introduction, paraphrasing - Punctuation (period, 

question mark, exclamation point, comma, semicolon, colon, dash, hyphen, parentheses, brackets, 

braces, apostrophe, quotation marks, and ellipsis) - Capitalization (use of upper case). 

 

 
Total Topics Local Regional National Global 

36 19 3 5 9 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=tpvicScuDy0


 

 

SEMESTER-III 
Course Code: 20UMB3CC3                                                                                Exam Hours: 3 

Instruction Hours: 5                                                                                             Internal Marks: 25 

Credits: 5                                                                                                             External Marks: 75 

             CORE COURSE 3- IMMUNOLOGY 

Objectives: 

 The aim of the course is to learn about the types of immunity, immune system, 

antigen, antigen anti-body reaction, hyper sensitivity reaction, immune deficiency 

disorders 

 To understand the concept of auto and transplantation of immunity. 

Learning outcomes: 

 To gain a deep knowledge about the features &mechanisms of innate immunity &adaptive 

immunity immune response. 

 Demonstrate an understanding of key concepts in immunology. 

 To make them understand the salient features of antigen antibody reaction & its uses in 

diagnostics & various other  studies 

Unit I 

Introduction-  History  of  immunology   –   Immunohematology-   Blood   groups-  Blood  

transfusion-  Rh-  Erythroblastosis  faetalis  –  immunity : types  of  immunity – innate and 

acquired immunity. 

Unit II 

Immune systems- Anatomy of lymphoid organ- Primary - Secondary  Lymphoid organs – 

Cells of the immune system-  detailed  aspects  of  T  and  B cells receptors -subsets– Humoral 

and cell medicated immune response-  activation and function- Complement- MHC. 

Unit III 

Antigen:Types- properties- haptans- adjuvants- vaccines- types – toxoids-antitoxins, 

Immunoglobulins- structure - types and properties -Theories  of  antibody production. 

Unit IV 

Antigen – antibody reaction: in-vitro methods - Agglutination – Precipitation- Complement 

fixation- Immunofluorescence— ELISA - RIA - in-vivo methods- Skin test - immunodeficiency 

disorder – AIDS. 

Unit V 

Hypersensitivity reactions: Immediate type - Type I Anaphylaxis- Type II Antibody dependent   

cell cytotoxicity- Type III Immune complex mediated- Type V Stimulatory; Delayed type-  Type 

IV-Cell mediated delayed hypersensitivity-. Lymphokines - Cytokines- Basic concept in auto 

immunity – transplantation - graft rejection. 

                     

 REFERENCES 

1. Charles A Janeway, Jr. Paul Travers, Mark Walport and Donald Capra J. 

Immunobiology – The immune system in health and disease, Current Biology 

Publications, London.1999. 

2. Goldsby RA, Kindt TK, Osborne BA and Kuby J. Immunology, 5th edition, 

W.H. Freeman and Company, New York, 2007. 

3. Richard Hunt, Becker, Holger, Peter. Microbiology and Immunology Online. 



University of South Carolina.2004. 

4. Sudha Gangal and Shubhangi Sontakke. Textbook of Basic and clinical 

Immunology, Universities Press, (India) Pvt. Ltd, Hyderabad, India. 2013. 
 

 

Total topics Local Regional National Global 

54 0 0 0 54 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 



SEMESTER-III 

Course Code: 20UMB3CP3                                                                              Exam Hours: 3 

Instruction Hours: 3                                                                                           Internal Marks: 40 

Credits: 2                                                                                                            External Marks: 60 

                                            CORE PRACTICAL 3 - IMMUNOLOGY (P) 

 

             Objectives: 

 To provide hands-on experience to basic immunological techniques for determination of micro 

organisms in biological fluids and other samples. 

 

Learning outcomes:  

 Able to determine and quantify presence/absence of antigen &antibodies in biological 

samples. 

 Viral disease diagnosis tests using radio-immunoassay/ELISA and PCR. 

 

IMMUNOLOGY 

1. ABO Blood grouping 

2. Rh typing 

3. WIDAL Test 

4. RPR 

5. CRP 

6. ASO 

7. Total and differential blood cell count by haemocytometer 

8. Double immunodiffusion 

9. Demonstration of ELISA 

10. Demo on VDRL 

11. Demo on HIV 

 
 

REFERENCES 

1. Li Zongxi, Zheng Li, Feng Hui, Cao Yan, Li Cheng and Pang Wei. Immunology 

Methods for Medical Students. Department of Immunology, China medical 

university.2006. 

2. Florence G Burleson, Thomas M Chambers and Danny L Wiedbrauk. Virology: A 

laboratory Manual. Academic Press, UK.1992. 

3. Goldman, Emanuel and Lorrence H Green. Practical Handbook  of  Microbiology,  Boca 

Raton, FL: CRC press, Francis. 2009. 

4. Morag C Timbury. Medical Virology. 10th edition, Churchill Livingston.1994. 

5. Rajan S and Selvi Christy R. Experiments in Microbiology. Anjana Books House, 

Chennai. 2015. 

Relationship Matrix for COs, POs and PSOs 

5.  

Semester Code Title of the Course Hours Credits 

III 20UMB3CC3 Immunology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)   Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           



CO3           

CO4           

CO5           

Number of Matches() =  39   Relationship: High 

6.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 
 

 

Total topics Local Regional National Global 

11 9 3 1 1 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 



SEMESTER-III 

Course Code: 20UMAT3AC3                                                                             Exam Hours: 3 

Instruction Hours: 5                                                                                             Internal Marks: 25 

Credits: 5                                                                                                             External Marks: 75 

 

 

ALLIED COURSE 3 - BIOSTATISTICS 

   Objectives: 

 To find numerical solutions to scientific data 

 To aanalyze and interpret scientific data using numerical and mathematical 

equations 

 

             Learning outcomes: 

 Understand the basic physical parameters of cells or biological processes and 

basic methods used to study these 

 Have developed basic knowledge of mathematics as applied biological 

phenomenon 

 Have developed basic concepts of statistics and importance 

 

Unit I 

Introduction to biostatistics : Definition- statistical method- biological measurement- 

kinds of biological data- functions of statistics and limitation of statistics. 

Unit II 

Collection of data- sampling - sampling design- classification -tabulation types of 

representations- graphic–bar diagrams- pie diagrams and curves. 

Unit III 

Measures of central tendency- mean- median- mode- geometric mean- harmonic mean. 

Unit IV 

Measures of dispersion -variability-change - Deviations–Mean Deviation- Standard 

Deviation- Coefficient of variation- Loren Zen’s curve. 

Unit V 

Skewness- Kurtosis- Moments- Meaning- test of skewness- characteristics of 

dispersion and skewness- Measures of skewness- objectives- Karl Pearson’s 

Coefficient of skewness- Bocoley’s coefficient of skewness.  

REFERENCES 

1. Bernard Rosner. Fundamentals of Biostatistics, 7th  edition,  Cengage  Learning, 

2010. 

2. Maicello Pagano and Kimberlee Gauvreau, 2nd edition Principles of Biostatistics, 

Duxbury Press.2000. 

3. Jerrold H Zar. Bio statistical Analysis, 5th Ed, Prentice Hall. 2010. 

4. Sundar Rao and Richard. Introduction to Biostatistics and Research Methods, 5th 

edition, PHI Learning Pvt. Ltd. 2012  
 

 

 

 

 



 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB3AC3 Biostatistics 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  35    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

37 3 3 3 37 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SEMESTER-III 

Course Code: 20UMB3NME1                                                                              Exam Hours: 3 

Instruction Hours: 2                                                                                               Internal Marks: 25 

      Credits: 2                                                                                                                External Marks: 75  

NON-MAJOR ELECTIVE 1- 

MUSHROOM AND VERMI TECHNOLOGY 

Objectives: 

 To facilitate self-employment 

 To know the nutrient value of mushroom 

 To know about the vermicomposting and its agricultural value 

Course outcomes: 

 Develop knowledge in cultivating the mushrooms. 

 To gain Knowledge in composting and its value. 

 Have developed a very good understanding of nutritional aspects and commercial use of 

mushrooms for human consumption. 

 Students can apply these concepts in Entrepreneurial activities 

 Develop their capability to become a good Entrepreneur 

 

Unit I  

Edible and non-edible mushroom (Historical account, most commonly cultivated mushrooms in the world, 

distribution and production in various countries -morphology raising a pure culture & spawn preparation- 

Cultivation of oyster - paddy straw mushroom - harvest. 

Unit II  

Preparation of compost - cultivation of Agaricus bisporu, Pleurotus flabelltus, harvest- Pests and diseases of 

Edible mushrooms –Environmental- fungal, bacterial, viral, insect pests - Nematode diseases - competitor 

moulds. 

Unit III  

Soil biota : Earthworms -Ecological classification of earth worms as Epigeics -Introduction to earthworm 

biology - physical and chemical effects of earth worms on soils - Role of earthworms in soil -classification 

of earthworms based on ecological strategies- Burrowing activity of earthworms- Drilospheres -

Microorganisms and their relationship with earthworms- Composing - anaerobic composing, aerobic 

composing-;types of composing-- vermicompost- earthworm species used in vermicompost production - 

endemic species, exotic species. 

Unit IV  

Vermicopost -setting up vermicompost quality N, P, K, C, N- Microbial quality applications – vermiculture, 

vermiwash - role of vermicompost in organic farming - its quality and advantages over chemical inputs. 

Earthworms in Bio-reclamation of soil. -Problems in vermiculture units - remedial suggestions. 

Unit V  

Antiviral value, antibacterial effect, antifungal effect, anti-tumour effect, haematological value cardiovascular  

renal effect in therapeutic diets- adolescence- for aged persons & diabetes mellitus.-Delicious recipies of 

mushroom- Economic importance of mushrooms- Vermicomposting as a tool for solid waste management - a 

small scale industry and it's economics. 

 

         REFERENCES 

1. Brady, C.N, 1974 "The Nature and Properties of soils" Macmillan publishing Co. New York, 

London. 

2. Edwards, C.A., and Bohlen, P.J., 1996. Biology and Ecology of Earthworms, Chapman and Hall, 



London Ismail, S.A., 1997, Vermicology: The Biology Earth worm Orient Longman. 

3. Changs. T. W.A. Hayanes 1978. "Biology and cultivation of Mushrooms" Acad Press.N.Y. 

4. Zadrazil. F & K. Grabbe 1983 "Edible Mushroom, Biotechnology" Vol. 3, Weinheim: Verlag 

Chemie, Berlin. 

5. Kannaiyan. 2001. Handbook of Edible Mushrooms" TNAU Publication. 

      Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB3NME1 Mushroom and 

Vermitechnology 

2 2 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  45    Relationship: Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

43 26 4 7 6 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SEMESTER-IV 

       Course Code: 20UMB4CC4                                                                                Exam Hours: 3 

       Instruction Hours: 4                                                                                             Internal Marks: 25 

Credits: 4                                                                                                              External Marks: 75 

        CORE COURSE 4 - INTRODUCTORY VIROLOGY 

Objectives:  

 To make the student and learn about the structure, classification, morphology, 

pathological importance of viruses & viral diseases. 

 

Learning outcomes: 

 Know how viruses are classified. 

 Know the methods used in studying viruses. 

 An understand the interactions between viruses and the host immune system. 

 Have develop knowledge to differentiate DNA&RNA viruses. 

 

Unit I 

History of virology- terminologies- origin of viruses- occurrence- morphology of 

viruses- helical, icosahedral and complex viruses- Viral envelope- nucleic acids, 

proteins, carbohydrates-classification of viruses: LHT - ICTV system of classification. 

Unit II 

Purification- Characterization- Separation and Assay- Cultivation and quantification of 

viruses- Separation and characterization of viral components. 

Unit III 

Bacteriophages- Life Cycle- Classification- Morphological groups- the virulent dsDNA 

phage- the ssDNA phage- phage lambda- Temperate and Transposable phage- Phage 

Mu the ssDNA phage-phage M13- Bacteriophage typing- Phage therapy (bacteriophage 

,therapy)- Cyanophages, Mycoviruses (Mycophages), Rhizobiophages. 

Unit IV 

General characteristics and multiplication of DNA containing viruses- Adenoviruses- 

Herpes viruses- Poxviruses- Human papilloma virus- RNA containing viruses: Picorna 

virus- Rhabdo viruses- Polio virus- Orthomyxo viruses- Reoviridae- SARS and H1N1- 

Influenza A virus - Subviral agents – Viroids, Prions. 

 

Unit V 

History, Classification and nomenclature of plant viruses- Transmission- Multiplication, 

symptoms and control of plant viral diseases - DNA containing virus - Cauliflower 

mosaic virus-RNA containing virus : Tobacco mosaic virus , Poty virus, Tomato spotted 

wilt, Potato leaf roll virus, Rice virus, Mosaic disease of sugarcane- Sub viral agents – 

Virusoids and Satellite virus. 

 

          REFERENCES 

1. Alan J Cann. Principles of Molecular Virology. 6th edition, Academic press, 

California.2015. 



2. Dimmock NJ and Primerose SB. Introduction to modern virology. 6th edition. 

Blackwell scientific publication, Oxford, London. 2007. 

3. Dimmock NJ, Easton AJ and Leppard K. Introduction to Modern Virology, 

(Oxford: Blackwell Publishers, London. 2007. 

4. Robert I Krasner. The Microbial challenge: Human Microbe Interaction, American 

Society for Microbiology, 2nd edition, Washington. 2002. 

5. Roger Hull. Mathews’ Plant Virology, 4th edition, Academic press- A Harcourt 

Science and technology company, New York. 2002. 

6. Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB4CC4 Introductory Virology 4 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   40   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 
 

Total topics Local Regional National Global 

51 1 1 1 51 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

  

 

 

 

 

 

 

 



 

 

 

 

 

 

 



SEMESTER- IV 

Course Code: 20UMB4AC4                                                                        Exam Hours: 3 

Instruction Hours: 4                                                                                     Internal Marks: 25 

Credits: 3                                                                                                      External Marks: 75 

ALLIED COURSE 4- BIOINFORMATICS 

Objectives: 

 To obtain basic knowledge about computers and internet. 

 To develop the computational methods to utilize expression data’s of cellular   biology. 

 To study of the inherent structure of biological information. 

 To analyze the gene and protein sequences to reveal protein evolution. 

 

            Learning outcomes: 

 Developed skills to use computers for analysis of biological data 

 Skill to use important biological database, use tools to retrieve data and   compare the 

data    

 of the biological macromolecules 

 Developed basic skills for data retrieval, representation, analysis and interpretation 

 

Unit I 

Computers – Characteristics of Computers – Areas of computer applications- I-P-O 

Cycle- Components of Computers – Memory and control units-Input devices - 

output devices- Hardware and Software -Operating Systems. 

Unit II 

Internet: History of Internet-Uses of internet- Connection to Internet - Getting 

connection-Web page-Modem-Internet Service providers - E-mail - Voice Mail -

Creating E-mail Address 

Unit III 

Introduction to bioinformatics – history and its development – Scope - applications 

of bioinformatics. 

 Unit IV 

Biological database: NCBI, GenBank, EMBL, DDBJ- Sequence Alignment- 

Pairwise (BLAST and FASTA) and Multiple sequence alignment (ClustalW). 

Unit V 

Structure of Protein: Classification –PDB - Swiss-PROT, SCOP, CATH-. 

Protein visualization tools- RASMOL - Swiss PDB viewer. 

 

 

REFERENCES 

1. Chavali LN. Bioinformatics and Bioprogramming in C, Universities Press, 

(India) Pvt. Ltd, Hyderabad, India. 2009. 

2. Srinivasa Vallabhan SV. Computer Applications in Business, 3rd edition, 

Sultan Chand and sons, Educational publishers. New Delhi. 2006. 

3. Des Higgins and Willie Taylor, Bioinformatics: Sequence, Structure and 

databanks. Oxford University Press. 2002. 



4. Rashidi HH and Buehler LK. Bioinformatics Basics: Applications in Biological Science and 

Medicine,  

5. Second Edition CRC Press, London. 2005. 

6. Cynthia Gibas and Per Jambeck Developing Bioinformatics Computer Skills: First Edition Shroff  

Publishers and Distributors Pvt. Ltd (O’Reilly), Mumbai.2001. 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB4AC4 Bioinformatics 4 3 

Course 

Outcomes 

(COs) 

Programme Outcomes (POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   41   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 

Total 

topics 

Local Regional National Global 

36 1 1 4 33 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

SEMESTER- IV 

Course Code: 20UMB4CP2                                                                              Exam Hours: 3 

Instruction Hours: 3                                                                                        Internal Marks: 40 

Credits: 3                                                                                                        External Marks: 60 

  

          CORE PRACTICAL 4 - INTRODUCTORY VIROLOGY (P) 

             Objectives:  

 To understand about the application of virus (bacteriophage) in transduction. 

 

Learning outcomes: 

 To visualize cytopathic effects of viruses 

 To diagnose viral infections of humans 

   

Introductory Virology 

1. Isolation of Bacteriophage from sewage 

2. Concentration of bacteriophages 

3. Demonstration of mechanical transfer of viruses in plants 

4. Demonstration of cultivation of viruses by embryonated egg method. 

5. Observation of selected bacterial, plant and animal viruses – T4 and M13 

Phages, TMV, CaMV, HIV, Influenza, HSV, HBV, Rabies and Blue tongue 

virus 

 

REFERENCES 

1. Li Zongxi, Zheng Li, Feng Hui, Cao Yan, Li Cheng and Pang Wei. 

Immunology Methods for Medical Students. Department of Immunology, 

China medical university.2006. 

2. Florence G Burleson, Thomas M Chambers and Danny L Wiedbrauk. 

Virology: A laboratory Manual. Academic Press, UK.1992. 

3. Goldman, Emanuel and Lorrence H Green. Practical Handbook  of  

Microbiology,  Boca Raton, FL: CRC press, Francis. 2009. 

4. Morag C Timbury. Medical Virology. 10th edition, Churchill Livingston.1994. 

5. Rajan S and Selvi Christy R. Experiments in Microbiology. Anjana Books 

House, Chennai. 2015. 

 

Relationship Matrix for COs, POs and PSOs 

6.  

Semester Code Title of the Course Hours Credits 

IV 22PMB4CP2 Introductory Virology 
Practical 

3 3 



Course 

Outcomes 

(COs) 

Programme Outcomes(POs)   Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    41Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total 

topics 

Local Regional National Global 

5 1 5 1 1 

 

Green – Local; Pink – Regional; Blue – National; Brown – Global 

                      

 

 

 

 

 

 

 

 

 

 



 

 

SEMESTER- IV 

Course Code: 20UMB4AP2                                                                                      Exam 

Hours: 3 

Instruction Hours: 3                                                                                                   Internal 

Marks: 40 

Credits: 3                                                                                                                    External 

Marks: 60 

 

                       ALLIED PRACTICAL 2 - BIOSTATISTICS AND BIOINFORMATICS (P) 

 

Objectives: 

 Student will learn collection of data, sampling design, tabulation and graphic 

representation using biological materials. 

 Develop competence to integrate biological information with computational 

soft wares 

 

Learning Outcomes: 

 Have develop knowledge in mean, median, mode, Co-efficient of variance using 

 biological materials. 

 Skill to use important biological database, use tools to retrieve data, and 

compare the data of the biological macromolecules. 

 

 
Bioinformatics and Biostatistics 

1. Study of Nucleic acid sequence databanks – NCBI,  EMBL and DDBJ  

2. Study of Protein Structure databases – PDB, PDBSUM, SCOP and CATH. 

3. Multiple sequence alignment by Clustal W  

4. Evaluation of protein structure by Swiss PDB viewer and structure visualization using Rasmol tool.  

5. Mean, Median and Mode (Discrete Series) and (Continuous Series) 

6.  Mean Deviation and Standard Deviation  (Discrete Series) and (Continuous Series) 

7. Chi-square test for Independence of Attribute 

8. F-test for equality of sample variances  

REFERENCES 

1. Maicello Pagano, Kimberlee  Gauvreau. Principles of

 Biostatistics, 2nd    edition, Duxbury Press. 2000. 

2. Roland Ennos. Statistical and Data Handling Skills in Biology, 3rd edition. 

Pearson. 2011. 

3. http://en.m.wikipedia.org/wiki/Nucleotide sequence database 

4. http://en.m.wikipedia.org/wiki/Multiple sequence alignment 

5. http://en.m.wikipedia.org>wiki>Swiss PDB viewer 

 

 

Relationship Matrix for COs, POs and PSOs 

 

http://en.m.wikipedia.org/wiki/Nucleotide
http://en.m.wikipedia.org/wiki/Multiple
http://en.m.wikipedia.org/


Semester Code Title of the Course Hours Credits 

IV 20UMB4AP2 Biostatistics and 

Bioinformatics Practical  

3 3 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   43   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total 

topics 

Local Regional National Global 

8 3 2 4 3 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

SEMESTER-IV 

Course Code: 20UMB4NME2                                                                              Exam Hours: 3 

Instruction Hours: 2                                                                                               Internal Marks: 25 

      Credits: 2                                                                                                                External Marks: 75  

NON-MAJOR ELECTIVE 2- 

            MICROBIAL DISEASES AND CONTROL 

Objectives: 

 To facilitate self-employment 

 To know the nutrient value of mushroom 

 To know about the vermicomposting and its agricultural value 

Course outcomes: 

 Develop knowledge in cultivating the mushrooms. 

 To understand about composting and its value. 

 Have developed a very good understanding of nutritional aspects and commercial use of 

mushrooms for human consumption. 

 Good exposure about microbial diseases and pathogens  

 Facilitating the knowledge about various diagnostic tests  

 

Unit I   

Microorganisms - Microbial interactions – pathogens- General epidemiology - diagnostic procedure  -

clinical manifestation - prevention and control measures.  

Unit II  

Virus: HIV - Pox virus - Picorna virus – Epidemiology - diagnostic procedure - clinical manifestation 

- prevention and control measures.  

Unit III 
Bacteria: Streptococcus – Staphylococcus - Salmonella - Shigella - cornybacterium   -vibriocholerae 

– Epidemiology, diagnostic procedure -  clinical manifestation - prevention and control measures.  

Unit IV 

Fungi:  Aspergillus, - Candida - Microspora -  Dermatophypes - Cutanious mycosis – Epidemiology -    

, diagnostic procedure  - clinical manifestation - prevention and control measures.  

Unit V 

Protozoa:- Entamoeba histolytica, - Plasmodium species - Trypanosoma gambiense - Wuechereya 

bancrafti—Epidemiology-  diagnostic procedure - clinical manifestation - prevention and control 

measures.  

 

REFERENCES 

1. Madingan , Martinko and Parker 2002, Biology of Microorganisms  , Brock Eighth Ed. 

Prentice Hall. 

2. Bala Subramanian D., C.F & Bryle & K. Dharmarajan J. Green Kunthala Jayaraman 

(2007). Concept in Biotechnology.  University Press  

3. Medical Microbiology by David Green Wood Richard slack & John Peuthrer. 

Churchill Livingston Company.  

4. Text book of Medical Parasitology. Jaypee Brothers Medical Publishers (P) Ltd. 

Parasitology by K.P.Chattergy Medical Microbiology by Jawelz, Melnick, Geo 



R.Brokes Me Graw-Hill Company.  

5. Medical Microbiology by Anantanarayan & Panekar Orient Longman Limited. 

Practical Medical Microbiology by Mackic & Mc Carteney.  

6. Bacterial Diseases by Wilson & Topley. Medical Microbiology by Cruckshank - Vol.I 

& Vol.II.  

7.  General Virology by Luria & Parnel Virology by Dimmock.  

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB4NME2 Microbial Disease and 

control 

2 2 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   45   Relationship: Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

31 0 0 19 12 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

                                SEMESTER- IV 

Course Code: 20UMB4SBE1:1                                                                    Exam Hours: 3 

Instruction Hours: 2                                                                                    Internal Marks: 25 

Credits: 2                                                                                                      External Mark: 75 

 

                           SKILL BASED ELECTIVE 1 - MICROBIAL NANOTECHNOLOGY 

 

Objectives: 

 To introduce the students to the novel/emerging subject – nanotechnology as to sensitize  

them with the growing research and career opportunities in the field. 

 To know about characterization of nanoscale materials & synthesis ,characterization  

of nanoparticle. 

 To impart knowledge of DNA/Protein nanostructures and their application. 

 To know about antimicrobial activity of nanoparticles. 

Learning Outcomes: 

 Gained knowledge about history of Nanomaterials. 

 Understanding about the Nano architecture. 

 Have understood  the role of DNA analyzer as biochips. 

 Describing the diagnosis of cancer and otherdiseases using bionano systems. 

 

Unit I 

Definition , history of nanomaterials – Richard Feynman and his contributions – classification  

and properties of nanomaterials – concept of nanoscale engineering - size and confinement 

effects. 

          Unit II  

Nano architecture: strategies bottom up, top down and functional approaches- Chemical and  

physical synthesis of nanoparticles - characteristics of nanoparticles- Characterization of 

nanoscale -materials using UV spectroscopy, TEM, AFM/STM, XRD and FTIR. 

Unit III 

Bionanomaterials:  DNA, protein and lipids based nanostructures- synthesis, characterization and 

applications- Bionanopores: Microbial synthesis (bacteria, fungi and yeast) of nanoparticles –  

mechanism of synthesis. 

Unit IV 

DNA/protein gold nanoparticle conjugates- DNA nanostructures for mechanics and computing-  

DNA analyzer as biochips- Biologically inspired nanocomposites- Peptide nanostructures and 

their applications– electronics, antibacterial agents. 

Unit V  

Antimicrobial activity of nanoparticles,  mechanism- Nanoanalytics- Quantum dots - ioconjugates 

in cell and tissue imaging- Diagnosis of cancer and other diseases using bionano systems- Drug 

and gene delivery. 

 

REFERENCES 

1. Rao CNR, Muller A, Cheetham AK. The Chemistry of Nanomaterials - 



Synthesis, Properties and Applications – Published by John Wiley and Sons. 

2006. 

2. Pradeep T. Nano: The Essentials –Tata Mcgraw Hill, New Delhi. 2007. 

3. Niemeyer CM and Mirkin CA. Nanobiotechnology: Concepts, Applications and 

perspectives - Wiley-VCH Verlag GmbH and Co., KgaA, Weiheim. 2004. 

4. Claudio Nicolini. Nanobiotechnology and Nanobiosciences -

 Pan Stanford Publishing Pvt. Ltd. 2009. 

5. David Goodsell S. Bionanotechnology, Lessons from Nature - Wiley-Liss, Inc. 

2004. 

6. Bhushan B. Handbook of Nanotechnology - Springer, Heidelberg. 2006. 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB4SBE1:1 Microbial Nanotechnology 2 2 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  45    Relationship: Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 
  

Total topics Local Regional National Global 

25 2 1 16 7 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 



 

 

 

 

 

 

                                                                        SEMESTER- IV  

Course Code: 20UMB4SBE1:2                                                                         Exam Hours: 3 

Instruction Hours: 2                                                                                           Internal Marks: 25 

Credits: 2                                                                                                            External Marks: 75        

 

SKILL BASED ELECTIVE 2 - CLINICAL MICROBIOLOGY 

 

            Objectives: 

 To acquire basic skills in the identification and isolation of microbial pathogen. 

 To understand the principles of diagnostic clinical microbiology and the medical correlations. 

 To develop diagnostic skills in microbiology.  

  

      Learning outcomes: 

 Able to identify common infection agents and disease. 

 Get knowledge in microbial physiology. 

 Identify and clarify microorganisms Perform and interpret antimicrobial susceptibility testing 

  

Unit I 

Principles of Clinical Microbiology Koch’s Postulates - Classification of medically important 

microorganisms- Normal microbial flora of human body and their role- Host pathogen 

Interaction- Infection, Sources and vehicles of infection-waterborne, airborne, STDs, insect-

borne, nosocomial - Mechanism of infection- Antimicrobials and their mode of actions. 

 Unit II 

Bacterial pathogens: Brief account of morphology, cultural characteristics, pathogenesis clinical 

features, laboratory diagnosis,prevention and control of following - Staphylococcus- 

Streptococcus, Pneumococcus- Neisseria,Corynebacterium- Clostridium, organisms belonging to 

Enterobacteriaceae, Vibrios, Haemophilus - Mycobacteria, Spirochaetes, Actinomycetes, 

Acinetobacter. 

Unit III 
Viral Pathogens :Brief account of morphology, cultural characteristics, pathogenesis, clinical 

features, laboratory diagnosis,prevention and control of following- important viral diseases like 

Influenza- Polio- Hepatitis- Herpes- AIDS. 

Unit IV 

Fungal pathogens: Brief account of morphology, cultural characteristics, pathogenesis clinical 

features, laboratory diagnosis,prevention and control of following - human fungal diseases‖ 

Dermatophytes, Dimorphic fungi- opportunistic fungal pathogens.  

Unit- V 

Parasitic pathogens: Brief account of morphology, life cycle, pathogenesis, clinical features, 

laboratory diagnosis,prevention -  control of important human parasitic diseases. 

 

 



 

 

 

 

REFERENCES 

1. Ananthanarayan And Paniker., 2013. Ananthanarayan and Paniker's Textbook of 

Microbiology.C. K. Jayaram Paniker, 9thedition, Orient Blackswan. India 

2. Brooks, G., Carroll, K. C., Butel, J. and Morse, S. 2007. Medical Microbiology 

(Jawetz, Melnick,and Adelberg's Medical Microbiology). 24thedition McGraw-

Hill Medical. USA 

3. Collee, J.G., Fraser, A. G., Marmion, B. P. Simmons. 2011. Mackie & McCartney 

Practical Medical Microbiology. 14thedition, Churchill Livingstone. USA 

4. Forbes, B. A., Sahm, D. F. and Weissfeld, A. S.2007. Bailey and Scott's 

Diagnostic Microbiology.12th edition, Mosby. USA 

5. Mims, C. A. 2004. Medical Microbiology. 3rdedition C.V. Mosby. USA 

6. Murray, P. R., Baron, E. J., Jorgensen, J. H. and Landry, M. J.: 2007,  

7. Manual of ClinicalMicrobiology(2 Volume Set),). 9thedition, ASM Press. USA 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB4SBE1:2 Clinical Microbiology 2 2 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   43   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

24 4 4 4 24 

 

 



Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

                                                                      SEMESTER- IV  

Course Code: 20UMB4SBE1:3                                                                       Exam Hours: 3  

Instruction Hours: 2                                                                                         Internal Marks: 25 
          Credits: 2                                                                                                                     External Mark: 75      

 

             SKILL BASED ELECTIVE 3 - PHARMACOGNOSY 

 

Objectives: 

 Students will learn about Herbs, and their Science . 

 To understand the techniques in the cultivation and production of crude drugs. 

 To explain the evaluation techniques for the herbal drugs. 

Learning outcomes: 

 Got knowledge on medical plants 

 Understand the relationship between phytotherapy and chemotherapy 

 Gain knowledge to prepare drugs using medicinal plants. 

 

Unit I 

Definition, history and scope of Pharmacogonosy including indigenous system of medicine- 

Various systems of classification of drugs and natural origin- Adulteration and drug evaluation -

significance of pharmacopoeial standards.  

Unit II 

Brief outline of occurrence- distribution, outline of isolation- identification tests- therapeutic 

effects and pharmaceutical application of alkaloids, terpenoids, glycosides, volatile oils, tannins 

and resins. 

Unit III 

Occurrence, distribution, organoleptic evaluation, chemical constituents including tests wherever 

applicable and therapeutic efficacy of following categories of drugs- Drugs acting on nervous 

system:- Hyoscyamus, Belladonna, Aconite, Ashwagandha, Ephedra, Opium, Cannabis, 

Nux,vominca.- Antihypertensive- Rauwolfia. - Antitumour - Vinca. Antidiabetic -  Pterocarpus, 

Gymnema sylvestro.  

  Unit IV 

Pharmaceutical aids - Honey, Arachis oil, starch, kaolin, pectin, olive oil. Lanolin- Beeswax, 

Acacia, Tragacanth, sodium Alginate, Agar, Guar gum, Gelatin.- Miscellaneous - Liquorice, 

Garlic, picrorhiza, Dirscorea, Linseed, shatavari, shankhpushpi, pyrethrum,Tobacco.  

Unit V 

Collection and preparation of crude drugs for the market as exemplified by Ergot, opium, 

Rauwalfia, Digitalis, senna.-.  Study of source, preparation and identification of fibers used in 

sutures and surgical dressings - cotton ,silk, wool and regenerated fibers - Gross anatomical 

studies of senna , Datura, cinnamon, cinchona, fennal, clove, Ginger, Nuxvomica & ipecacuanha. 

            REFFERENCES 

1. Atak C K and Kapur B M , Cultivation and Utilization of Medicinal Plants. PRL. 

Jammu. 

2. Clarke ECG , Isolation and Identification of Drug , The Pharamaceutical press, 

London. 



 

 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20UMB4SBE1:3 Pharmacogonsy 2 2 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  43    Relationship: High 

1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

22 9 10 3 8 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

SEMESTER- V 

Course Code: 20UMB5CC5                                                                                  Exam Hours: 3 

Instruction Hours: 5                                                                                               Internal Marks: 25 

Credits: 5                                                                                                                External Mark: 75    

           CORE COURSE 5- MEDICAL MICROBIOLOGY 

             Objectives:  

 To understand the host –pathogen interaction 

 To impart the knowledge of medically important human diseases.  

 To understand causative agent, clinical symptoms, pathogenesis, mode 

of transmission, prevention and treatment. 

 Gain theoretical knowledge of various diseased conditions. 

 

Learning outcomes: 

 Understood the basic concepts of causation of disease by the pathogenic micro 

organisms. 

 Developed a thorough understanding of common bacterial, viral, fungal &parasitic 

disease of human being. 

 Conceptualized the protective role of the immune system of the host. 

 Developing efficient vaccines and new drugs. 
 

Unit I 

History, Koch’s and River’s postulates  -  A  brief  account  on  the  normal microbial flora 

of the healthy human body - Host-pathogen interactions-Mutualism and parasitism-  

Definitions of infection- invasion, primary and opportunistic pathogens- pathogenicity, 

virulence, toxigenicity - carriers- endemic, epidemic, pandemic diseases and epidemiology 

– putative virulence factors of human pathogens – infectious disease cycle 

Unit II 

Diseases of various organ systems: Causative agent, clinical symptoms, pathogenesis- mode 

of transmission- prevention and treatment of the following bacterial diseases-  Streptococcal 

infections - Staphylococcal infections - Meningitis – Leprosy- Leptospirosis- Respiratory 

diseases: Tuberculosis - Gastrointestinal disorders: typhoid- cholera- bacillary dysentery - 

Sexually transmitted diseases:  syphilis - gonorrhea. -  Anaerobic  wound   infection   –  tetanus -

gas gangrene. 

 Unit III 

Diseases of various organ systems: Causative agent, clinical symptoms, pathogenesis -  

mode of transmission, prevention and treatment of the following viral diseases Respiratory 

diseases: common cold- influenza-, measles. - Neurological diseases: Dengue- Rabies - 

Liver diseases: Viral hepatitides  - Immunodeficiency disease: - AIDS - A brief account on 

Prion diseases. 

Unit IV 

Causative agent, clinical symptoms, pathogenesis, mode of transmission, prevention and 

treatment of the following fungal and protozoan diseases - Fungal – superficial and 



subcutaneous mycoses - Protozoan: Amoebiasis- Malaria - Helminths –  Filariasis,   

Ascariasis-  Zoonotic  diseases -  A  brief  account on nosocomial community - acquired  

infections. 

             

Unit V 

Steps in the isolation - Identification of pathogens from an infected patient-  Collection and 

transport of various clinical specimens for diagnosis – General methods of isolation and - 

identification of bacterial, fungal,,iral pathogens -protozoan parasites. 

 
 

REFERENCES  

1. Ananthanarayanan R and Jeyaram Paniker CK. Textbook of Medical Parasitology. 

5th Ed. and 8th edition. Jay Pee brother’s Medical publisher, Pvt. Ltd., New Delhi. 

2004. 

2. Ananthanarayanan R and Jeyaram Paniker CK. Textbook of Microbiology. 9th Ed. 

University Press. 2013. 

3. Rajan S. Medical Microbiology. MJP Publishers, Chennai. 2007. 
4. David Greenwood. Mike Barer, Richard Slack and Will Irving. Medical 

Microbiology. A Guide to Microbial Infections: Pathogenesis, immunity, 

Laboratory investigation and Control, 18th edition, Churchill Livingstone. 2012. 

5. Joan stokes E, Ridgway GL and Wren  MWD.  Clinical  Microbiology  7th  edition, 

Edward Arnold. A division of Hodder and Stoughton. 1993. 

6. Panjarathinam R. Textbook of Medical Parasitiology. 2nd edition, Orient 

Longman.2007. 

 

 

 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5CC5 Medical Microbiology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  44    Relationship: High 

 



Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 
 

Total topics Local Regional National Global 

53 2 1 1 52 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 



                 SEMESTER- V  

Course Code: 20UMB5CC6                                                                                      Exam Hours: 3 

Instruction Hours: 5                                                                                                   Internal Marks: 25 

Credits: 5                                                                                                                    External Marks: 75 

                             CORE COURSE 6 

                    ENVIRONMENTAL AND AGRICULTURAL MICROBIOLOGY 

 

Objectives: 

 To provide the funda mental  knowledge  about  the   various  scopes  on  

Agricultural and  Environmental  microbiology  

 To know the microbial interactions with living things. 

 To know the solid and liquid waste treatment and its usefulness. 

 To know the role and effect of microbes on non-living things. 

Learning outcomes: 

 Have a developed a good knowledge &understanding of different types of 

environment &habitats where microorganism grow. 

 Are able to identify the important role of micro organism in maintaining healthy 

environment. 

 Have understood the significance of COD/BOD &various tests. 

 Developed a clean understanding of the multifunction roles of microorganism in soil. 
 

Unit I 

Microorganisms in the rhizosphere, root surfaces and phylloplane -Biofertilizer 

– Advantages over chemical  fertilizers -  types - production -  quality  control of 

biofertilizers- Harvesting methods of biofertilizers  - Isolation, mass inoculum production, 

field application- importance and marketing of bioinoculants – Rhizobium – Azotobacter – 

Azospirillum- Frankia, Cyanobacteria- Azolla and phosphate solubilizing microorganisms - 

Mycorrhizal biofertilizers. 

Unit II 

Plant diseases (Mode of entry of  pathogens,  Symptoms -  Disease  cycle  and control 

measures) Bacterial disease – Citrus canker - Fungal disease – Rust of wheat- Mycoplasmal 

disease – Grassy shoot of sugar cane -Viral disease : Tobacco mosaic disease- cauliflower 

mosaic- Microbial Pesticides – types and  applications  –  Pseudomonas fluorescens, 

Bacillus thuringiensis, Trichoderma viride -  Nuclear Polyhedrosis Virus (NPV). 

Unit III 

Concepts of microbial ecology: Relationship  between  microorganism  and different 

environments land- water and air- Microorganisms inhabiting extreme environments- 

Microbiology of air – distribution and sources- Droplet nuclei, aerosol - assessment of air 

quality - Brief account of air borne transmission of harmful microbes. 

Unit IV 

Types of aquatic ecosystems: fresh water –  ponds,  lakes,  streams,  Marine habitats – 

estuaries, mangroves, deep sea- Zonations –  upwelling  –  eutrophication – food chain. 

Potability of water – microbial assessment of water quality – water purification – brief 

account of water borne diseases. 

              

 

 

 



 

Unit V 

Types of wastes: characterization of solid and liquid wastes - Solid  waste  treatment – 

saccharification, gasification, composting, Utilization of  solid wastes for mushroom 

production. Liquid waste treatment :Treatment methods –  primary  and  secondary  

(anaerobic  –  methanogenesis)  aerobic:  trickling,  activated sludge, oxidation pond,tertiary 

treatment. 
 

REFERENCES 

1. Agrios AG. Plant Pathology, Elsevier Academic Press, New Delhi. 2006. 

2. Baker WC and Herson DS. Bioremediation – McGraw Hill Inc., New  York. 1994. 

3. Burns RC and Slater JH. Experimental Microbial Ecology – Blackwell  Scientific 

Publications, Oxford, London. 1982. 

4. Chatterji AK. Introduction to Environmental Biotechnology. Prentice-Hall of India 

Private Limited. 2005. 

5. Ec Eldowney S, Hardman DJ and Waite S Pollution: Ecology and 

Biotreatment – Longman Scientific Technical.1993. 

6. Gareth M Evans and Judith C Furlong. Environmental Biotechnology- Theory and 

Application, John Wiley and sons Ltd. 2003. 

 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5CC6 Environmental and 
Agricultural Microbiology 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() = 43     Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 

 

 
 

 



Total topics Local Regional National Global 

51 6 1 1 44 

Green – Local; Pink – Regional; Blue – National; Brown - Global 



           SEMESTER- V  

Course Code: 20UMB5CC7                                                                                        Exam Hours: 3 

Instruction Hours: 6                                                                                                    Internal Marks: 25 

Credits: 5                                                                                                                      External Marks: 75 

 

CORE COURSE 7 

MOLECULAR BIOLOGY AND MICROBIAL GENETICS 

 

Objectives: 

 To provide the students with the fundamental principles and concepts of 

prokaryotic genes and genomes, their molecular organization, replication and 

functioning. 

 To know the genetic materials and its functions. 

 Various gene transfer mechanisms with applications of genetics. 

 To know about the rDNA technology and role of gene, vectors, enzymes and etc. 

 To use the technologies for nucleic acid and protein identification. 

 

Learning outcomes: 

 Understood genome organization of micro organisms. 

 Developed a good knowledge about 3 well known mechanism with genetic 

material is transferred among the micro organism. 

 Hands on skills of isolation of plasmid DNA from bacterial cells. 

 Have acquired knowledge of gene their expression & regulation. 

  

Unit I 

Milestones in history – Definition of nucleic acids - Experimental proofs of DNA   as the 

genetic material (Griffith and Hershey Chase) –  Experimental  proofs  of RNA as the 

genetic material  -  Chemistry  and  molecular  structure  of  DNA double helix - Discovery 

of DNA structure – Brief account on types and forms of DNA – Types of RNA - Definition 

of  a gene - Organization of DNA in prokaryotes (E. coli) -  viruses - Brief note on 

plasmid- structure and types- Characteristics of plasmids. 

Unit II 

DNA Replication in prokaryotes- Meselson and Stahl experiment – Mechanism, enzymes 

and proteins of replication – Theta replication - Rolling circle replication- Replication of 

RNA – reverse transcriptase. 

Unit III 

DNA  Transcription:  Definition  –   Brief   account   on   transcriptional   machinery  - 

mechanism of transcription – Genetic code – RNA  Translation:  Definition  -–  Brief account  on  

translational  machinery -  mechanisms  of  translation- Regulation of gene expression in 

prokaryotes – Operon concept –  lac  and  trp  operons. 

Unit IV 

Transformation - Discovery, mechanism of natural competence - Conjugation – Discovery- 

F+ v/s F-, Hfr+ v/s F- - Transduction – Generalized - specialized transductions. 

Unit V 

Definitions of mutations- mutagenesis and mutants - types of mutations- Physical and 

chemical mutagens- Transposons - - Applications  of mutation- Carcinogenicity testing -

DNA repair mechanisms. 



    REFERENCES 

1. David Frifelder. Molecular Biology, Narosa publishing house, New Delhi. 2nd 

edition. 2008. 

2. George M Malacinski. Freifelder’s Essentials  of  Molecular  Biology.  4th  edition. 

Narosa Publishing House. 2008. 

3. Stanly R Maloy, John E Cronan Jr. and David Freifelder. Microbial  Genetics, 2nd 

edition, Narosa publishing house, New Delhi. 2006. 

4. Lodish H, Baltimore D, Berk A, Zipsury SL, Matsudaira P, Darnell J. Molecular 

Cell Biology. Scientific American Books. 1995. 

5. Karp G. Cell and Molecular Biology: Concepts and Experiments, 6th edition, John 

Wiley and Sons. Inc. 2010.  

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5CC7 Molecular Biology and 

Microbial Genetics   

6 6 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   43   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 
 

Total topics Local Regional National Global 

49 1 1 1 49 

Green – Local; Pink – Regional; Blue – National; Brown - Global 



 SEMESTER- V  

Course Code: 20UMB5CP5                                                                             Exam Hours: 3 

Instruction Hours: 3                                                                                          Internal Marks: 40 

Credits: 2                                                                                                           External Mark: 60 

 

CORE PRACTICAL 5 - MEDICAL MICROBIOLOGY, 

AGRICULTURAL AND ENVIRONMENTAL MICROBIOLOGY 

& MOLECULAR BIOLOGY AND MICROBIAL GENETICS (P) 

             

           Objectives: 

  The students will be able to identify common infectious agents and the 

disease that they cause. 

  To understand the plant pathogen interaction. 

           Learning outcomes: 

 The students able to know general and specific mechanisms by which an infectious 

agent causes disease. 

 Know on the different aspects of waste management and sewage treatment systems. 

 Hands on skills of isolation of plasmid DNA from bacterial cells and its visualization 

by performing gel electrophoresis. 

 

       Medical Microbiology 

1. Isolation of bacterial flora of skin by swab method. 

2. Isolation of bacteria from urine, stool and sputum 

3. Identification of Gram positive organisms (using laboratory strains): Streptococcus 

pneumoniae, Staphylococcus aureus and Bacillus sp. and Gram negative organisms 

(using laboratory strains): Escherichia coli, Proteus sp. and Klebsiella pneumoniae 

on the basis of microbiological, cultural and biochemical characteristics. 

4. Saline and iodine wet mount to demonstrate protozoan parasites 

5. Giemsa staining for the demonstration of blood parasites 

6. KOH and Lactophenol cotton blue mount to demonstrate fungi. 

7. Germ tube technique to identify Candida albicans. 

8. Antibacterial sensitivity test – Kirby- Bauer method. 

9. Observation of symptoms of diseases caused by bacterial, fungal, viral and 

protozoan pathogens using photographs. 

 

Agricultural and Environmental microbiology 

1. Water analysis by MPN technique – presumptive coliform test – confirmed 

coliform test and completed coliform test. 

2. Microbial assessments of air quality – open plate method and air sampler- 

technique. 

3. Isolation and counting of faecal bacteria from water. 

4. Soil Analysis -pH, chlorides, nitrate, calcium, magnesium and total 

phosphorus. 

5. Isolation of cyanobacteria from water (any two) 

6. Isolation of Rhizobium form legume nodule. 

7. Isolation of phosphobacteria from soil. 

8. Observation of VAM from plant roots. 



Microbial genetics and Molecular biology 

1. Isolation of chromosomal DNA from bacteria 

2. Isolation of plasmid DNA from bacteria 

3. Isolation of Auxotrophic mutants. 

4. Demonstration of bacterial transformation technique. 

5. Demonstration of Agarose gel electrophoresis (to study DNA/ RNA) and SDS 

– PAGE (to study proteins). 
 

REFERENCES 

1. Rajan S. Manual for Medical Laboratory Technology. Anajanaa Book House, 

Chennai. 2012. 

2. Rajan S and Selvi Christy R. Experimental Procedures in Life Sciences. 

Anajanaa Book House, Chennai Monica Cheesbrough. District Laboratory 

Practice in Tropical Countries - Part I and II, 2nd edition, Cambridge University 

Press, New Delhi. 2011. 

3. Mackie and McCartney (2006) Practical Medical Microbiology, South Asia Edition. 

14th edition. 

4. Paul IA and Clark FE. Soil Microbiology and Biochemistry, 2nd Ed. Academic 

press. 2000. 

5. Rangaswamy G and Bagyaraj DJ. Agricultural Microbiology, 2nd Ed. Prentice 

Hall of India Pvt. Ltd., New Delhi. 2001. 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5CP5 Medical Microbiology, 

Environmental and Agricultural 

Microbiology & Microbial 

Genetics and Molecular Biology 

(P) 

3 2 

Course 

Outcomes 

(COs) 

Programme Outcomes (POs)                     Programme Specific Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =     41  Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 



 
 

Total topics Local Regional National Global 

22 16 2 6 1 

 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 



 

       SEMESTER- V  

Course Code: 20UMB5MBE1:1                                                                    Exam Hours: 3 

Instruction Hours: 5                                                                                        Internal Marks: 25 

Credits: 4                                                                                                         External Mark: 75 

 
                MAJOR BASED ELECTIVE  

                    NUTRITION IN HEALTH AND DISEASES 

 

Objectives: 

 To understand that diet has an impact on health. 

 To know a variety of dietary related disease and their associated risk factors. 

  To understand the functions of nutrients and their effect on the quality of life. 

 

Learning outcomes: 

 Students able to evaluate the relationship between diet, nutrition and disease. 

 Incorporate their knowledge and understanding of principles of nutrition to the 

prevent and treatment of disease. 

 Able to apply dietary energy and physical assessment methodologies. 

 

Unit I 

Nutrition: Concept -Composition of food -Macro and Micro nutrients and their functions- Plant 

and animal sources of - simple and complex carbohydrates - fats and proteins - National and 

regional food pattern in India. 

Unit II 

A brief account of digestion and absorption of carbohydrates- fats- proteins- minerals and 

vitamins- Care and preservation of foods.- Nutrional requirements of infants - children & youth- 

Nutritional demand in pregnancy -  lactation and menopause -.Nutrition for old people - Food 

with increased nutritive value in terms of protein - Calorie.- Biological value of proteins 

Unit III 

Diseases arisingdue to protein - Calorie malnutrition and under nutrition (Kwashiorkar and 

Marasmus diseases) - Vitamins (fat and water soluble) deficiency diseases -Mineral deficiency 

diseases -symptoms - dietary supplementation. 

Unit IV 

Dehydration in infants and children - treatment - Diet therapy for under weight and over weight 

children -. Food allergy due to wheat, milk and egg and diet therapy - Atherosclerosis –

Symptoms - Low calorie diet - fat controlled dietary pattern - Hypertension (High Blood 

pressure) – Hypotension (Low Blood Pressure) Symptoms - Sodium restricted dietary pattern. 

Unit V 

Symptoms of diseases and modification of dietary pattern for patient suffering from fever 

(Typhoid and Malaria) – Jaundice - hyper acidity (Ulcer) - moderate and severe diabetes in 

adults. - Diet therapy for patients having kidney diseases - diabetes - hypertension. 

REFERENCES 

1. Principles of Nutrition -M. Swaminathan. 

2. Nutrition in Health & Diseases -Cooper. 

3. Modern Nutrition in Health and Diseases -M.E. Skilis and V.R. Young 

 

 

 

 

 

 

 

 



Relationship Matrix for COs, POs and PSOs 

4.  

Semester Code Title of the Course Hours Credits 

V 20UMB5MBE1:1 Nutrition in Health  and 

Diseases 
5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   42   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

45 7 1 2 36 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                SEMESTER- V 

Course Code: 20UMB5MBE1:2                                                                         Exam Hours: 3 

Instruction Hours: 5                                                                                             Internal Marks: 25 

Credits: 4                                                                                                              External Marks: 75 

 
                           MAJOR BASED ELECTIVE  

                    FUNDAMENTALS OF BIOLOGICAL SCIENCE  

 

Objectives:  

 To understand the plant and animal taxonomy and classification kingdom. 

 To know about the animal cell culture and genetic engineering of animals. 

 Provides the knowledge about plant breeding and conventional methods. 

  

Learning outcomes: 

 Understood the plant and animal taxonomy and classification kingdom.. 

 Gain knowledge about the animal cell culture and genetic engineering of animals. 

 Able to acquired knowledge of invertebrates and vertebrates. 

 Able to acquired knowledge in cell reproduction. 

 

Unit I 

Introduction - Plant nomenclature- Binomial system - International code of Botanical 

Nomenclature (ICBN) - Classification - Artificial - Natural system- Plant taxonomy. 

Unit II 

Salient features - distribution and economic importance of angiosperms – gymnosperms 

– pteridophytes – bryophytes - Lichens. 

Unit III  

Physiology and reproduction of plants - photosynthesis - sexual - asexual 

reproduction. 

Unit IV 

Introduction    to    animal    kingdom - Evolution   theory- Brief introduction of in 

vertebrates - vertebrates. 

Unit V 

Cell reproduction -Mitosis and Meiosis - Origin of germ cells - process of spermatogenesis  

-  oogenesis.- Types of eggs. 

 

REFERENCES 

1. Annie Regland and Kumaresan. Angiosperms, Saras publication, Nagercoil.2013. 

2. Kumaresan V. Horticulture and plant breeding, Saras publication. 2009. 

3. Pandey BP. Plant pathology, S. Chand and company ltd. 2009. 

4. Young E, Alper H. Synthetic biology: tools to design, build, and optimize cellular 

processes. J Biomed Biotechnol. 2010; 2010:130781. 

5. Jain VK. Fundamentals of plant physiology, S. Chand and Co, New Delhi.2006. 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5MBE1:2 
Fundamentals  of Biological 

Science 
5 4 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           



CO2           

CO3           

CO4           

CO5           

Number of Matches() =    38  Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 

 

Total topics Local Regional National Global 

28 0 0 0 28 

Green – Local; Pink – Regional; Blue – National; Brown - Global 
 

 

 

 

 

 

 

 



      SEMESTER- V 

Course Code: 20UMB5MBE1:3                                                                      Exam Hours: 3 

Instruction Hours: 5                                                                                          Internal Marks: 25 

Credits: 4                                                                                                          External Marks: 75 

                                           

                                       MAJOR BASED ELECTIVE - ENTOMOLOGY 
 

Objectives: 

 To understand morphology, classification &development of insects. 

 To understand economic importance of insects. 

 

 Learning outcomes: 

 Have developed a good knowledge of morphology, classification &development of 

insects. 

 Understood the beneficial and harmful insects. 

 Are able to describe integrated pest management. 

 To gain knowledge of insect vector for plant and animal diseases. 
 

Unit I 

Brief account of morphology - classification (Major orders) and development (Metamorphosis) of 

insects - Study of Insect Pest - Agriculture pest – Grasshopper , Red Cotton bug, Gram pod borer, 

Cotton pink bollworm - Cotton spotted bollworm - Medical pest – House fly, Mosquito, 

Pediculushumanus -. Veterinary pest – Stable fly , Dog tick, Bird lice - . Stored grain pest – Stored 

grain weevil -  Flour moth . 

Unit II  

Beneficial and harmful insects- Economic importance of Honey bees- Silk worm - Lac insects, 

Dragon fly- Lady bird, beetle - Parasitic and predatory insects - Damages to plants, animals and 

Human by insects - Insects associated with Rice, Cholam and Pulses- Sugar cane, Cotton, 

Groundnut, Gingely - Cocount, Brinjal, Tomato - Lady’s finger, Cardamom, Chillies, - Tea and 

coffee, Mango -  citrus. 

Unit III 

Insect pests of stores grains - Insect vectors of plants, animals and man - other insects affecting the 

health of man and domestic animals - Application of management strategies for insect/mite pests of 

mall grains – corn- cotton- rice- sorghum - stored products and sunflower - nature and symptoms of 

damage, life history -  habits of common pests. 

Unit IV 

Integrated Pest Management - pest and pest damage identification - Insect pest control methods 

Physical, mechanical, biological and chemical - Insect Plant interactions.- Insect animal interactions 

- Classification of insecticides and their modes of action. 

Unit V 

Insect Vectors for Plant and Animal diseases - Three examples each - Molecular Entomology -

Pesticides and environmental pollution - precautions in handling pesticides. 

REFERENCES: 

1. The Insects: An Outline of Entomology. 2010. by P. J. Gullen and P. S. 

Cranston. 4th edition. Blackwell Science Ltd. 

2. How   to   Know  The  Insects. 1978   by   Roger   Bland   and   H. E.  

Jaques.3rd edition. Waveland Press, Inc. 

                                                                 

 



 

 

     Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5MBE1:3 Entomology 5 4 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    34   Relationship:  Moderate 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

48 1 1 28 19 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 



       

SEMESTER- V 

Course Code: 20UMB5SBE2:1                                                                              Exam Hours: 3 

Instruction Hours: 2                                                                                                Internal Marks: 25 

Credits: 2                                                                                                                 External Marks: 75  

                                 

                                   SKILL BASED ELECTIVE - ENZYME TECHNOLOGY 

Objectives: 

 To understand the basic concepts of enzymes.  

 To study the enzyme kinetics and applications.  

 

Learning outcomes:  

 Acquired knowledge of nomenclature & classification of enzymes, properties, structure & 

functions of coenzymes. 

 Have developed a good knowledge of isolation & purification of Enzymes. 

 Developed a clear understanding of Enzyme kinetics. 

 Describing the mechanism of Enzyme action. 

 Have understood principles and applications of Enzymes. 
 

Unit I  

Enzymes: Definition, nomenclature and classification of enzymes – Properties- Structure and 

functions of coenzymes- Metallo enzymes and metal activated enzymes - Units of enzyme activity, 

turn over number - Non protein enzymes  - ribozymes and abzymes.  

Unit II  

Isolation and purification of enzymes: Isolation –Localization and Extraction of Free and membrane 

bound enzymes - Methods of purification- Separation procedures based on molecular size, solubility 

difference and electric charge and selective adsorption.. 

Unit III  

Enzyme kinetics: Factors influencing enzyme activiy,- Derivation of Michaelis-Menton equation, -

Line weaver,Burk plot - Types of inhibition  Competitive, noncompetitive. Uncompetitive, feedback 

inhibition and allosteric inhibition.  

Unit IV  

Mechanism of enzyme action Lock and Key model - induced fit hypothesis- Mechanism of enzyme 

catalysis- enzyme-substrate complex formation- mechanism of bisubstrate reactions.  

Unit V  

Multienzyme complex- pyruvate dehydrogenase, Isoenzymes of lactate dehydrogenase- Immobilized 

enzymes principles and applications- Enzymes as a marker in clinical diagnosis - Industrial 

applications of enzymes. – commercial applications of enzymes. 

 

REFERENCES: 

1. Introduction to Biomolecules Enzymes, Renuka Harikrishnan, Indraji ub,1995.  

2. Understanding EnzymesFourth Edition, Trevor Palmer, New Delhi: Prentice Hall 

of India Foster, Nature of Enzymology, Croom Helm, 1979.  

3. Fundamentals of Enzymology, Nicholas C Price, Oxford University Press1989.  

4. Enzymes, Samuel Devlin Sarup & Sons, 2005.  

 

 

 

 



 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5SBE2:1 Enzyme Technology 2 2 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    40   Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

26 3 3 3 26 

              Green – Local; Pink – Regional; Blue – National; Brown - Global 

                                                      

   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



SEMESTER- V 
Course Code: 20UMB5SBE2:2                                                                            Exam Hours: 3 

Instruction Hours: 2                                                                                               Internal Marks: 25 

Credits: 2                                                                                                               External Marks: 75  

  

SKILL BASED ELECTIVE - DIAGNOSTIC MICROBIOLOGY 

Objectives: 

 To provide the learners an overview of the clinical microbiology laboratory organization 

and its activities. 

 To outline various diagnostic approaches covering representative techniques in 

each category starting from traditional to molecular diagnosis of various diseases 

caused by bacterial, viral, fungal and protozoan pathogens. 

 

Learning outcomes: 

 Have developed a good knowledge of purpose and philosophy of diagnostic 

microbiology. 

 Understood collection of bacterial, viral, fungal &protozoan diseases associated clinical 

specimens. 

 Understood the various methods of isolation, identification, staining techniques of 

microorganisms. 

 Gain knowledge of serological methods. 

  

Unit I 

Purpose and philosophy of diagnostic microbiology – Organization of clinical microbiology 

laboratory - responsibility – Laboratory safety: General safety considerations – biohazards and 

practices specific to microbiology – classification of biological agents on the basis of hazards 

Unit II 

Collection of bacterial, viral, fungal and protozoan diseases associated clinical specimens -oral 

cavity, throat, skin, blood, CSF, urine and faeces- diagnosis and methods of transport and storage , 

rejection of specimen. 

Unit III 

Examination of clinical sample by staining - Gram stain, Ziehl - Neelson staining for tuberculosis - 

Giemsa stained thin blood film for malaria - LCB for fungal identification - Preparation and use of 

culture media - Blood agar, Chocolate agar, Lowenstein-Jensen medium, MacConkey agar 

Distinct colony and biochemical properties of various bacterial pathogens - Culture and 

identification of fungi. 

Unit IV 

Serological Methods – Agglutination based methods, WIDAL, immunofluorescence – Automated 

methods: ELISA, Nucleic acid based methods PCR - Brief note on immunodiffusion and 

immunoelectrophoresis - Brief note on commercial kits for typhoid, dengue and HIV, swine flu 

detection. 

Unit V 

Importance and determination of resistance/sensitivity of bacterial pathogens using disc diffusion 

method - Determination of minimal inhibitory concentration (MIC) of an antibiotic by serial double 

dilution method and E test – importance of MIC determination- Antimycotic susceptibility testing –

reporting and expediting results – Computerization, Quality assurance and safe disposal of 

specimens and biohazards. 

 



REFERENCES 

1. Ananthanarayan R and Paniker CKJ. Textbook of Microbiology, 8th edition, Universities 

Press Private Ltd. 2009. 

2. Tille P. Bailey’s and Scott’s Diagnostic Microbiology, 13th edition, Mosby. 2013. 

3. Rajan S. Manual for Medical Laboratory Technology. Anajanaa Book House, chennai. 2012. 

4. Betty A Forbes, Daniel F Sahm and Alice S Weissfeld. Bailey and Scott’s Diagnostic    

Microbiology, 12th Edition, Mosby Elsevier. 2007. 

5. Rajan S and Selvi Christy R. Experimental Procedures in Life Sciences. Anajanaa Book 

House, Chennai Monica Cheesbrough. District Laboratory Practice in Tropical Countries - 

Part I and II, 2nd edition, Cambridge University Press, New Delhi.2011. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5SBE2:2 Diagnostic Microbiology 2 2 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =     37  Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 

 
 

Total topics Local Regional National Global 

28 10 11 1 6 

Green – Local; Pink – Regional; Blue – National; Brown - Global 



SEMESTER- V 

Course Code: 20UMB5SBE2:3                                                                              Exam Hours: 3 

Instruction Hours: 2                                                                                                 Internal Marks: 25 

Credits: 2                                                                                                                  External Mark: 75  

SKILL BASED ELECTIVE  

QUALITY CONTROL AND HYGIENE PRACTICES 

  Objectives: 

 To learn the basic quality control techniques. 

 To maintain the microbiological quality in all the needy environment. 

 To learn the hygienic healthy practices and Health from environmental factors. 

  Learning Outcomes: 

 Understood the basic concepts of quality management. 

 Are capable of describing quality assurance and policy. 

 Conceptualized the protective role of management of laboratory hazards and knowledge in first 

aid procedures. 

 Have acquired a detailed knowledge of quality control organization. 

 
Unit I  

Quality assessment of Equipment’s, chemicals, glass wares and laboratory environments – Variance – 
Quality control calculations – Quality management – Maintenance of records and reports. 

Unit II  

Quality assurance – Definition, designing of microbiology laboratory, applications - In house Committee 

for quality assurance- Persons involved- Internal Microbial Quality control Policy- Quality Check at every 

step from collection of raw materials till it reaches the customer- Implementation of ISO standards and 

history, definitions, principles - and use of HACCP in Food Industry – Use of HACCP in pharmaceutical 

industry. 

Unit III  

Quality assessment of disposal – decontaminated matters and other biological effluents- Quality 

management in transportations of cultures. BIS - Biological parameters references and standards- Good 

laboratory practices – Management of laboratory hazards and knowledge in First aid procedures. 

Unit IV  

Role, function, monitoring and mitigation activities of quality control (National, international and non-

govt.) organizations – Quality standards- ISO/TC 34, 48, 93, 147, 190, 194, 255; ISO 9000; ISO 22000; 

ISO 9001; ISO 9004; ISO 19011; AS9100; ISO 13485; ISO/TS 16949; MBNQA- Lean; Six Sigma- 

TQM, USDA, FDA, HARPC, IFPTI- Food Safety and Standards Authority of India. 

Unit V  

Hygienic practices in industries- antibiotics, disinfectants, definition, sources, determination of 

antimicrobial efficiency- evaluation of disinfectants - factory and hospital hygiene, good manufacturing 

practices - sterilization control and sterility assurance. 

 

 

 

 

 

 



REFERENCES 

1. Food Microbiology – Frazier and D.C.Westhoff, Third Ed, TATA McGra Hill Pub. New Delhi. 

2. Rajesh Bhatia and Rattan lal Ichhpujani. 1995. I ed. ―Quality assurance in Microbiology‖. 

3. Industrial Pharmaceutical Microbiology- II: Standards & Controls. Editors – DrNorman Hodges 

and Professor Geoff Hanlon (University of Brighton).  

4. Water Analysis – A practical guide to Physico – Chemical & Microbiological water examination 

and Quality assurance – W.Schneider, W.Fresenius & K.E. Quentin. Springer – Verlag Pub. 

Heidelberg. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5SBE2:3 Quality Control and Hygiene 

Practices 

2 2 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    34   Relationship:  Moderate 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

           

Total topics Local Regional National Global 

28 2 3 16 7 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 



 SEMESTER- V 

Course Code: 20UMB5SBE3:1                                                                               Exam Hours: 3 

Instruction Hours: 2                                                                                                 Internal Marks: 25 

Credits: 2                                                                                                                  External Mark: 75 

SKILL BASED ELECTIVE - ANTIMICROBIAL AGENTS 
  

Objectives: 

 To improve awareness and understanding of antimicrobial resistance through effective 

communication, education and training. 

 To know about Antibacterial agent & antiviral agent. 

Learning Outcomes: 

 Have developed an understanding of chemical, physical & non pharmaceutical agents. 

 Understood action of antibacterial &antiviral agents. 

 Hands a skills of interferon &viral vaccines. 

 Understood the mechanism of action of antiprotozoal agent. 

 

Unit I 

Definition; Disinfection – antiseptics – antibiotics – chemical agents (antibacterial, antifungal, antiviral 

and antiparasitic) – non pharmaceutical agents (essential oils) –physical agent (Ozone, heat, radiation). 

Unit II 

Antibacterial agent - mechanism of action- cell wall synthesis inhibitor - (penicillin, arabinoglycan - 

protein synthesis inhibitor (Tetracycline, Chloramphenicol) - nucleic acid synthesis inhibitor 

(metronidazole, rifampin) alteration of cell membranes (gramicidin, polymyxin, antimetabolite 

(sulfanilamide). 

Unit III 

Antiviral agents - interferon – types- mechanism of action - amantadine, rimantadine, zanamivir, and 

oseltamivir - viral vaccines. 

Unit IV 

 mode of action- amphotericin, nystatin and fluorocytosine - Antiprotozoal agents – mechanism of 

action –Metronidazole – chloroquine, Paromomycin sulfate,quinolines. 

Unit V 

Emergence of drug resistance – bacteria, fungi and viruses - Alternative drugs- antimicrobial peptides. 

 

REFERENCES 

1. Alan R Hauser. Antibiotics basics for clinicians: choosing the right antibacterial agent. Wolter 

Kluwer / Lipponcott Williams and Wilkins Publisher, New York. 2007. 

2. Anthony J Trevor, Bertram G Katzung, Susan B Masters. Katzung and Trevor's. Pharmacology: 

examination and board review. McGraw-Hill Professional, New York. 2007. 

3. Cohen MR. Medication errors, American pharmaceutical association, Washington, DC. 1999. 

 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

V 20UMB5SBE3:1 Antimicrobial Agents 2 2 

Course ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 



Outcomes 

(COs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    42   Relationship:  High 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

24 1 1 1 24 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                              SEMESTER- V 

  Course Code: 20UMB5SBE3:2                                                                           Exam Hours: 3 

              Instruction Hours: 2                                                                                             Internal Marks: 25 

             Credits: 2                                                                                                               External Marks: 75 

                      SKILL BASED ELECTIVE - BIOINSTRUMENTATION 

          Objectives: 
 To study the principle and working procedure of different type of instruments in biological 

science. 

 To know the knowledge about the applications of instruments. 

Learning Outcomes: 

 Principles which underlies sterilization of culture media, glassware to be used for lab. 

 Handling &use of chromatography, microscope for the study of microorganism with are 

among the       basic skills expected from a microbiologist. 

 Hands and skills of isolation of plasmid DNA from bacterial cells. 

 Have acquired knowledge of gene, their expression &regulation 

  

Unit I   

Basic rules of a Microbiology Laboratory – Basic requirements Microbiology Laboratory – Basic 

principles, operating mechanism and applications of autoclave - hot air oven - Laminar air flow and 

pH meter - Centrifuge - Basic principles of sedimentation – relative centrifugal force – Types of 

centrifuges (clinical, high speed, refrigerated and ultra) – applications  

Unit II  

Calorimetry : principle, Beer – Lambert’s law – applications - Spectrophotometry – UV & Visible, 

Parts of a spectrophotometer – IR, NMR & Atomic absorption spectrophotometry – X-ray 

crystallography- FTIR  – applications  

Unit III  

Chromatography: Paper, TLC, Column, Adsorption, Ion exchange, GC & HPLC – Principle & 

applications  

Unit IV  

Electrophoresis techniques: Proteins and nucleic acids – Types of electrophoresis – Paper, Gel, 2D, 

PFGE, Immunoelectrophoresis. 

Unit V 

Radioisotopes and their applications. Radioisotopic techniques RIA. Detection and measurement of 

radioactivity – GM counter, Scintillation counter – Autoradiography - Biosensor & its types. 

REFERENCES 

1. Keith Wilson and John Walker, 1994. Practical Biochemistry – principles and techniques 

Cambridge Press 

2. Principles of Applied Biomedical Instrumentation – A. Geddes and L.E Baker John Wiley 

& Sons. 

3. Instrumental methods of analysis – Den, Williard & Merrit. Asian Edition. 

4. Prakash M and Arora CK. Laboratory instrumentation. Anmol Publications Pvt. Ltd. 

 

 

 

 

 

 



 

Relationship Matrix for COs, POs and PSOs 

5.  

Semester Code Title of the Course Hours Credits 

V 20UMB5SBE3:2 Bioinstrumentation 2 2 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    40   Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 
 

Total topics Local Regional National Global 

30 4 4 4 30 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



               SEMESTER- V 

             Course Code: 20UMB5SBE3:3                                                                        Exam Hours: 3 

             Instruction Hours: 2                                                                                         Internal Marks: 25 

             Credits: 2                                                                                                         External Marks: 75 

                  SKILL BASED ELECTIVE 

                      BASIC COMPUTER APPLICATIONS IN BIOLOGY 

 

Objectives: 

 To understand the fundamentals of computer 

 To know about the functions of operating systems 

 Provide the knowledge about internet and web browsers 

 To understand the process of database management systems 

         Learning outcomes: 

 Gain knowledge & skill in fundamentals of computer. 

 Understood the hardware and software. 

 Have acquired knowledge of World Wide Web. 

 Got knowledge in applications of computers in biology. 

 

Unit I  

Introduction to Computers: History of Computers – Generation of Computers – Characteristics of 

Computer - Input and Output Devices – - Bits and Bytes –Binary code – memory RAM and ROM 

Unit II  

Hardware and Software: Operating Systems – Classification of Operating Systems –Windows, Unix 

and Linux – disc operating systems. 

Unit III  

World Wide Web: Working of Internet and Intranet – Email and its applications –Local area 

network- Metropolitan area network, Wide area network – Internet Protocols-Hypertext Transfer 

Protocol-File Transfer Protocol-Internet Protocol - Network Topologies – Applications of Internet. 

 Unit IV  

Types of files: HTML, Text and PDF , Search engines - Types and applications – Searching of 

information through web browsers – Internet Explorer, Firefox,, Google chrome ,Netscape ,Opera. 

Unit V  

MS office package, Entrez, DBGET/Link, SRS, Expasy - Server for Protein sequence analysis. - 

Applications of Computers in Biology. 

 

 REFERENCES 

1. Alexis Leon and Mathews Leon. ―Fundamentals of Information Systems‖ co-published by 

Vijay Nicole Imprints Pvt Ltd, 2004. 

2. Operating Systems – E. Madnick & John J.Donavan, Tata McGraw Hill Publishing Co., 

Limited 

3. Harshawardhan, P. (2005) Bioinformatics principles and application. Tata Mc Graw Hill 

Publishers. New Delhi. 

Relationship Matrix for COs, POs and PSOs 

4.  

Semester Code Title of the Course Hours Credits 

V 20UMB5SBE3:3 Basic Computer 

Applications in Biology 
2 2 



Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    43   Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

29 2 2 2 29 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 SEMESTER- VI 

   Course Code: 20UMB6CC8                                                                                           Exam Hours: 3 

 Instruction Hours: 6                                                                                                        Internal Marks: 25 

  Credits: 6                                                                                                                        External Marks: 75 

 

      CORE COURSE 8- FOOD MICROBIOLOGY 

           Objectives:   

 The subject aims to study about the food microflora, food fermentations, food preservation 

food poisoning and food quality control. 

 .Role of microbes in food production and food spoilage. 

 Common bacterial,  viral, fungal &protozoan microbes involved in food contamination. 

 .Principles of biosecurity. 

            Learning outcomes: 

 Are able to describe the role of micro organism in the production of food, its spoilage. 

 Are able to identify the role of micro organism in the contamination of the diseases &how to 

protect against food –borne pathogens. 

 Developed experimental skills for testing the milk &different foods for the presence of 

microorganism. 

                 

Unit I 

Concepts of food and nutrients -  Physicochemical  properties  of  foods  -  Food and 

microorganisms – Importance and types of microorganisms  in  food  (Bacteria, Mould and 

Yeasts) - Sources of contamination- Factors influencing microbial growth in food –  pH,  

moisture-  Oxidation-reduction  potential - nutrient contents - inhibitory substances. 

    Unit II 

Food Fermentations – Manufacture of fermented foods - Fermented  dairy products 

(yoghurt  and  Cheese)  -  plant  products-  Bread,  Sauerkraut  and  Pickles - Fermented 

beverages- Bee - Brief account on the sources and applications of microbial enzymes – 

Terminologies - Prebiotics - Probiotics - synbiotics.- Single Cell Protein - Advantages of 

probiotics. 

     Unit III 

Contamination - spoilage - preservation of cereals and cereal products  -  sugar and 

sugar products -Vegetables - fruits- meat and meat products- Spoilage of canned food. 

    Unit IV 

Food borne diseases and food poisoning – Staphylococcus – Clostridium - Vibrio 

parahaemolyticus -- ampylobacter jejuni.- Escherichia coli - Salmonella infections, -  

Hepatitis – Amoebiosis - Algal toxins - Mycotoxins. 

Unit V 

Food preservations:  principles- methods of   preservations - Physical   and chemical 

methods- Food Adulteration- Contaminants - Deduction - Food sanitations - Quality 

assurance - Microbiological quality standards of food - Government regulatory practices and 

policies  – DA – EPA- HACCP – ISI- HACCP – Food safety- control of hazards. 

 

 REFERENCES 

1. Chris Bell, Paul Neaves, Anthony P. Williams. Food Microbiology and Laboratory 

Practicals 2nd edition, Blackwell Scientific Publishers, UK. 2006. 



2. Frazier WC and Westhoff DC. Food Microbiology, Sixth edition, Tata McGraw-Hill 

Publishing Ltd., New Delhi. 2005. 

3. Khetarpaul Neelam. Food Processing and Preservation, Daya Publishing House, 

Delhi. 2005. 

4. Sinha and Sharma. Food Microbiology, Oxford Book Company, New Delhi. 2012. 

5. Lund BM, Baird Parker AC and Gould GW. The Microbiological Safety and Quality of 

foods. Vol. 1-2, ASPEN Publication, Gaithersberg, MD. 2000. 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6CC8 Food Microbiology 6 6 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    42  Relationship: High 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

Total topics Local Regional National Global 

60 2 2 2 60 

Green – Local; Pink – Regional; Blue – National; Brown - Global 



                      SEMESTER- VI 

Course Code: 20UMB6CC9                                                                               Exam 

Hours: 3 

Instruction Hours: 6                                                                                            Internal 

Marks: 25 

Credits: 6                                                                                                             External 

Marks: 75 
 

            CORE COURSE 9 - INDUSTRIAL MICROBIOLOGY 
  

Objectives: 

 To train the students on bioprocess technology so as to develop them for 

employment in bioprocess industry. 

 To learn the screening of industrial strains, fermenters, media, fermentation 

process and downstream process. 
Learning outcomes: 

 Are capable of describing a large number of substrate that are used for 

fermentation process. 

 Have  developed an understanding of different types of reactors used for 

fermentation process. 

 Have acquired a detailed knowledge of number of products with are produced 

by industrial fermentation process. 
 

 Unit I 

Historical development of Industrial Microbiology - Industrially important 

microorganisms - sources and characters - Primary - secondary  screening  - 

preservation of industrially important strains - Major classes of products -  b  

processed- Strain improvement. 

 Unit II 

Fermenter - Design, types - basic functions - Characteristics of production 

media- Fermentation media - formulation strategies- economical means of 

providing energy – carbon – nitrogen - vitamin and mineral sources - role of 

buffers – precursors – inhibitors- inducers and antifoams - Sterilization of 

fermentation equipment- air - media - Types of fermentation. 

 Unit III 

Downstream processing - recovery and purification of fermentations products 

(intracellular and extracellular)- cell disruption – precipitation- filtration, -

centrifugation- solvent recovery- chromatography - Ultrafiltration and 

drying- Quality assurance (QC) of finished product - Immobilization of cell - 

enzymes. 

 Unit IV 

Microbial products of pharmaceutical value – raw materials, organism -  

industrial processes involved in the production of Penicillin- Streptomycin- 

Vitamin B12- Riboflavin and rabies vaccine. 

 Unit V 

Microbial products of industrial value – raw materials- organism and industrial 

processes involved in the production of ethanol – vinegar- amylase- protease- 

glutamic acid - Recycling and disposal of industrial wastes through microbes. 

 



 

 

REFERENCES 

1. Glazer   NA   and  Nikaido  H.Microbial Biotechnology: Fundamentals of 

applied Microbiology 2nd edition, Cambridge University Press. 2007. 

2. Pandey A, Soccol RC and Larroche C. Current Developments in Solid-

state Fermentation. Springer Verlag. 2008. 

3. Peppler HJ and Pearlman D. Microbial Technology –

 Fermentation Technology. Vol.1 and 2, 2nd edition, Academic Press, 

London. 2004. 

4. Prescott LM, Harley JP and Helin DA, Microbiology, fifth  edition,  

McGraw Hill, New Delhi. 2002. 

5. Sivakumar PK, Joe MM and Sukesh K. An introduction to Industrial 

Microbiology. First edition, S. Chand and Company Ltd, New Delhi. 

2010. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6CC9 Industrial Microbiology 6 6 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   44   Relationship:  High 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

54 0 0 9 45 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 



 

 

 

 

SEMESTER- VI 

      Course Code: 20UMB6CP6                                                                                      Exam 

Hours: 3 

      Instruction Hours: 6                                                                                                   Internal 

Marks: 40 

      Credits: 4                                                                                                                   External 

Marks: 60 

             CORE PRACTICAL 6  

           FOOD MICROBIOLOGYAND INDUSTRIAL MICROBIOLOGY (P) 

Objectives: 

 To provide practical knowledge and skills in production as well as evaluate the 

microbial quality of food products. 

 Use of microbes in various fermented food products for human consumption. 

Finally the students will learn the use of microbes in the production of 

alcoholic beverages. 

Learning outcomes: 

 Students know to identify standard methods for the isolation and identification 

of microorganisms in food sample. 

 Students understand the microbial principle relating to the production of 

fermented food. 

 

Food Microbiology 

1. Assessment of milk quality by methylene blue reduction test 

2. Isolation of bacteria from bread, tomato and any one beverage 

3. Wet mount preparation of spoiled bread, tomato, grapes and potato 

4. Observation of food samples to study Leuconsostoc sp. Lactobacillus sp., 

Streptococcus lactis and Saccharomyes sp. and etc 

5. Isolation of Lactobacilli and Staphylococci from curd 

6. Isolation of industrially important enzymes 

 

Industrial Microbiology 

1. Demonstration of batch fermentation using Erlenmeyer flask 

2. Wine production and estimation of ethanol 

3. Whole cell immobilization – Sodium alginate 

4. Screening for amylase and protease producing bacteria and fungi form soil samples 

 

DEMONSTRATION 

1. Preparation of fermented food – Yoghurt and cheese 

2. Screening of bacteria and actinobacteria for antibiotic production 

3. Screening of bacteria and actinobacteria for enzyme production 

 

REFERENCES 

1. Aneja KR. Experiments in Microbiology, Plant pathology and 

Biotechnology. 4th edition, New Age International Publishers, Chennai. 

2005. 

2. James G Cappuccino and Natalie Sherman, Microbiology: A laboratory 



manual. 6th edition, Published by Pearson Education. 2004. 

3. Kannan N, Handbook of laboratory culture media, Reagents, Stains and 

buffers. Panima Publishing Corporation, New Delhi. 2003. 

4. Ponmurugan P, Nithya R and Fredinose M, Experimental Procedure in 

Bioprocess Technology and Downstream Processing. Anjana Book 

House. Chennai. 2012. 

5. Rajan S and Selvi Christy. Experimental procedures in life sciences. 

Anjana Book House, publishers and distributors, Chennai 2011. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6CP4 Food Microbiology and 

Industrial Microbiology (P) 

6 6 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =45      Relationship:  Very High 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

                         

Total topics Local Regional National Global 

13 8 1 3 1 

 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

                                 SEMESTER- IV 

Course Code: 20UMB6MBE2:1                                                                         Exam 

Hours:3 

Instruction Hours: 6                                                                                         Internal 

Marks:25 

   Credits: 6                                                                                                           

External Mark:75 

 

                            rDNA TECHNOLOGY 

OBJECTIVES 

 To educate the learners with the fundamental knowledge and 

importance of recombinant DNA (rDNA) technology. 

 To teach the jargons of genetic engineering/ rDNA technology 

as well as the basic tools, techniques and methods employed in 

gene cloning and gene expression strategies. 

            LEARNING OUTCOMES   

 Have acquired a good knowledge of the tools &the medhods 

of genetic engineering. 

 Have acquired a good understanding of how these tools & 

methods are employed in the lab. 

              UNIT I 

Milestones in rDNA technology - Definition of gene manipulation - 

Major steps involved in gene cloning - Isolation and Purification of 

Chromosomal - Plasmid DNA - Isolation and Purification of RNA - 

Chemical Synthesis of DNA - Genomic Library - cDNA Library - 

applications. 

 UNIT II 

Restriction endonucleases: Discovery - Type I- Type II –Type  III - 

Mode of action -Applications of type II restriction endonucleases -  

Ligases -  DNA  polymerases  -DNA modifying enzymes - 

topoisomerases. 

UNIT III 
Cloning vectors: Definition and properties – Plasmid based vectors - 

Natural vectors (pSC101, pSF2124, pMB1)- Artificial vectors (pBR322 

and pUC) - Phage based vectors - (Lamda) phage vectors and its 

derivatives - Hybrid Vectors- Phagemid –Cosmid - BAC and YAC – 

Expression systems – E. coli. 

UNIT IV 
Gene/ DNA transfer techniques: Physical – Biolistic Method (Gene 

gun)- Chemical- Calcium chloride and DEAE Methods -  Biological in 

vitro packaging method in viruses - Selection and Screening of 

recombinants- Direct Method- Selection by Complementation - Indirect  



methods - Immunological - Genetic methods. 

UNIT V 

Blotting (Southern, Western, Northern and North- eastern) techniques – 

PCR - basic steps in DNA amplification - RAPD- RFLP and their 

applications –  DNA finger printing - DNA microarray analysis – 

Applications of recombinant DNA technology. 
 

 

 

REFERENCES 
 

1. Brown TA. An introduction to Gene Cloning, 3rd edition, 

Champman and Hall. 1995. 

2. Brown TA. Gene Cloning and DNA Analysis, 7th edition, Wiley 

Blackwell. 2015. 

3. Primrose SB and Twyman RM. Principles of Gene Manipulation 

and Genomics, Wiley Blackwell, 7th edition. 2006. 

4. Old RW and Primrose SB. Principle of Gene Manipulation, 5th 

edition. Blackwell Scientific Publication, Boston. 1995. 

5. Julia Lodge, Peter Lund and Steve Minchin. Gene Cloning – 

Principles and Applications. Taylor and Francis, UK. 2006. 

6. Winnecker ED. From gene to clones, Introduction to Gene 

Technology, VCH Publication, FRG. 1987. 

7. Glick BR and Pasternak JJ. Molecular Biotechnology. Principles 

and Application of recombinant DNA, ASM Press, Washington. 

1994. 

 

Relationship Matrix for COs, POs and PSOs 

Semester Code Title of the Course Hours Credits 

VI 20UMB6MBE2:1 r DNA Technology 6 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  41    Relationship:   High 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 



 

Total topics Local Regional National Global 

52 3 3 3 52 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

SEMESTER- VI 

Course Code: 20UMB6MBE2:2                                                                          Exam 

Hours: 3 

Instruction Hours: 6                                                                                             Internal 

Marks: 25 

Credits: 5                                                                                                             External 

Marks: 75 

 

                   MAJOR BASED ELECTIVE 2 - 

ENTREPRENEURIALMICROBIOLOGY 

 

      Objectives: 

 To facilitate self-employment 

 To know the organizations which helps to an entrepreneur 

 To study the skills for entrepreneurs and financial supporters 

 To learn the products making and marketing strategies 

Course outcomes: 

 Students able to evaluate the concept of entrepreneur. 

 Identify personal attributes that enable best use of entrepreneurial opportunities. 

 Understand the function of the entrepreneur in the successful, commercial 

application of innovations. 

 Students can develop their own skills towards entrepreneurship activities 

 Develop their life skills and enhance themselves to become a good entrepreneur  

Unit I  

Evolution - concept of entrepreneur –Entrepreneurship - Definitions- concept of 

Entrepreneurship-  development - needs – role of resource - talent - spirit – process of 

Entrepreneurship to socio-economic gains. 

Unit II  

Institutions and schemes of Government of India – Schemes and programmes- 

Department of Science and Technology schemes- Nationalized banks – other financial 

institutions – SIDBI, NSIC, NABARD-  IDBI, IFCI - ICICI. 

Unit III  

Skills for entrepreneurs - Communication skills - problem solving skills - Business plan 

development- Market need – Market research - SWOT analysis,- identifying 

competitors - Financial plan – Financial support for business, business insurance - 

Marketing – Mix-product, distribution, price, promotion. 

Unit IV  

Project – idea generation – Sources of idea generation – Trade Fairs and Exhibitions – 



Project identification – classification – project formulation – project appraisal- 

Composting of domestic, agricultural - industrial wastes – vermicomposting- SCP 

production- Mushroom cultivation. 

Unit V  

Biofertilizers and biopesticides - Production of teaching kits (plasmid DNA isolation, 

serum electrophoresis) - diagnostic kits (WIDAL test kits, ABO blood grouping kits) - 

Marketing strategies. 

         REFERENCES 

1. Nagendra S., (2008) Entrepreneurship and management Sanguine technical 

publishers 

2. Bhatia, B.S. and G.S Batra, (2003) Entrepreneurship and small business 

management. Deep and deep publications 

3. Naidu, N.V.R,  (2008) Management and entrepreneurship. I.K. International 

Pvt. Ltd. 

4. Greene, (2000) Entrepreneurship ideas in action. Thomson learning 

5. Tilak, K.V.B.R., (1990). Bacterial Biofertilizers. IARI Publications, New Delhi. 

6. Venkataraman, G.S. (1972). Algal Biofertilizers and Rice Cultivation. 

Today and Tomorrow's Printers and Publishers, New Delhi. 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6MBE2:2 Entrepreneurial 

Microbiology 

6 5 

Course 

Outcomes 

(COs) 

ProgrammeOutcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    43  Relationship:   High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

46 3 2 25 22 

 



Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

                          SEMESTER- VI 

Course Code: 20UMB6MBE2:3                                                                         Exam 

Hours: 3 

Instruction Hours: 6                                                                                             Internal 

Marks: 25 

Credits: 5                                                                                                             External 

Marks: 75 

                      MAJOR BASED ELECTIVE 2 - BIOSAFETY AND 

BIOETHICS 

Objectives: 

 To know about the biosafety guidelines and regulations with biosafety levels 

and cabinets 

 To provide the knowledge about Bioethics. 

           Course outcomes: 

 To gain knowledge of working in a microbiology lab taking all safety 

measures, handling of microorganism etc. 

 Developed knowledge of basic concepts related to stem cell research  

 Acquiring a knowledge on animal rights and gene therapy 

 Understanding about the biosafety levels for various biological research 

 Learn about the biosafety guidelines and regulations  

          

Unit I  

General Ethical Concerns - Reducing Genetic Diversity - Biological Warfare - Public 

perception of Science - Medical Ethics – Hippocratic tradition – Profession and 

Philanthropy - Adoption to the oath by western medicine - Retaining the Hippocratic 

Oath. 

Unit II  

Status of Human Embryo - Human Embryonic Development - Ethics through Embryo 

Development – Fertilization - Scientific Research on Human Embryos - Experimental 

goals of Human Embryo Research - Stem cell research. 

Unit III  

Animal Rights: Making New Strains of Animal - Ethical limits of Animal use - 

Religious - Philosophical views of Animal status - Human Gene therapy - Ethics of 

Somatic Cell Gene Therapy - Humanized mouse - Safety of Transferred Genes – 

Applications of gene therapy. 

Unit IV  

Introduction: biosafety issues in biotechnology - historical background- Introduction to 



Biological Safety Cabinets - Primary Containment for Biohazards- Biosafety Levels- 

Biosafety Levels of Specific Microorganisms- Recommended Biosafety Levels for 

Infectious Agents - Infected Animals. 

Unit V  

Biosafety guidelines and regulations: Operation of biosafety guidelines and regulations 

of Government of India - Definition of GMOs - LMOs - Roles of IBC- RCGM- GEAC 

– GMO  applications in food and agriculture - Environmental release of GMOs - Risk 

Analysis- Risk Assessment- Risk management and communication - Cartagena 

Protocol. 

    
REFERENCES 

1. Ethics in engineering, Martin. M.W. and Schinzinger.R. III Edition, Tata 

McGraw-Hill, New Delhi. 2003. 

2. Nancy, S. Jecker., Albert R. Johnson, Robert A. Pearlman. Bioethics: An 

Introduction to history, methods and practice (1997). 

3. Sudbury, M.A.; Jones and Barlett Publishers. Tom, L. Beauchamp., Childress, 

F. Principles of biomedical ethics, 5th Edition, Oxford Univerisity Press. 2000. 

4. Senthil Kumar Sadhasivam and Mohammed, Jaabir. 2008. IPR, Biosafety and 

Biotechnology Management. Jasen Publications, Tiruchirapalli, India. 
5. Relationship Matrix for COs, POs and PSOs 

6.  

Semester Code Title of the Course Hours Credits 

VI 20UMB6MBE2:3 Biosafety and Bioethics 6 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  34   Relationship:  Moderate 

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 

 

Total topics Local Regional National Global 

49 2 2 12 39 

 



Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                           SEMESTER- VI 

Course Code: 20UMB6MBE3:1                                                                       Exam 

Hours: 3 

Instruction Hours: 5                                                                                           Internal 

Marks: 25 

Credits: 5                                                                                                           External 

Marks: 75 

 

                  MAJOR BASED ELECTIVE 3 - CANCER BIOLOGY 

Objectives:  

 To study the characteristics, sign and symptoms, types and risk factors of 

cancers and epidemiology of breast, cervical, oral and lung cancers. 

 To identify different types of carcinogens and understand mechanism of 

carcinogenesis.  

 

Course Outcomes:  

 Know about characteristics, sign and symptoms, types and risk factors of 

cancers 

 Understand the concept of tumor suppressor and oncogenes.  

 To learn the mechanism of spread of cancer cells, biology of cell death.  

 Learn about clinical examination of cancer by blood tests, pap smear test and 

biopsy.  

 Acquiring knowledge on biomedical applications of nano technology  

 

Unit I 

Normal vs. Cancer cell - Characteristics of cancer and cancer cells - Sign and 

symptoms of cancers - Risk factors of cancer -Life style and dietary factors - Benign -  

malignant tumors. -Types of cancers - Epidemiology of breast – cervical - oral - lung 

cancers. 

Unit II 
Carcinogenesis: Carcinogens and carcinogenesis - Environmental carcinogens - 

Oxidative stress and Cancer - Concept of tumor suppressor - oncogenes.  

Unit III 

Pathology: Tumor formation –Initiation - promotion - progression. - Spread of cancer 



cells. -Biology of cell death - Common myths - misconceptions of cancer. 

Unit IV 

Prediction and Diagnosis: Clinical examination -Blood Tests - Pap smear test - 

Biopsy- Radiological examination -X-rays - CT scan - MRI - Mammography - 

Applications of Computational tools in cancer prediction. 

Unit V 

Prevention and therapy: General principles of cancer therapy - Biomedical 

applications of nanotechnology in cancer prevention - Concept of cancer vaccine - 

Antioxidants and dietary fibre in cancer prevention. 

 

REFERENCES 

1. Molecular Pathology and Diagnostics of Cancer (Cancer Growth and 

Progression), Domenico Coppola, Springer.  

2. An Introduction to Cellular and Molecular Biology of Cancer, Oxford Medical 

publications. 

3. The Biology of Cancer, Janice Gabriel, John Wiley & Sons Ltd., 2
nd

 Ed. 

4. Cancer Biology, Raymond W. Ruddon, Oxford University Press, Inc., 4thEd. 

5. Introduction to Cancer Biology, Momna Hejmadi, Ventus Publishers. 

Molecular Biology of Human Cancers, Wolfgang Arthur Schulz, Springer 

Science, Business Media, Inc 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6MBE3:1 Cancer Biology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    43   Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 

                          

 

Total topics Local Regional National Global 

38 2 2 2 38 

 



Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                             SEMESTER- VI 

Course Code: 20UMB6MBE3:2                                                                          Exam 

Hours: 3 

Instruction Hours: 5                                                                                             Internal 

Marks: 25 

Credits: 5                                                                                                              

External Marks:75 

  

                       MAJOR BASED ELECTIVE 3 - ETHNO MEDICINE 

Objectives: 

 Basic concepts of disciplinary approaches in ethanobotany 

 To learn traditional knowledge of medicinal plant 

 To study plants in day today life 

Course outcomes: 

 Understand the scope and history of ethnobotany  

 Students able to know about the importance of medicinal plants in health care  

 Understand important interaction between cultural practices ecosystem and 

modern science 

 Acquiring traditional knowledge on utility of medicinal plants 

 Imparting a knowledge on nutritive and medicinal value of fruits and 

vegetables 

 

Unit I  

Ethno medicine: definition - history and its scope –Inter disciplinary approaches in 

ethno botany  

– Collection of ethnic information.  

Unit II  

Importance of medicinal plants - role in human health care - health and balanced diet - 

Role of  

Proteins - carbohydrates - lipids and vitamins.  

Unit III  



Tribal medicine – methods of disease diagnosis and treatment – Plants in folk 

religion:: Aegle  

Marmelos - Ficus benghalensis - Curcuma domestica - Cyanodon dactylon and 

Sesamum          indicum.  

Unit IV  

Traditional knowledge and utility of some medicinal plants in Tamilnadu –Solanum 

trilobatum -  

Cardiospermum halicacabum - Vitex negundo - Adathoda vasica - Azadirachta indica 

- Gloriosa  

Superba - Eclipta alba - Aristolochia indica - Phyllanthus fraternus .  

Unit V  

Plants in day today life – Ocimum sanctum - Centella asiatica - Solanum trilobatum - 

Cassia auriculata - Aloe vera. -Nutritive and medicinal value of some fruits – Guava – 

Sapota – Orange – Mango - Banana –Lemon - Pomegranate and vegetables.   

 

REFERENCES 

1. Ethnobiology – R.K.Sinha & Shweta Sinha – 2001. Surabhe Publications – 

Jaipur.  

2. Tribal medicine D.C. Pal & S.K. Jain 1998, Naya Prakash, 206, Bidhan 

Sarani, Calcutta  

3. Contribution to Indian ethnobotany – S.K. Jain 1995, 3
rd

 edition, Scientific 

publishers,  

P.B.No. 91, Jodhpur, India.  

4. A Manual of Ethnobotany – S.K.Jain, 1995, 2ndedition. 

 

 

 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6MBE3:2 Ethnomedicine 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    43   Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 



Total topics Local Regional National Global 

40 8 20 9 4 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

                             

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER- VI 

   Course Code: 20UMB6MBE3:3                                                                      Exam 

Hours: 3 

Instruction Hours: 5                                                                                         Internal 

Marks: 25 

Credits: 5                                                                                                          External 

Marks: 75 

 

                             MAJOR BASED ELECTIVE 3 - MEDICAL 

BIOCHEMISTRY 

 Objectives: 

 To learn disorder of carbohydrate, lipids disorders. 

 To learn about haematology. 

Course outcomes: 

 Developed  a very good understanding of disorders of carbohydrates & lipids 

 Gain knowledge of abnormalities in nitrogen metabolism 

 Have acquired knowledge in haematology 

 Facilitating about the composition of blood and its functions  

 Acquiring a knowledge on blood disorders  

  

      

U

ni

t I 

Disorders of carbohydrate metabolism – Diabetes mellitus - Glucose tolerance tests - 



sugar levels in blood - renal threshold for glucose - factors influencing blood glucose 

level - glycogen storage diseases – entosuria- galactosemia 

 Unit II 

Disorders of lipids- Plasma lipo protein – cholesterol - triglycerides and phospholipids 

in health and disease – hyperlipidemia - hyperlipoproteinemia,- Gaucher’s disease - 

Tay-Sach’s, ketone bodies - ß-lipoproteinemia 

Unit III 

Disorders of liver and kidney- Jaundice - fatty liver - normal and abnormal functions of 

liver - kidney - inulin and urea clearance 

Unit IV 

Abnormalities in nitrogen metabolism- Uremia - hyperurecemia,- porphyria - and 

factors affecting    nitrogen balance 

Unit V 

Blood –composition and functions, properties and functions of haemoglobin - Blood 

clotting- disturbances in blood clotting mechanisms- haemorrhagic disorders – 

haemophilia - purpura, thrombocytopenic purpura - disseminated intravascular 

coagulation - acquired prothrombin complex disorders- circulating anticoagulants. 
 

 

REFERENCES 
1. Fundamentals of biochemistry. A. C. Deb. 8

th
 edition. New central book agency 

(p)ltd. India 

2. Textbook of biochemistry with clinical correlations. Thomas M Deblin. 4
th

 

edition. A John Wiley and sons, Inc., publications., New York. 

3. Biochemistry. U. Sathyanarayana. 2
nd

 edition. Books and allied pvt ltd. 
4. Fundamental of Biochemistry for medical students. Ambika Shanmugam. 

Revised edition(2003). Published by the Author, 17. III Cross street, west CIT 

nagar, Chennai-35 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

VI 20UMB6MBE3:3 Medical Biochemistry 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific 

Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    43   Relationship:  High  

 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 



Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

41 0 0 0 41 

Green – Local; Pink – Regional; Blue – National; Brown - Global 
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Course 

 Code 
Title of the Course 
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s.
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it

 

E
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am
 

H
o

u
rs

 

C
IA
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ax

) 

E
S

E
 

(M
ax

) 

T
o

ta
l 

M
ar

k
s 

1 20PMB1CC1 Fundamentals of Biological Sciences 6 4 3 25 75 100 

1 20PMB1CC2 General Microbiology 6 4 3 25 75 100 

1 20PMB1CC3 Molecular Biology and Microbial Genetics 5 4 3 25 75 100 

1 20PMB1CC4 General Biochemistry 5 4 3 25 75 100 

1 20PMB1CP1 

Fundamentals of Biological Sciences, General 

Microbiology, Molecular Biology and Microbial 

Genetics & General Biochemistry Practical  

8 4 3 40 60 100 

Total 30 20    500 

2 20PMB2CC5 Microbial Physiology 6 5 3 25 75 100 

2 20PMB2CC6 Bioinformatics and Biostatistics 6 5 3 25 75 100 

2 20PMB2CP2 
Microbial Physiology & Bioinformatics  and 

Biostatistics Practical 
8 4 3 40 60 100 

2 

20PMB2EC1:1 

20PMB2EC1:2 

20PMB2EC1:3 

Plant and Animal physiology 

Environmental and Agricultural Microbiology 

Molecular Taxonomy and Phylogeny 

5 5 3 25 75 100 

2 

20PMB2EC2:1 

20PMB2EC2:2 

20PMB2EC2:3 

Inheritance Biology 

Principles of Ecology 

Microbial Biotechnology 

5 5 3 25 75 100 

Total 30 24    500 

3 20PMB3CC7 Medical Microbiology 6 5 3 25 75 100 

3 20PMB3CC8 Immunology 6 5 3 25 75 100 

3 20PMB3CP3 Medical Microbiology and Immunology Practical 8 4 3 40 60 100 

3 

20PMB3EC3:1 

20PMB3EC3:2 

20PMB3EC3:3 

Medical Laboratory Technology 

Food &Dairy Microbiology 

Marine Microbiology 

5 5 3 25 75 100 

3 

20PMB3EC4:1 

20PMB3EC4:2 

20PMB3EC4:3 

Quality control and IPR 

Biological Techniques 

Public Health and Hygiene 

5 5 3 25 75 100 

Total 30 24    500 

4 20PMB4CC9 Bioprocess Technology 5 5 3 25 75 100 

4 20PMB4CC10 Pharmaceutical Microbiology 5 5 3 25 75 100 

4 20PMB4CP4 
Bioprocess Technology and Pharmaceutical 

Microbiology Practical  
8 4 3 40 60 100 

4 

20PMB4EC5:1 

20PMB4EC5:2 

20PMB4EC5:3 

Genetic Engineering 

Food Processing Technology 

Microbial Nanotechnology 

5 4 3 25 75 100 

4 20PMB4PW Project Work 7 4    100 

Total 30 22    500 

Grand Total 120 90    2000 

  

 



 

 

List of Elective Courses 

 

Elective Course code Title of the Course 

Elective - 1 

20PMB2EC1:1 Plant and Animal Physiology 

20PMB2EC1:2 Environmental and Agricultural Microbiology 

20PMB2EC1:3 Molecular Taxonomy and Phylogeny 

Elective - 2 

20PMB2EC2:1 Inheritance Biology 

20PMB2EC2:2 Principles of Ecology 

20PMB2EC2:3 Microbial Biotechnology 

Elective - 3 

20PMB2EC3:1 Medical Laboratory Technology 

20PMB2EC3:2 Food &Dairy Microbiology 

20PMB2EC3:3 Marine Microbiology 

Elective - 4 

20PMB2EC4:1 Quality control and IPR 

20PMB2EC4:2 Biological Techniques 

20PMB2EC4:3 Public Health and Hygiene 

Elective - 5 

20PMB2EC5:1 Genetic Engineering 

20PMB2EC5:2 Food Processing Technology 

20PMB2EC5:3 Microbial Nanotechnology 

 

Note 

Project   : 100 

Dissertation  : 80 [2 reviewers – 20 + 20 = 40 marks, Report valuation = 40 

marks] 

Viva Voce  : 20 

 

 

Core papers  : 10 

Core practicals : 04 

Elective   : 05 

Project   : 01 

 

Particulars   Internal   External 

1.Theory   25 Marks   75 Marks  

2.Practical   40 Marks   60 Marks 

3. Separate passing minimum is prescribed for internal and external  

a. The passing minimum for CIA shall be 40% out of 25 marks (i.e. 10 marks)   
b. The passing minimum for University Examinations shall be 40% out of 75 marks 

(i.e. 30 marks)  
c. The passing minimum not less than 50% in the aggregate 

 

 

 

 

 

Question paper pattern for Theory Course 



 20 Questions compulsory - 20 x 01 = 20 Marks (4 from each unit) 

 5 Questions   - 05 x 05 = 25 Marks (either or type, one from each 

unit) 

 3 Questions from 5  - 03 x 10 = 30 Marks (One question from each unit) 

 Total         = 75 Marks 

 

 

Question paper pattern for Practical Course 

 1 Question compulsory - 15 x 01 = 15 Marks (Major Experiment) 

 2 Questions compulsory - 10 x 02 = 20 Marks (Minor Experiment) 

 5 Spotters  - 03 x 05 = 15 Marks (Related to that semester Theory & Practical 

courses) 

 Record Note  - 05 x 01 = 05 Marks (According to maintaining the record note) 

 Viva-voce  - 05 x 01 = 05 Marks (Oral questions) 

 Total   - 60 Marks 

 

 

 

CIA Components – Theory     CIA Components – Practical 

  

 Best 2 tests out of 3  - 15 Marks  Continuous Performance - 

20 Marks 

 Group Discussion / Seminar - 05 Marks  Model Practical   - 

10 Marks 

 Assignment   - 05 Marks  Record    - 

05 Marks 

 Total    - 25 Marks  Viva    - 

05 Marks 

       Total    - 

40 Marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

SEMESTER-I 

Course Code: 20PMB1CC1                                          Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

 

CORE COURSE 1–FUNDAMENTALS OF BIOLOGICAL SCIENCES 

Objectives: 

 To enable the students to understand the basic knowledge in Biological Sciences 

 To understand the structure, classification, lifecycle and economic importance of algae and 

fungi 
 To enlighten the students about the characteristics and classification of Plants, Vertebrates and 

Invertebrates 
Learning Outcomes: 

 Students will get a fundamental knowledge on Algae and Fungi 

 Imparting knowledge on economic importance and reproduction of plants 

 Understand the morphology and taxonomy of plants 

 Acquiring knowledge on characteristics and classifications of Invertebrates 

 Obtaining knowledge on vertebrates and pest control 

 
Unit I  

Algae and Fungi: Thallophytes: Algae-General characteristics- Economic importance- Types of life 

cycle- Outline of various classifications - Fungi: General characteristics -Classifications and 

Economic importance 

Unit II  

Plant reproduction: General characteristics- Economic importance - outline of reproduction methods 

in Bryophytes - Pteridophytes and Gymnosperms. 

Unit III  

Plants: Basics of plant cell – Monocot and dicot - Classification of plant diversity –Classes of plant 

kingdom- Morphology: Inflorescence types -Racemose, cymose, and Mixed –Special types – 

Cyathium - Hypanthodium- Verticillaster and Thyrsus.- Technical description of flower and floral 

diagram- Microsporangium and structure of Polygonum type embryo sac- Taxonomy - Systems of 

classification, (Artificial, Phylogenetic and Natural) - Outline of Bentham and Hooker’s classification. 

Unit IV  
Invertebrates: General characteristics and outline classification upto classes in Protozoa – Porifera - 

Coelenterata, - Platyhelminthes and Ashelminthes; Economic importance of invertebrates. 

Classification of Chordata – Characteristic features - protochordata class – Pisces and Amphibia up to 

orders – General characters - a brief study on Star fish. 

Unit V  
Vertebrates and pests control: Salient features of Reptilia, Aves and Mammalia- Economic 

importance of Vertebrates – Bioluminescence - Insect pests of rice, sugarcane, coconut, cotton, 

vegetables, fruits -  stored products (with an example of each) - Principles of insect control - physical, 

mechanical, chemical, biological -  integrated methods of pest control. 

 

Text Book(s): 

1. Ekambaranatha Iyar M and Ananthakrishnan TN. Manual of Zoology. Vol.I. part I and II, S. 

Visvanathan publication, Chennai.1994. 

2. Ayyar EK and Ananthakrishnan. A Manual of Zoology, Vol. II(Chordata).1992. 



3. Ekambaranatha Iyar M and Ananthakrishnan TN. Manual of Zoology Vol.II. S. Visvanathan 

publication, Chennai.1994. 

4. Ranganathan TN.Chordata Zoology, Rainbow printers, Palayamkottai.1996. 

5. Ekambaranatha Ayyar. Outlines of Zoology. Vols. I and II S. Viswanathan (Printers and 

Publishers) Pvt. Ltd., Chennai.1993. 

6. Jordan EL and Verma PS. Invertebrate Zoology, 12th Edition, S. Chand and Co.1995. 

7. Krishnan NT. Economic Entomology, J.J. Publications, Madurai. 1993. 

 

Reference Book(s): 
1. Mani MS. General Entomology, Oxford and IBH publishing Co., New Delhi.1982. 

2. Nayar K, Ananthankrishnan TN and David M. General and applied Entomology, Tata 

McGraw Hill Pub. Co., Ltd., New York. 1995. 

3. David BV. Pest Management and pesticides Indian Scenario, Namrutha Publications.1992. 

4. Kotpal RL. Invertebrata, Rastogi Publication, Meerut.2000. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20PMB1CC1 Fundamentals of Biological 

Sciences 

5 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  42    Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

Total topics Local Regional National Global 

46 0 0 0 46 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 



 

 

 

SEMESTER-I 

Course Code: 20PMB1CC2                                         Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

 

CORE COURSE 2 – GENERAL MICROBIOLOGY 

Objectives: 

 To enable the students to understand the basic knowledge in Microbiology 

 To impart the knowledge on microbial classification and taxonomy 

 To acquire the students about cultivation methods of microbes 
Learning Outcomes: 

 Receive a fundamental knowledge on morphology and functions of bacteria 

 Understand the microbial classification and taxonomy 

 Acquiring about the classification of fungi and viruses 

 Obtaining knowledge on characteristics and classification of algae and 

protozoa 

 Imparting ideas on cultivation methods of microbes 
Unit I  

Ultra structure and function: Bacteria: Morphological types - cell wall: cell walls of Gram negative, 

Gram positive, halophiles, L-forms and Archaebacteria - Cell wall synthesis, cell membrane, capsule 

type’s composition and function - Structure and function of flagella, fimbriae and pili, gas vesicles, 

chlorosomes, carboxysomes, magnetosomes and phycobilisomes - Reserve food materials  

polyhydroxybutyrate, polyphosphates, cyanophycin and sulphur inclusions - Nuclear material - 

bacterial chromosomes - bacterial plasmids. 

Unit II  

Microbial Classification:  Microbial Taxonomy - Definition and systematics - Nomenclature and 

identification - Haeckel’s three kingdom classification -  Whittaker’s five kingdom approach - Three 

domain classification - Taxon, species, strain, type culture - Major characteristics used in taxonomy – 

morphological, physiological, metabolic, serological and molecula -. Phylogenetic relationships – 

Cladogram, Dendrogram - Classification and salient features of bacteria according to Bergey’s 

Manual of Determinative Bacteriology (9th edition). 

Unit III  

Fungi and Viruses: Fungi: Classification of fungi based on Alexopoulos system. - 

characteristics of Fungi – Filamentous, non-filamentous and dimorphic fungi -Morphology, 

structure and life cycle of Aspergillus niger and Saccharomyces cerevisiae.Parasitism, 

mutualism - symbiosis with plants and animals - Industrial uses of yeast - moulds.- Viruses: 

ICTV system of classification - General properties - Morphology and ultra-structure of 

virus - capsid and their arrangements - types of envelopes and their composition - viral 

genome (RNA, DNA - Viroids,- Prions -structure and importance. 

Unit IV  

Algae and Protozoans : Classification of Algae based on Fritsch system – General 

characters of Bluegreen Algae (Cyanobacteria) - Macroalgae - Biological and Economic 

importance of algae -  Protozoa – structural characteristics - classification and reproduction. 

Unit V  

Cultivation methods of microbes:  Isolation of different types of bacteria - Fungi – 

Actinomycetes - Cyanobacteria – Protozoa - Physical and Chemical requirements for 



growth - Pure culture methods.  - Anaerobic culture techniques -    preservation methods of 

microbes - Type culture collections. -Physical - chemical methods of controlling 

microorganisms. 

 

 

Text Book(s): 

1. Alcamo E. Fundamentals of Microbiology. 6th Ed., Jones and Bartlett Publishers, 

New Delhi. 2001. 

2. Dubey RC and Maheswari DK. A Text Book of Microbiology. S Chand, NewDelhi. 

2010. 

3. Dube HC. Introduction to Fungi. Vikas publishing pvt. Ltd. New Delhi 2009. 

4. Johri RM, Snehlatha, Sandhya Shrama. A Textbook of Algae. Wisdom Press, New 

Delhi. 2010. 

5. Kanika Sharma. Textbook of Microbiology – Tools and Techniques. 1
st
 edition, Ane 

Books Pvt. Ltd., New Delhi. 2011. 

6. Pelczar TR, Chan ECS and Kreig NR .Microbiology. 5th Edition, Tata McGraw – 

Hill, New Delhi.2006. 

7. Salle AJ. Fundamental principles of Bacteriology.7th edition, Tata McGraw- Hill 

publishing company Ltd, New Delhi. 2001. 

 

Reference Book(s): 

1. Alexopoulos CJ, Mims CW and Blackwell M. Introductory Mycology. Fifth edition 

John Wiley and Sons. Chichester. 2000. 

2. Holt JS, Kreig NR, Sneath PHA and Williams ST. Bergey’s Manual of 

Determinative Bacteriology (9th Edition), Williams and Wilkins,Baltimore.1994. 

3. Madigan MT, Martinko JM, Dunlap PV and Clark DP. Brock Biology of 

Microorganisms. 12th Ed. Pearson/ Prentice Hall.2008. 

4. Prescott LM, Harley JP and Klein DA. Microbiology. 7th edition, McGraw Hill, 

Newyork. 2008 

5. Schlegel HG. General Microbiology, Cambridge University Press, UK. 2008. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20PMB1CC2 General Microbiology 5 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches () =  44    Relationship:   High 

 



Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

48 0 0  0 48 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-I 

Course Code: 20PMB1CC3                                         Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

 

CORE COURSE 3 – MOLECULAR BIOLOGY AND MICROBIAL GENETICS 

Objectives: 

 To impart the updated knowledge on molecular biology and microbial genetics  

 It endeavours to provide the required fundamental knowledge on eukaryotic 

and prokaryotic molecular mechanism 

 To understand the process of gene expression, gene transfer and 

recombination 
Learning Outcomes: 

 Acquiring the knowledge on  DNA replication and repair mechanism 

 Understanding the process of transcription and translation 

 Imparting the concepts on the regulation of gene expression 

 Attaining the knowledge on gene transfer and genetic recombination 

 Got a comprehensive idea about the types of mutation 



 

Unit I  

Genetic material, DNA replication and repair: Identification of genetic material (Griffith, Avery 

and Hershey and Chase experiments) - Organization of genetic material: Bacteria –  nucleus and 

nucleosomes, lamp brush and giant chromosomes.- Forms of DNA - DNA replication - Meselson – 

Stahl experiment - Molecular mechanisms of DNA Replication – bidirectional and rolling circle 

replication - Differences between prokaryotic and eukaryotic replication - Plasmids – types, structure 

and replication - Inhibitors of DNA replication - DNA repair – mechanism of excision repair, SOS 

repair and mismatch repair. 

Unit II  

Transcription and translation: Process of transcription – initiation, elongation,termination. - 

Synthesis of mRNA in prokaryotes and eukaryotes - RNA splicing - Synthesis of rRNA and tRNA -

RNA processing : capping and polyadenylation - Inhibitors of transcription - Genetic code - process 

of translation – initiation, elongation and termination - Signal sequences and protein transport, 

Inhibitors of translation. 

Unit III  

Regulation of gene expression : Organization of Genes in Prokaryotes and Eukaryotes - Introduction 

Operon concept, lac, trp, arabinose operons - promoters and repressors - Regulation of gene 

expression – Transcriptional control – promoters, terminators, attenuators and anti terminators; 

Induction and repression - Translational control – ribosome binding, codon usage - antisense RNA; 

post-transcriptional gene silencing , RNAi. 

Unit IV  

Gene transfer and genetic recombination mechanisms: Transformation – competence cells, 

regulation -  Transduction – general and specialized - Conjugation : Discovery, mechanism of F+ v/s 

F-, Hfr+v/s F-, F' v/s F - triparental mating, self transmissible and mobilizable plasmids, pili.  - 

Linkage and genetic maps genetic mapping of T4 phage - Cvalue paradox. - Hardy Weinberg 

Equilibrium. 

Unit V 

Mutation and transposable elements: Types and molecular basis of mutation– Agents of mutation - 

Importance of mutations in evolution of species - Discovery of insertion sequences, complex and 

compound transposons – T10, T5, and retroposon:  Nomenclature- Insertion sequences – Mechanism 

,Transposons of E. coli, Bacteriophage and Yeast - Importance of transposable elements in horizontal 

transfer of genes and evolution. 

 

 

Text Book(s): 

1. Friedberg EC, Walker GC, Siede W. DNA repair and mutagenesis. ASM press . 2005. 

2. James D Watson, Tania A Baker, Stephen P Bell and Alexander Gann. Molecular Biology of 

the Gene, 5th edition. 2008. 

3. Malacinski GM and Freifelder D. Essentials of Molecular Biology, 3 edition, John and 

Bartlett Publish. 1998. 

4. Maloy SR, Cronan Jr. JE, Freifelder D. Microbial genetics. Jones and Bartlett publishers. 

1994. 

5. Ajoy Paul. Text Book of Cell and Molecular Biology, Books and Allied (P)Ltd. Kolkata. 

2007. 

6. Gardner EJ, Simmons MJ, Snustad DP. Principles of Genetics. 8th edition John Wiley and 

sons. 2008. 

7. George M Malacinski. Freifelder’s Essentials of Molecular Biology. 4th edition. Narosa 

Publishing House. 2008. 

8. Stanly R Maloy, John E Cronan and David Freifelder Jr. Microbial Genetics. Narosa 

publishing house, New Delhi. 2nd edition. 2006. 

9. David Freifelder. Molecular Biology, Narosa publishing house, New Delhi.2nd edition. 2008. 

10. Channarayappa A. Cell Biology, Universities Press, (India) Pvt. Ltd, Hyderabad, India. 2010. 

11. Channarayappa A. Molecular Biology, Universities Press, (India) Pvt. Ltd, Hyderabad, India. 

2010 



 

Reference Book(s): 
1. Antony JF, Griffiths, Gilbert WM, Lewontin RC and Miller JH. Modern Genetic Analysis, 

Integrating Genes and Genomes, 2nd edition, WH. 2002. 

2. Blackburn GM, Gait MJ. Nucleic acids in chemistry and biology. Oxford University press. 

1996. 

3. Lewin B. Genes VII. Oxford University press. 2000. 

4. Singer M and Berg P. Genes and Genomes. University Science Books. 1991. 

5. Watson JD, Hopkins NH, Roberts JW, Steitz JA, Weiner AM. Molecular biology of 

the gene, 4th edition, Benjamin/Cummings publishing company. 1998 

 

Relationship Matrix for COs, POs and PSOs 

Semester Code Title of the Course Hours Credits 

I 20PMB1CC3 Molecular Biology and 

Microbial Genetics 

5 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   43   Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

49 0 0 0 49 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

SEMESTER-I 

Course Code: 20PMB1CC4                                         Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

 

 

CORE COURSE 4 – GENERAL BIOCHEMISTRY 

Objectives: 

 To provide basic understanding of Cell and its function 

 To learn about the chemical nature of biological macromolecules 

 To impart the knowledge on metabolism and mechanism of molecular recognition  

Learning Outcomes: 

 Providing the knowledge on structure and functions of the cell 

 Attaining the fundamental concepts of enzymes and its inhibition 

 Understanding the types and biosynthesis of macronolecules 

 Acquiring knowledge on bioenergetics 

 Obtaining the basic concepts of metabolism 
Unit I  

Cell and its function : Composition of living matter - Biochemistry of bacterial - animal and plant 

cell - Specialized components of microorganisms -  structure - function. 

Unit II 

Enzymes : Enzymes as biocatalysts - enzyme classification – specificity - active site - unit activity – 

isozymes - Enzyme kinetics: Michaelis – Menton equation for simple enzymes - Enzyme inhibition. 

Unit III  

Types of macromolecules and their biosynthesis : Structural features and chemistry of 

macromolecules - Nucleic acid – properties, biosynthesis of purines and pyrimidines - Structure of 

DNA and RNA - Proteins – classification – aminoacids - primary-secondary-tertiary – quaternary and 

three dimensional structure of proteins - Carbohydrates -mono, di, oligo and polysaccharides - Lipids 

and biomolecules: Fatty acids –properties,oxidation - biosynthesis of cholesterol. 

Unit IV  

Bioenergetics: Bioenergetics and strategy of metabolism - flow of energy through biosphere,strategy 

of energy production in the cell - Oxidation – reduction reactions -coupled reactions and group 

transfer - ATP production - structural features of biomembranes, transport - free energy and 

spontaneity of reaction - G, G°, G’ and equilibrium - Basic concepts of acids, base, pH and buffers. 

Unit V  

Metabolism – basic Concepts: Cell metabolism - catabolic principles and break down of 

carbohydrates – lipids - proteins and nucleic acids - vitamins and their role as coenzymes. 

 

Text Book(s): 

1. Donald Voet and Judith G. Voet. Biochemistry – Second Edition. John Willey and Sons, 

Inc.1995. 

2. Freifelder D. Molecular Biology, II Edition, Narosa Publishing House, New Delhi.1996. 

3. Christopher K Mathews and Van Holde KE. Biochemistry. 2ndedition. The 

Benjamin/Cummings publishing company, Inc.1996. 

4. Geofferey L and Zubay. Biochemsitry. Fourth Edition.Wm. C. Brown Publishers.1998. 

5. Reginald H Garret and Charles M Grishm. Biochemistry (Second Edition) Saundars College 

Publishing.1998. 



6. Thomas M Devlin. Textbook of Biochemistry with clinical correlations. 5
th
 edition. A John 

Wiley and sons, Inc., publication, Newyork.2002. 

7. Rafi MD. Textbook of Biochemistry for medical students, 2nd edition, Universities Press, 

(India) Pvt. Ltd, Hyderabad, India. 2014. 

 

Reference Book(s): 

1. David E Metzler and Carol M Metzler. Biochemistry -The chemical reactions of living cells- 

Vol1and2.2nd edition. Harcourt/Academic press, Newyork. 2001. 

2. Lehninger, Albert L, David L Nelson and Michael M Cox. Lehninger Principles of 

Biochemistry. New York: Worth Publishers. 2000. 

3. Jeremy M Berg, John L Tymoczko and Lubert stryer. Biochemistry.5
th
 edition.W.H.Freeman 

and company, Newyork.2002. 

4. Stryer L Berg JM and Tymoczko JL. Biochemistry. 5th edition. New York:W. H. Freeman. 

2002. 

5. Trudy McKee and James R McKee. Biochemistry-An Introduction.2
nd

 edition.WCB 

McGraw- Hill,U.S.A. 1999.  

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20PMB1CC4 General Biochemistry 5 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   42   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

 

Total topics Local Regional National Global 

42 0 0 0 42 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 



 

SEMESTER-I 

Course Code: 20PMB1CP1                                          Exam Hours: 3 

Instruction Hours: 8                 Internal Marks: 40 

Credits: 4          External Marks: 60 

 

CORE COURSE PRACTICAL 1 – FUNDAMENTALS OF BIOLOGICAL 

SCIENCES, GENERAL MICROBIOLOGY, MOLECULAR BIOLOGY 

AND GENERAL BIOCHEMISTRY (P)   

Objectives: 

 To learn about the fundamental sections of the plants 

 To isolate and identification of different microorganisms 

 To learn basic biochemistry techniques and study the qualitative/quantitative 

analyses of macromolecules 
Learning Outcomes: 

 Providing a practical exposure on fundamental studies on plants 

 Imparting the knowledge on microbiological techniques and methods  

 Understanding the process of molecular biology and microbial genetics 

 Obtaining the knowledge on biochemical analysis  

 Acquiring the knowledge on determining, analyzing and separation of samples 
 

Fundamentals of Biological Sciences 

1. Stem and root sections of a monocot and a dicot plant 

2. Demonstration of computer program- Vertebrate Dissection Guides: TheFrog. 

3. Analysis of photosynthesis. 

4. Determination of photosynthetic pigment 

5. Plant Tissue culture media preparation 

6. Preparation and surface sterilization of explant 

7. Callus induction 

8. Isolation of protoplast and culture 

9. Isolation of plant genomic DNA by modified CTAB method and visualization of DNA by 

agarose gel electrophoresis. 

 

General Microbiology 

1. Micrometry - counting and measurements 

2. Pure techniques - serial dilution - pour plate, spread plate, streak plate methods and stab 

culture techniques 

3. Bacterial Staining methods - simple, Gram’s, acid fast, flagella, capsule and spore. 

4. Fungal Staining methods - Lacto-phenol cotton blue 

5. Motility of bacteria 

6. Enumeration of bacteria/ yeast cell; viable count (plate count), total count (Haemocytometer) 

7. Isolation and purification of cyanobacteria, actinomycetes and fungi 

 

Molecular Biology and Microbial Genetics  

1. Isolation of antibiotic resistant microbes 

2. Isolation of mutants by spontaneous mutation – Gradient plate technique 

3. Isolation of auxotrophic and antibiotic resistant mutants by physical and 

chemical mutagens 

4. Competent cell preparation and Bacterial transformation 

5. Generalized transduction in E. coli. 

6. Isolation of microbial genomic DNA 

7. Isolation of plasmids from E.coli (mini preparation). 

8. Characterization of plasmid DNA by agarose gel electrophoresis. 



9. Restriction digestion and Ligation of DNA 

 

General Biochemistry 

1. Verification of Beer-Lambert’s law using coloured solution 

2. Preparation of standard graph for the following and estimating the concentration in a 

microbial sample i) glucose –anthrone method, ii) bovine serum albumin (Lowry’s method) 

and iii) Nucleic acid – DNA (diphenylamine method), RNA (Orcinol method). 

3. Separation of aminoacids by paper chromatography and identification of aminoacid. 

4. Separation of proteins by PAGE, SDS – PAGE – Demonstration. 

 

References: 
1. James G Cappuccino and Natalie Sherman. Microbiology. 10th edition, The Benjamin/Cummings 

pub.co. California. 1996. 

2. David R Brooke. Bergey’s Manual of systematic bacteriology (Vol 1), Eastern Halz, Springer 

publication, US. 2007.  

3. Gunasekaran P. Laboratory Manual in Microbiology, New Age InternationalPvt. Ltd. Publishers,  

New Delhi. 2008. 

4. Kanika Sharma. Manual of Microbiology – Tools and Techniques. 2nd Edition, Ane Books Pvt. Ltd., 

New Delhi. 2009. 

5. Keith Wilson and John Walker. Principles and Techniques of Practical Biochemistry. 4th edition. 

Cambridge University press, Britain. 1995. 

6. Nizhny Novgorod. Laboratory manual on Biochemistry: Publishing House of Nizhny Novgorod 

State medical academy. 2008. 

7. Rajan S and Selvi Christy R. Experiments in Microbiology. Anjana Books House, Chennai.2015. 

8. Shawn O' Farrell and Ryan T Ranallo. Experiments in Biochemistry: A Hands on Approach-A 

manual for the undergraduate laboratory, Thomson Learning, Inc., Australia. 2000. 

9. Wilson K and Walker J. Practical biochemistry, 5th edition, Cambridge University Press, London. 

2000. 

10. Mahatma Gandhi-Doerenkamp Centre (MGDC) for Alternatives to Use of Animals in Life 

Science Education. http://www.mgdcaua.org 

 

 

 Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20PMB1CP1 Core Course Practical 1 - 

Fundamentals of Biological Sciences, 

General Microbiology, Molecular 

Biology and Microbial Genetics & 

General Biochemistry (P) 

8 4 

Course 

Outcomes 

(COs) 

Programme Outcomes (POs)                    Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches () =   44   Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

http://www.mgdcaua.org/


Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

29 12 11 6 1 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2CC5                                         Exam Hours: 3 

Instruction Hours: 6                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 



CORE COURSE 5 – MICROBIAL PHYSIOLOGY 

Objectives: 

 To understand the growth, enzymology and physiological processes of microbes 

 To learn about the metabolic pathways of microbes  

 To enable the students to get knowledge about the spore structure and function 
Learning Outcomes: 

 Understanding the basic concepts of cell structure and function  

 Acquiring knowledge on bacterial growth, phases and measurement of growth 

curve  

 Got a comprehensive idea about the microbial pigments and process of 

photosynthesis  

 Understanding the metabolic pathways of microbes 

 Attaining knowledge on microbial sporulation and morphologenesis 
 

Unit I  

Cell structure and function: Bacterial cell wall - Biosynthesis of peptidoglycan - outer membrane, 

teichoic acid – Exopolysaccharides; cytoplasmic membrane, pili, fimbriae, S-layer -. Transport 

mechanisms – active, passive, facilitated diffusions – uni, sym, antiports - Electron carriers – artificial 

electron donors – inhibitors , uncouplers – energy bond – phosphorylation. 

Unit II  

Microbial growth: Bacterial growth - Phases of growth curve – measurement of growth – 

calculations of growth rate – generation time – synchronous growth – induction of synchronous 

growth, synchrony index – factors affecting growth – pH, temperature, substrate and osmotic 

condition - Survival at extreme environments – starvation – adaptative mechanisms in thermophilic, 

alkalophilic, osmophilic and psychrophilic. 

Unit III  

Microbial pigments and photosynthesis: Autotrophs - cyanobacteria - photosynthetic bacteria and 

green algae – heterotrophs – bacteria, fungi, myxotrophs - Brief account of photosynthetic and 

accessory pigments – chlorophyll – fluorescence, phosphorescence - bacteriochlorophyll – rhodopsin 

– carotenoids,– phycobiliproteins.  

. 

Unit IV  

Carbon assimilation: Carbohydrates – anabolism, autotrophy – oxygenic , anoxygenic 

photosynthesis – autotrophic generation of ATP - fixation of CO2 – Calvin cycle (C3) – C4 pathways. 

Respiratory metabolism : Embden Mayer Hoff pathway – Entner Doudroff pathway – glyoxalate 

pathway – Krebs cycle – oxidative and substrate level phosphorylation – reverse TCA cycle – 

gluconeogenesis – Fermentation of carbohydrates: homo and heterolactic fermentations.. 

Unit V  

Spore structure and function: Cell division – endospore, structure, properties, germination. 

Microbial sporulation and morphogenesis – Bacteria including cyanobacteria and actinobacteria, fungi 

and algae. 

 

 

 

 

 

 

 

 

 

Text Book(s): 

1. Lansing M. Prescott, John P. Harley and Donald A. Klein. Microbiology.5
th
 edition. McGraw-

Hill Company, New York. 2003. 



2. Moat AG, Foster JW and Spector MP. Microbial Physiology 4th edition. John Wiley and 

Sons, New York. 2002. 

3. Pelczar Jr MJ, Chan ECS and Kreig NR. Microbiology, 5th edition. Mc. Graw Hill. Inc, New 

York. 2013. 

4. Salle AJ. Fundamental principles of Bacteriology, 7th edition. Tata McGraw- Hill publishing 

company limited, New Delhi. 1996. 

 

Reference Book(s): 

1. Caldwell DR. Microbial Physiology and metabolism, Wm. C. Brown Publishers, USA 1995. 

2. White D. The physiology and biochemistry of Prokaryotes, Oxford University Press, Oxford, 

New York. 1995. 

3. Robert Poole K. Advances in Microbial Physiology, Volume 53, Elsevier Science and 

Technology. 2007. 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2CC5 Microbial Physiology 6 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  43    Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

53 1 1 1 53 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2CC6                                         Exam Hours: 3 

Instruction Hours: 6                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

CORE COURSE 6 – BIOINFORMATICS AND BIOSATISTICS  



Objectives: 

 To gain insight about computer based technology for the study of biological 

molecules. 

 To enable the students to get knowledge on molecular modeling and drug 

designing  

 To equip statistical skills to solve biological problems. 
Learning Outcomes: 

 Imparting knowledge on basics of computers and biological databases 

 Understanding the types and applications of genomics and proteomics 

 Acquiring knowledge on software, tools and interaction in molecular modeling 

 Got a comprehensive idea about the process of drug designing  
 Exposing the statistical concepts on analyzing  and executing the results  

 

Unit I  

Biological databases: Basics of computers –types, servers, operating systems – UNIX - Linux. - 

Biological databases - NCBI – EMBL -  DDBJ - Finding scientific articles - Pubmed – sequencing 

genomes – pairwise sequence comparison - BLAST - FASTA - Multiple sequence alignments, 

Phylogenetic alignment - Phylip. 

Unit II  

Genomics and proteomics : Genomics and proteomics- types and application-Protein Data Bank, 

Swiss- prot – PIR, SCOP, CATH - secondary structure prediction – Chou Fassman, GOR method -

predicting 3 D structure – protein modeling, abinitio - visualization tool RASMOL.  

Unit III  
Molecular Modelling: Macromolecular modeling- Software tools for modeling bio-molecule -. 

Molecular electrostatic potentials - charge analyses - Protein conformations - folding and mutation 

through modeling- design of ligands for known macro molecular target sites - Drug-receptor 

interaction - classical SAR/QSAR studies and their implications to the 3-D modeler, 2-D and 3-D 

database searching. 

Unit IV  

Drug Designing: Advanced Drug Design Methods - Structure activity relationship - 

Pharmacokinetics,  - Pharmacophoric pattern - ADMET Properties - Quantitative Structure Activity 

Relationship (QSAR)  

- Docking-Rigid and Flexible – Structure based drug design - Finding new drug targets to treat 

disease- strategies for target identification and lead design - New targets for anticancer drugs. 

Unit V  

Biostatistics : Collection and presentation of data – Descriptive statistics - Measures of Central 

tendency – Mean, Median and Mode – Measures of dispersion – range, mean deviation, variance and 

standard deviation.Chi-square test – Hypothesis test - Student’s t-test – Correlation and Regression – 

ANOVA. 

 

Text Book(s): 

1. Chavali LN. Bioinformatics and Bioprogramming in C, Universities Press, (India) Pvt. Ltd, 

Hyderabad, India. 2009. 

2. Ruchi Singh and Richa Sharma. Bioinformatics: Basics, algorithms and applications, 

Universities Press, (India) Pvt. Ltd, Hyderabad, India. 2010. 

3. MolecBryan Bergeron. Bioinformatics Computing First Indian Edition, Prentice Hall.2003. 

4. Cynthia Gibas and Per Jambeck Developing Bioinformatics Computer Skills: First Edition 

Shroff Publishers and Distributors Pvt. Ltd (O’Reilly), Mumbai.2001. 

5. Arora PN and Malhon PK Biostatistics Himalaya Publishing House, Mumbai (2008). 

6. Pranabkumar Banerjee Introduction to Biostatistics, S.chand and company Ltd., (2007). 

 

Reference Book(s): 

 



1. Ewens WJ, Gregory Grant. Statistical Methods in Bioinformatics: An Introduction (Statistics 

for Biology and Health), Springer. 2013. 

2. Rashidi HH and Buehler LK. Bioinformatics Basics: Applications in Biological Science and 

Medicine, Second Edition CRC Press, London. 2005. 

3. Des Higgins and Willie Taylor Bioinformatics: Sequence, structure and databanks, Oxford 

University Press (2002). 

4. Baxevanis AD and Ouellette BEF, Bioinformatics: A practical guide to the analysis of genes 

and proteins, First Edition Wiley Interscience – New York (2001) 

5. Stanton A and Clantz, Primer of Biostatistics. The McGraw Hill Inc., New York (2005). 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2CC6 Bioinformatics and Biostatistics 6 5 
Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   41   Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

52 0 0 15 37 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2CP2                                         Exam Hours: 3 

Instruction Hours: 8                 Internal Marks: 40 

Credits: 4          External Marks: 60 

 



CORE COURSE PRACTICAL 2 – MICROBIAL PHYSIOLOGY & 

BIOINFORMATICS AND BIOSTATISTICS PRACTICAL (P) 

Objectives: 

 To know the basics of microbial growth and nutrition  

 To understand the knowledge about metabolism including anabolism and 

catabolism 

 To familiarize with sequence analysis and molecular modeling tools 

 
Learning Outcomes: 

 Providing a practical exposure on fundamental studies on bacterial growth 

 Imparting the knowledge on factors influencing microbial growth  

 Understanding the principles fermentation test  

 Obtaining the knowledge on sequence retrieval  

 Acquiring the knowledge on visualization and structure prediction 
Microbial Physiology 

1. Bacterial growth curve – Turbidity method 

2. Effect of temperature, pH and salinity on bacterial growth 

3. Starch, casein, gelatin and lipid hydrolysis tests 

4. Biochemical tests: IMViC, TSI,  

5. Urease, Catalase Oxidase test 

6. Hydrogen sulphide test 

7. coagulase, nitrate reduction tests 

8. Carbohydrate fermentation test 

9. Morphological, Physiological and Biochemical tests for selected bacterial cultures. 

Bioinformatics and Biostatistics 

1. Retrieve sequence from NCBI 

2. Retrieve sequence from Genbank 

3. Gene sequence analysis fropm GenPept 

4. Sequence Analysis by Pairwise alignment  

5. Multiple Sequence Alignment 

6. Structural Databases - PDB, SCOP, CATH, Pfam 

7. Secondary structure prediction – GOR, SOPMA 

8. Binding site prediction – Prosite, Qsite finder 

9. Structure Visualization tools- Rasmol, Cn3D, Modeler 

10. Receptor-ligand interaction - Hex Software 

References: 

1. Atlas Ronald, M., Bartha, and Richard (1987). Microbial Ecology 2nd Edition. 

Benjamin/Cummings Publishing Company, California.  

2. Dubey, R.C. and Maheshwari, D.K. (2002) Practical Microbiology, 1st Edn. S. Chand & Co. 

Ltd., New Delhi.  

3. Rastogi S.C., Namita Mendiratta, Parag Rastogi. (2011) Bioinformatics – Concepts, Skills 

and Applications (Second Edition) CBS Publishers, New Delhi.  

4. Harshawardhan, P. (2005) Bioinformatics principles and application. Tata Mc Graw Hill 

Publishers. New Delhi.  

 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2CP2 Core Course Practical 2 – 

Microbial Physiology & 

8 4 



Bioinformatics and 

Biostatistics Practical (P) 

Course 

Outcomes 

(COs) 

Programme Outcomes (POs)                   Programme Specific Outcomes (PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  44    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

19 10 2 4 3 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2EC1:1                                        Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

 

ELECTIVE COURSE 1 – PLANT AND ANIMAL PHYSIOLOGY  

Objectives: 



 To facilitate the knowledge on photosynthesis and plant tissue culture  

 To acquire the knowledge about the structure and functions of the system 

 To understand about the functions of the body which adapts with internal and 

external environment  
Learning Outcomes: 

 Attaining the knowledge on photorespiration and metabolic pathways  

 Facilitates to understand about the plant tissue culture 

 Imparting on anatomy and physiology of circulatory and respiratory system 

 Acquiring the structure and functions of digestive system 

 Understanding the process of excretory system 
Unit I  

Photorespiration: Photosynthesis - Light harvesting complexes - mechanisms of electron transport - 

photoprotective mechanisms - CO2 fixation- C3 - C4 and CAM pathways-  photorespiration – Citric 

acid cycle - plant mitochondrial electron transport and ATP synthesis - Plant growth hormones. 

Unit II  

Plant Tissue Culture: Micropropagation - haploids and their application - somaclonal variations and 

application - Endosperm culture- protoplast isolation - culture and regeneration - methods of fusing 

protoplasts - somatic hybridization. 

Unit III  

Circulatory and Respiratory system : Circulation: Structure of Heart and blood vessels - cardiac 

cycles - cardiac factors controlling blood pressure – electrocardiogram - Functions of heart. 

Respiration: Anatomy, and physiology of respiration - pulmonary surfactant - exchange of gases 

between lung and blood and between blood and tissues - Role of lung in acid-base balance. 

Unit IV  

Digestive system: Digestive system: Anatomy of the digestive system, Salivary - Gastric and Biliary 

Secretions- composition and functions - Intestinal hormones - movements in Gastro intestinal tract - 

Secretion, digestion and absorption in the small intestine - Absorption in the large intestine - 

Digestion and absorption of carbohydrates, lipids and proteins. 

Unit V  

Excretory system: Excretory system: Structure and functions of kidney - Urine- composition and 

formation - Renal regulation of acid-base balance - Muscle: Kinds of muscle, structure - Mechanism -  

theories of muscle contraction. 

 

Text Book(s): 

1. Biochemistry 29th edition Robert Harper’s, McGraw Hill, 2012. 

2. Phundan Singh, 2013. Principles of Plant Biotechnology. Kalyani Publishers,India.  

3. Singh, 2014. Plant Biotechnology, 2nd Revised Edition, Kalyani Publishers, India. 

4. Human Physiology: Vol I & II C.C. Chatterjee, 2016. 
5. Functions of the Human body – Guyton A.C, 1974. 

6. Human Physiology-Systemic & applied-Sahalya, 2009. 

7. Human Nutrition and Dietetics – Swaminathan, Bangalore printing and Pulv. Co.Ltd, 1996. 

 

 

 

Reference Book(s): 

1. Biochemistry, 5th edition, Stryer W.H Freeman. Donald Voet, J.G. Voet, John 

2. Wiley, J O H N WI VP & Publisher Kaye Pace, 2005. 

3. Review of Medical Physiology – Ganong, Appleton and Lange, 2003 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2EC1:1 Plant and Animal Physiology 5 5 



Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  45    Relationship: Very High 

1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

45 2 2 2 45 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2EC1:2                                        Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

 

ELECTIVE COURSE 1 –ENVIRONMENTAL AND AGRICULTURAL MICROBIOLOGY 

 

Objectives: 

 To enable the students to get exposure on various aspects of environmental and 

agricultural microbiology 



 To understand the role of microbes in soil and agricultural environment 

 To impart the knowledge on soil, aquatic and air microorganisms  

Learning Outcomes: 

 Facilitates to understand about the air microbiology and biogeochemical 

cycles  

 Providing a knowledge on aquatic microbiology 

 Got a basic idea about recycling of liquid and solid wastes 

 Understanding the features of biofertilizers  

 Attaining the fundamental knowledge on plant diseases and its control 

 
Unit I  

Air microbiology and Biogeochemical cycles : Aerobiology- Significance of air microflora - 

Microbial air pollution- sources, biological indicators - effects on plants and human beings - 

Enumeration of bacteria from air :Air sampling devices - Outline of Airborne diseases (Bacterial, 

Fungal and Viral-- Air sanitation - Biogeochemical cycles -Nitrogen, Carbon, Phosphorous, Sulphur, 

Iron and their importance. 

Unit II  

Aquatic microbiology: Microbes in marine and fresh water environment – eutrophication – Water 

pollution – sources and nature of pollutants in water – sewage – treatment of liquid waste – primary, 

secondary and tertiary treatment – water borne diseases – Assessment of water quality – BOD and 

COD - Solid waste treatment – saccarification and pyrolysis. 

Unit III  

Recycling of Liquid and Solid wastes: Recycling of Liquid and Solid wastes - Composting-Biogas, - 

Mushroom - SCP production from waste - Biodegradation of complex polymers (Cellulose, 

Hemicellulose, Lignin, Chitin and Pectin),- Bioremediation (In-situ, Ex-situ, Intrinsic), 

Bioaugmentation and Biostimulation - Bioleaching (Copper and Uranium) -Xenobiotics degradation 

(Heavy metals -. A brief note on panchakavya. 

Unit IV  

Soil Microbiology: Microbial association with plants – Phyllosphere, Rhizosphere - Mycorrhizae, 

nitrogen fixing organism – symbiosis, asymbiosis, associate symbiosis – phosphate solubilizers – 

application of biofertilizers in agriculture - Biology of nitrogen fixation – genes and regulations in 

Rhizobium. 

Unit V  

Plant diseases and its control: Bacterial, viral and fungal plant pathogens - Morphological, 

physiological changes with reference to disease establishment in plants – plant protection – phenolics 

– phytoalexins and related compounds - Disadvantages of chemical pesticides - Microbial pesticides- 

types, mechanisms - advantages and limitations. 

 

 

 
 

Text Book(s): 

1. Chatterji AK. Introduction to Environmental Biotechnology. 2005 

2. Christon J Hurst, Manual of Environmental Microbiology.2nd edition. American Society for 

Microbiology, Washington. 2002. 

3. Clescri LS, Greenberg AE and Eaton AD. Standard Methods for Examination of Water and 

Waste Water, 20th Edition, American Public Health Association. 1998. 

4. Ec Eldowney S, Hardman DJ, Waite DJ, Waite S. Pollution: Ecology and Biotreatment – 

Longman Scientific Technical. 1993. 

5. Gareth M. Evans and Judith C Furlong. Environmental Biotechnology-Theory and 

Application, John Wiley and sons Ltd. 2003. 

6. Richard G Burus and Howard Slater. Experimental Microbial Ecology, Blackwell Scientific 

Publishers.1982. 

 



Reference Book(s): 

 

1. Atlas Ronald M, Bartha Richard. Microbial Ecology 2nd Edition Benjamin/Cummings 

Publishing Company, California. 1987. 

2. Baker WC and Herson DS. Bioremediation – McGraw Hill Inc., New York.1994. 

3. Dirk J. Elasas V, Trevors JT, Wellington EMH. Modern Soil Microbiology, Marcel Dekker 

INC, New York, Hong Kong. 1997. 

4. Duncan Mara and Nigel Horen. The Handbook of water and waste water Microbiology. 

Academic press-An imprint of Elsevier. 2003 

5. Gerhardt P, Murray RG, Wood WA and Kreig NR. Methods for General and Molecular 

Bacteriology, ASM Publications, Washington DC. 1994. 

6. Mitchel R. Environmental Microbiology. Wiley – John Wiley and Sons. NewYork. 1992. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2EC1:2 Environmental and 

Agricultural Microbiology 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() = 40     Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

49 2 2 2 49 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2EC1:3                                        Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

 

ELECTIVE COURSE 1 –MOLECULAR TAXONOMY AND PHYLOGENY 

 

Objectives: 

 To gain knowledge about microbial taxonomy and molecular phylogeny  

 To enable the students to get the knowledge on advanced fingerprinting 

techniques 

 To understand the process of sequence analysis  
Learning Outcomes: 

 Gaining knowledge on basic concepts of microbial taxonomy  

 Attaining the knowledge on biochemical and molecular techniques  

 Imparting knowledge on advanced fingerprinting techniques 

 Facilitates to understand the process of sequence analysis  

 Acquiring knowledge on molecular phylogeny 



 
Unit I  

Microbial Taxonomy: Introduction to microbial taxonomy – morphological - biochemical and 

molecular taxonomy - Basic concepts of numerical taxonomy - Positive and negative aspects of each 

taxonomical methods - Morphological phylogeny. 

UNIT II  

Biochemical and molecular taxonomy: Chemotaxonomy - fatty acid - protein finger printing - 

Isozyme typing - pigments and polyamines - Biochemical phylogeny - Molecular taxonomy - G +C 

content - DNA –DNA hybridization - Plasmid profile - RFLP, RAPD - STRR - LTRR - REP –PCR, 

rRNA based DNA finger printing methods 

Unit III  

16S rRNA based finger printing: Types of rRNA - 23s rRNA - 16S rRNA - 5S rRNA - Isolation of 

DNA - amplification of 16S rDNA using PCR technique - Sequencing of 23s rRNA, 16S rRNA - 5S 

rRNA - Importance of 16S rRNA in identification of prokaryotes - Methods of 16S rRNA / rDNA 

fingerprinting. 

UNIT IV  

Sequence analysis: Submission of rDNA sequences in GenBank – Bankit and Sequin guidelines-  

NCBI, EMBL and DDBJ – retrieving sequences - RNA structure prediction - Restriction enzyme 

patterns - Ribosomal Database Project - Designing primers and probes - Sequence comparison - 

alignment and data base searching – ClustalW - FASTA and BLAST - DNA barcoding. 

UNIT V  

Molecular phylogeny: Introduction to Molecular phylogeny – tree terminology, software programs 

for making phylogenetic trees – MEGA, Phylib, RAPDistance.- Cladogram - additive trees and 

ultrametric trees, rooted, unrooted trees and tree shapes. 

 
Text Book(s): 

1. Anna Tromontano. Introduction to Bioinformatics, CRC Press, Florida, USA. 2002. 

2. Brendan Wren and Nick Dorrell. Functional Microbial Genomics (Volume 33) (Methods in 

Microbiology), Academic Press, UK. 2002. 

3. Perry JJ, Staley JT and Lory S. Microbial Life. Sinauer Associates, Publishers, Sunderland, 

Massachusetts. 2002. 

4. Higgins. Bioinformatics: Sequence structure and data banks: A practical approach, Blackwell 

Publishers, UK. 2005. 

5. Sandy B Primrose and Richard M Twyman. Principles of Genome Analysis and Genomics, 

Blackwell Publishing, USA. 2005. 

 
Reference Book(s): 

1. Baxavanis and Oullette. Bioinformatics. A practical Guide to the Analysis of gene and 

proteins, 3rd edition. John Wiley and Sons, New York.2005. 

2. Primrose SB. Principles of Genome Analysis: A guide to mapping and sequencing DNA from 

different organisms, 2nd edition, Oxford England, Cambridge, Mass., USA: Blackwell 

Science. 1998. 

3. Roderic DM Page and Edward C Holmes. Molecular Evolution: A Phylogenetic Approach. 

Blackwell publishing, USA. 1998. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2EC1:3 Molecular Taxonomy and 

Phylogeny 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 



CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  36    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

Total topics Local Regional National Global 

48 0 0 1 47 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2EC2:1                                        Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

 

ELECTIVE COURSE 2 –INHERITANCE BIOLOGY 

 

Objectives: 

 To gain knowledge about basic Mendelian principles and gene mapping   

 To impart knowledge on human and  microbial genetics. 

 To enable the students to know about mutation and recombination in genetics 
Learning Outcomes: 

 Gaining knowledge on basic mendelian principles. 

 Attaining fundamental methods in gene mapping.  

 Imparting comprehensive knowledge on human genetics 

 Understanding the process of microbial genetics 

 Obtaining a good knowledge on mutation and recombination 
Unit I  

Mendelian Principles: Dominance – segregation - independent assortment- Extensions of Mendelian 

principles  - Codominance -  incomplete dominance - gene interactions – pleiotropy - genomic 

imprinting - penetrance and expressivity – phenocopy - linkage and crossing over - sex linkage - sex 



limited and sex influenced characters.  

Unit II   

Gene mapping methods : Concept of gene -  Allele, multiple alleles, pseudoallele,- 

complementation tests - Gene mapping methods : Linkage maps - tetrad analysis - mapping 

with molecular marker - mapping by using somatic cell hybrids - development of mapping 

population in plants.  

Unit III  

Human Genetics: Human genetics - Pedigree analysis - lod score for linkage testing , 

karyotypes, genetic disorders - Quantitative genetics -  Polygenic inheritance - heritability 

and its measurements - QTL mapping - Extra chromosomal inheritance: Inheritance of 

Mitochondrial and chloroplast genes - maternal inheritance.  

Unit IV  

Microbial genetics : Methods of genetic transfers – transformation – conjugation - 

transduction and sex-duction - mapping genes by interrupted mating - fine structure analysis 

of genes.  

Unit V 

Mutation and Recombination: Mutation : Types, causes and detection,mutant types – 

lethal, conditional, biochemical - loss of function - gain of function - germinal verses somatic 

mutants - insertional mutagenesis - Recombination : Homologous and non-homologous 

recombination including transposition. 

 
Text Book(s): 

1. Molecular Biology of the Cell, 5th Edition, Alberts, B., Johnson, A., Lewis, J.,Raff, 

M., Roberts, K., Walter, P. Garland Science, USA 2008. 

2. Molecular cell biology, 5th Edition. Lodish, H. Berk, A., Matsudaira, P., Kaiser,C. A., 

Krieger, M., Scott, M.P. Lawrence Z., Darnell, J. W. H. Freeman, USA 2003. 

3. Cell and Molecular Biology, 3rd Edition. Rastogi, S.C. New age International 

Publishers, India 2012. 
Reference Book(s): 

1. Stanely R. Maloy, Jhon E Cornan Jr, David Freifelder. 1994.Microbial genetics. 2nd 

Edition. Jones and Bartlett publisher. 

2. Uldis N. Streips and Ronalad E. Yasbin. 2002. Modern Microbial Genetics. 2nd 

Edition. Wiley-Blackwell. 

 

 
Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2EC2:1 Inheritance Biology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() = 43     Relationship: High 



1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

44 0 0 0 44 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
SEMESTER-II 

Course Code: 20PMB2EC2:2                                        Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

 

ELECTIVE COURSE 2 –PRINCIPLES OF ECOLOGY 

 

Objectives: 

 To learn about fundamental concepts in environment  

 To enable the students to get the knowledge on population and community 

ecology 

 To understand the process of ecosystem and applied ecology 
Learning Outcomes: 

 Gaining knowledge on basic concepts of the environment 

 Attaining the knowledge on population ecology 

 Understanding the types and mechanisms of community ecology 

 Facilitates to understand the process of sequence analysis  

 Acquiring knowledge on molecular phylogeny 



 

Unit I 
The Environment: Physical environment - biotic environment; biotic and abiotic interactions - 

Concept of habitat and niche - niche width and overlap - fundamental and realized niche - resource 

partitioning - character displacement. 

Unit II  

Population Ecology: Characteristics of a population - population growth curves - population 

regulation - life history strategies (r and K selection) - concept of metapopulation – demes and 

dispersal, interdemic extinctions - age structured populations. 

Unit III   

Community Ecology: Nature of communities - community structure and attributes - levels of species 

diversity and its measurement - edges and ecotones - Ecological Succession- Type - mechanisms - 

changes involved in succession - concept of climax. 

Unit IV   

Ecosystem Ecology: Ecosystem structure - ecosystem function - energy flow and mineral cycling 

(C,N,P) - primary production -  decomposition - structure and function of some Indian ecosystems - 

terrestrial (forest, grassland) - aquatic (fresh water, marine, eustarine).  

Unit V  

Applied Ecology: Environmental pollution - global environmental change – biodiversity - status, 

monitoring and documentation - major drivers of biodiversity change - biodiversity management 

approaches. 

 

Text Book(s): 

1. Fundamentals of Ecology, Agarwal S.K . APH Publishing 2008. 

2. Fundamentals of Ecology and Environment, Pranav Kumar and Usha Mina.  

Pathfinder Publication 2018. 

3. Introduction to Population Ecology, 2nd Edition. Larry L. Rockwood Wiley-

Blackwell Publication 2015 

 
Reference Book(s): 

1. Community Ecology Paperback, Gary G. Mittelbach Sinauer Associates, Oxford 

University Press. 2012 

2. Introduction to Systems Ecology (Applied Ecology and Environmental Management 

Book 4) Sven Erik Jorgensen Kindle Edition 2013 

 
Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2EC2:2 Principles of Ecology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   41   Relationship:  High 

 

 

https://www.wiley.com/en-in/search?pq=%7Crelevance%7Cauthor%3ALarry+L.+Rockwood
https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Gary+G.+Mittelbach&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=Sven+Erik+Jorgensen&text=Sven+Erik+Jorgensen&sort=relevancerank&search-alias=digital-text


Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

38 0 0 0 38 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-II 

Course Code: 20PMB2EC2:3                                        Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 2 –MICROBIAL BIOTECHNOLOGY 

 

Objectives: 

 To impart the potential applications of microbial and molecular biotechnology 

 To enable the students to understand the basic knowledge in medicine, 

agriculture and  

various other current industrial processes. 

 To acquire knowledge on animal biotechnology and IPR. 

Learning Outcomes: 

 Receive a fundamental knowledge on therapeutic agents and vaccines 

 Understand the microbial production of commercial products 

 Acquiring about the of PGPR, biofertilizers and biocontrol agents 

 Obtaining knowledge on Plant and algal biotechnology and bioremediation 

 Imparting ideas on Animal biotechnology and IPR 
 

Unit I  

Microbial production of therapeutic agents and vaccines: History – Microbial vs molecular 

biotechnology and Commercialization –concerns and consequences - Pharmaceuticals - interferons 



and growth hormones - enzymes: DNase I and alginate lyase - Monoclonal antibodies – HIV 

therapeutic agents - Subunit vaccines: Herpes simplex virus, Foot and mouth disease virus, TB, 

Peptide vaccines – genetic immunization – vector vaccines. 

Unit II  

Microbial production of commercial products: Microbial production of restriction endonucleases - 

PstI, Dye: Indigo - Antibiotics: Synthesis of Novel antibiotics - Biopolymers: Xanthan gum and PHA 

-Microbial production of alcohol, lactic acid, streptomycin, L- glutamic acid, lipase and riboflavin. 

Unit III  

Production of PGPR, biofertilizers and biocontrol agents: Plant growth promoting bacteria 

(PGPR) – genetic engineering of nitrogenase gene cluster, hydrogenase and Nodulation - Mass 

cultivation of microbial biofertilizers -  Cyanobacteria -  Sprirulina -  Azolla  -  other nitrogen fixers 

(Rhizobia, Azospirillum, Azotobacter and VAM) - Biocontrol of pathogen  - Siderophores -  

antibiotics - enzymes - Release of genetically engineered organisms - Ice nucleation and anti-freeze 

proteins - Microbial herbicides - Microbial insecticides (Pseudomonas and Bacillus thrungiensis): - 

genetic engineering of Bt strains – Bt cotton – viral insecticides – entomopathogenic fungi. 

Unit IV  

Plant and algal biotechnology and bioremediation: Ti plasmid derived vector systems - 

Development of insect, virus and herbicide resistant plants, stress and senescence tolerant plants - 

modification of flower nutritional content - -sweetening by genetic engineering -Plant as bioreactors - 

Production of food, colourant and fuel from microalgae. 

Unit V  

Animal biotechnology and IPR: Transgenic animals: methods of creating transgenic mice, cattle and 

sheep - Human gene therapy – in vivo and ex vivo gene therapy - Molecular diagnostics for genetic 

diseases - Biosafety and Bioethics - Intellectual Property Rights: Patents - copy right and neighboring 

rights, patents for invention - Drafting and filing a patent application - exploitation of patented 

invention - Indian patent laws. 

 
 
 
Text Book(s): 

1. Winnacker EL. From Genes to Clones – Introduction to Gene Technology. First Indian 

reprint, PANIAMA publishing Co-operation, New Delhi. 2003. 

2. Raledge C and Kristiansen B. Basic Biotechnology, 2nd edition, Cambridge University Press. 

2001. 

3. Balasubramanian D, Bryce CFA, Dharmalingam K, Green J, Jayaraman K. Concepts in 

Biotechnology University Press, India. 1996. 

4. Borowitzka MA and Borowitzka LJ. Microalgal Biotechnology, Cambridge University Press. 

1989. 

5. Glazer AN, Nikaido H. Microbial Biotechnology – Fundamentals of Applied Microbiology 

WH Freeman and Company, New York. 1994. 

6. Pnolella P. Introduction to Molecular Biology, WCB Mc Graw Hill, Boston Massacheutts. 

1998. 

7. Walsh G and Headon DR. Protein Biotechnology, John Wiley and Sons, New York. 1994. 

8. Gerbardt P, Murray RG, Wood WA, Kreig NR. Methods for General and Molecular 

Bacteriology – American Society for Microbiology Washington D.C. 1994. 

 

Reference Book(s): 

1. GIick BR and Pasternak JJ. Molecular Biotechnology – Principles and Applications of 

Recombinant DNA. ASM Press, Washington DC. 2003. 

2. Old RW and Primrose SB. Principles of Gene Manipulation - An Introduction to Genetic 

Engineering 5th Ed. Blackwell Scientific Publications, London. 1995. 

3. Brown TA. Gene cloning and DNA analysis introduction. 4th Ed. Blackwell Science Ltd., 

London. 2001. 



4. Watson JD, Gillman M, Iknowski J and Zollar M. Recombinant DNA. 2nd edition. Scientific 

American Books, WH freeman and Company, New York. 2001. 

5. Alan T Bull. Microbial Diversity and Bioprospecting. ASM press. Washington, D.C. 2004. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

II 20PMB2EC2:3 Microbial Biotechnology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes (POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() = 36   Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

Total topics Local Regional National Global 

49 3 1 28 18 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB3CC7                                 Exam Hours: 3 

Instruction Hours: 6                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

CORE COURSE 7 –MEDICAL MICROBIOLOGY 

 

Objectives: 

 To impart the updated knowledge on medical microbiology.  

 It endeavors to provide the required fundamental knowledge on bacteriology, 

and mycology 

 To understand the knowledge on virology and parasitology 

 
Learning Outcomes: 

 Acquiring the knowledge on Medical Microbiology 

 Understanding the process of Medical Bacteriology 

 Imparting the concepts Medical Mycology 

 Attaining the knowledge on Medical Virology  

 Got a comprehensive idea about Parasitology and emergence of antibiotic 

resistant pathogens 

UNIT I  

Introduction to Medical Microbiology: Significance of Microbiology in Medicine - Classification 

of medically important microbes - Normal microbial flora of the human body: normal flora of skin, 

eye, throat, gastrointestinal tract and urogenital tract - Infections- Sources, types – opportunistic, 

nosocomial and community acquired infections - Mode of transmission - carriers and their types – 

investigation of epidemic diseases. 

Unit II  

Medical Bacteriology: Morphological, cultural and biochemical characteristics of and 

epidemiology,mechanism of bacterial pathogenesis, lab diagnosis, prophylaxis and control of 



medically important diseases caused by: Staphylococcus aureus - Group A Streptococci - 

Corynebacterium diphtheria - Clostridium tetani,- Bacillus anthracis - Leptospira interrogans, 

Treponema pallidum - Mycobacterium tuberculosis - Escherichia coli – Vibriocholerae - Niesserriae, 

Haemophilus influenza - Helicobacter pylori - Pseudomonas and Salmonella - Brief note on 

Chlamydia - Rickettsia Mycoplasama, anaerobic bacterial infections - Atypical Mycobacterium - 

Zoonotic bacterial pathogens - Antibiotic susceptibility test: Kirby-Bauer disk diffusion method. 

Unit III  

Medical Mycology: Morphological and cultural characteristics of and epidemiology, mechanism of 

fungal pathogenesis, lab diagnosis and treatment of medically important diseases caused by: 

Superficial mycosis – Tinea versicolor. Cutaneous mycoses: Microsporum, Trichophyton, 

Epidermophyton- Subcutaneous mycoses: Sporotrichosis - Chromoblastomycosis, Zygomycosis. 

Systemic Mycoses – Histoplasma capsulatum, Blastomyces dermatitidis, Cryptococcus neoformans, 

Coccidioides immitis, Paracoccidioides brasiliensis. -- Opportunistic mycose - Candidiasis, 

Cryptococcosis and Aspergillosis - Antifungal susceptibility testing. 

Unit IV  

Medical Virology: General properties of and epidemiology, pathogenesis, lab diagnosis and 

treatment of medically important viral diseases caused by - Influenza viruses, Measles, Mumps - 

Rubella, Chicken Pox - Hepatitis A,B,C, Dand E, Poliomyelitis - HIV, Human Papilloma Virus, 

Rabies, Yellow fever - Dengue and Japanese Encephalitis viruses -  Brief note on oncogenic viruses. 

Unit V  

Medical Parasitology and emergence of antibiotic resistant pathogens: Morphology of, and 

pathogenesis, lab diagnosis and treatment of medically important protozoan diseases caused by: 

Entomoeba histolytica, Giardia lamblia, Trichmonas vaginalis - Plasmodium vivax, Leishmania 

donovani, Taenia solium, - Ascaris lumbricoides, Ancyclostoma duodenale and Wuchereria bancrofti. 

- Brief note on the emergence of MDR bacterial, fungal pathogens - extremely drug resistant (XDR) 

pathogens and superbugs. 

 

 

Text Book(s): 

1. Lenetle E, Balows HA, Hausler WJ and Shadomy J. Manual of Clinical Microbiology. 

Bethesda, American Society of Microbiology. 1985. 

2. Jawetz E, Melnic JC and Adelberg EA. Review of Medical Microbiology, Large Medical 

Publications, USA. 1998. 

3. Jawetz, Melnickand and Adelberg’s Medical Microbiology, 22nd edition McGraw Hill 

Medical Publication division. 2001. 

4. David Greenwood, Richard CB Slack and John Peutherer Medical Microbiology, 16th 

edition, Church Hill Living stone Publication. 2002. 

5. David Greenwood. Mike Barer, Richard Slack and Will Irving. Medical Microbiology. A 

Guide to Microbial Infections: Pathogenesis, immunity, Laboratory investigation and Control, 

18th edition, Churchill Livingstone. 2012. 

6. Ananthanarayanan R and Jeyaram Panicker CK. Medical Microbiology, Orient Publications, 

New Delhi.1990. 

7. Ananthanarayanan R and Jeyaram Panicker CK. Textbook of Medical Parasitology. 5th Ed. 

Jay Pee brothers Medical publisher, Pvt Ltd., New Delhi. 2004. 

8. Ananthanarayanan R and Jeyaram Panicker CK. Textbook of Microbiology. 9th Ed. 

Reference Book(s): 

1. Monica Cheesbrough. District Laboratory Practice in Tropical Country. Part 1 and 2. Low 

price Ed., Cambridge University Press. 2003. 

2. Chatterjee KD. Medical Parasitology, 7th edition. Chatterjee Medical publishers India. 2007. 

3. John P. Harley Microbiology Lab Manual, 7th edition McGraw Hill Medical Publication 

division. 2007. 

 

 

Relationship Matrix for COs, POs and PSOs 

 



Semester Code Title of the Course Hours Credits 

III 20PMB3CC7 Medical Microbiology 6 5 
Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   43  Relationship:   High 

1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

2. Total topics Local Regional National Global 

48 4 4 4 48 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB3CC8                                Exam Hours: 3 

Instruction Hours: 6                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

 

CORE COURSE 8 –IMMUNOLOGY 

 

Objectives: 

 To provide basic understanding of immunity, immune system, antigen, antigen - 

antibody reaction, 

 To impart the knowledge on hyper sensitivity reaction and lymphocyte activation. 

 To acquire the knowledge on immune deficiency disorders and transplantation  

 

Learning Outcomes: 

 Providing the knowledge on structure and functions of immune system  

 Attaining the fundamental concepts of Antigen –antibody reactions 

 Understanding T and B cell activation  

 Acquiring knowledge on MHC, Cytokines and Lymphokines  

 Obtaining the basic concepts on applications of immunotechnology  
Unit I 

Immune system: History of Immunology - Types of immunity- innate and acquired - Humoral and 

cell mediated immunity - Central and peripheral lymphoid organs- Thymus, bone marrow, spleen, 

lymph nodes - peripheral lymphoid tissues GALT – Cells of the immune system- lymphocytes, 

mononuclear phagocytes - dendritic cells, granulocytes. NK cells and mast cells, cytokines. 

Unit II  

T and B cell, Antigen –antibody reactions: T and B-cell receptors - Antigen recognition- processing 

and presentation to T cells - Interaction of T and B cells - Antigen and antibody – properties, types 

and functions - Antigen – antibody reactions - Precipitation, agglutination, complement fixation - 

Radio Immuno Assay - ELISA, Western blotting - immunofluorescence. 

Unit III  

T and B cell activation: B cell receptor complex - B cell maturation, antibody diversity, 

understanding self, non self discrimination - TH cell subpopulation - organization of T cell receptor 



and cell mediated effectors responses - Complement system: Basics of complement protein - different 

pathways of complement activation: classical and alternative. 

Unit IV  

MHC, Cytokines and Lymphokines: Structure of MHC molecules- Human Leucocyte Antigen- 

Functions of MHC - Cytokine and lymphokines structure and their receptors - Hypersensitivity 

reaction and their types - Auto immune disorders - transplantation - cancer immunology. 

Unit V  

Immunotechnology and its applications: Production of polyclonal, monoclonal antibodies and 

phagedisplay - techniques and applications - Immunization practices- active and passive 

immunization - Vaccines- killed and attenuated, recombinant vaccines - DNA and peptide vaccines - 

Applications ofimmunotechniques – Flow cytometry -, Immunoelectron microscopy - 

Immunohistochemistry  -Bioplex array 

 

 

Text Book(s): 

1. Sudha Gangal and Shubhangi Sontakke. Textbook of Basic and clinical Immunology, 

Universities Press, (India) Pvt. Ltd, Hyderabad, India. 2013. 

2. William E Paul. Fundamental Immunology. 7th revised edition, Raven press, New York. 

2012. 

3. Charlene Sand. A reference guide to immune disorder including hypersensitivity and auto 

immune disease, Webster’s digital service, ebook. 2013. 

4. Charles A Janeway, Paul Travers Jr. Mark Walport and Donald Capra J. Immunobiology – 

The immune system in health and disease. 4th edition, Current Biology Publications, 

London.1999. 

5. Goldsby RA, Kindt TK, Osborne BA and Kuby J. Immunology, 5th Edition, W.H. Freeman 

and Company, New York. 2007. 

6. Ivan Roitt, Jonathan Brostoff and David Male. Immunology, 8th edition, Elsevier science 

Ltd., New York. 2012. 

7. Kuby J. Immunology, 7th edition, W.H. Freeman and company, New York. 2008. 

8. Leslie Brent. A history of transplantation immunology, Academic press, London. 1996. 

9. Nicole M. Valanzuela and Elaine F Reed. Antibodies in transplantation: the effects of HLA 

and non-HLA antibody binding and mechanism of injury. In: Transplantation immunology: 

Methods and protocols. (Eds: Andrea A. Zachary, Mary S. Leffell), Humana Press, New 

York. 2013. 

 

 

Reference Book(s): 

1. Patricks S and Larkin MJ. Immunological and molecular aspects of bacterial virulence. John 

wiley and sons, England. 1995. 

2. Playfair JHL. Immunology at a glance, 6th edition, Blackwell Science, London. 1996. 

3. Samuel Baron .Medical Microbiology, 4th edition, University of Texas medical branch at 

Galveston, Texas.1996. 

4. Richard Hunt, Becker, Holger, Hlawatsch, Nadine, Julich, Sandra and Miethe Peter. 

Microbiology and Immunology Online. University of South Carolina. 2004. 

5. Tak W Mak and Mary Saunders. The immune response basic and clinical practices. Elsevier 

Academic press, New York. 2012. 

6. Tak W Mak and Mary Saunders. Primer to the Immune Response. 2
nd

 edition from Tak Mak, 

Mary Saunders, Bradley Jett. New York. 2014. 

7. Thomas J Kindt, Barbara A Osborne, and Richard A Golds. Immunology online, University 

of South Carolina. 2006. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 



III 20PMB3CC8 Immunology 6 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  42    Relationship: High 

1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

Total topics Local Regional National Global 

52 0 0 0 52 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB2CP3                                         Exam Hours: 3 

Instruction Hours: 8                 Internal Marks: 40 

Credits: 4          External Marks: 60 

 

CORE COURSE PRACTICAL 3 – MEDICAL MICROBIOLOGY AND 

IMMUNOLOGY (P) 
 

Objectives: 

 To know the basics of microbiological examinations of clinical specimens 

 To familiarize with immunoserology and haematological analysis 

 To obtain a fundamental knowledge on antibiogram 

 
Learning Outcomes: 

 Providing a practical exposure on fundamental studies on medical 

microbiology  

 Imparting the knowledge on collection and transport of clinical specimens  

 Obtaining the knowledge on identification of bacterial and parasites.  

 Acquiring the knowledge on examination of and fungus. 

 Understanding the principles of antigen- antibody reactions. 

 
Medical Microbiology 

1. Collection, coding and transport of clinical specimens for microbiological examinations 

2. Isolation and identification of upper respiratory tract bacterial pathogen – Streptococcus 

pyogenes 

3. Isolation and identification of Staphylococcus aureus from clinical specimen  

4. Isolation and identification of lower respiratory tract bacterial pathogen – Pseudomonas 

aeuroginosa 

5. Isolation and identification of gastrointestinal bacterial pathogens – Salmonella, Shigella and 

Vibrio 

6. Isolation and identification of urinary tract pathogens – E. coli and Klebsiella pnemoniae 

7. Isolation and identification of bacterial pathogen causing enteric fever – Salmonella typhi,  

S. paratyphi A and B 



8. Isolation and identification of clinically important yeast and molds – Candida albicans, 

Cryptococcus neoformans, Fusarium spp. and Aspergillus spp. 

9.  Antibiotic susceptibility test – Disc diffusion method (Kirby –Bauer) 

10. Determination of MIC of any one antibiotic against any one bacterial species. 

11. Examination of blood smears for Plasmodium spp. 

12. Examination of faeces for parasites, occult blood. 

13. Urine analysis- physical examination of urine, urine sugar determination by Benedict’s 

method, protein (albumin), Ketone bodies, Bile salt, Bile pigments.  

 

Immunology  

1. Collection of venous blood from human and separation, preservation and storage of 

serum/plasma 

2. Identification and enumeration of RBC, WBC and total cell count. 

3. Estimation of Haemoglobin content 

4. Determination of ESR and PCV 

5. Determination of blood glucose – FBG, PPG, GTT 

6. Agglutination reactions - blood grouping, coomb’s test, TPHA and WIDAL (slide and tube 

tests) 

7. Immunoelectrophoresis – Counter-current immuno electrophoresis, rocket immuno-

electrophoresis 

8. Précipitation reaction – Agar gel diffusion, single radial immuno-diffusion, Ouchterlony’s 

Double Immuno Diffusion technique. 

9. Serum electrophoresis 

10. Skin sensitivity test. 

11. Label assays: Enzyme Linked Immunosorbent Assay (ELISA) (Hands on), 

Immunoflouresence (IF) (Hands on), Immunoperoxidase (PAP) staining, 

Immunohistochemistry (IH) (Demonstration) 

12. Handling of Laboratory animals and raising antibodies. 

 

References: 

1. Monica Cheesbrough. District Laboratory Practice in Tropical Countries - Part I and II 2nd 

edition. Cambridge University Press, New Delhi. 2006. 

2. Rajan S. Manual for Medical Laboratory Technology. Anajanaa Book House, Chennai. 2012. 

3. Betty A Forbes, Daniel F Sahm and Alice S Weissfeld. Bailey and Scott’s Diagnostic 

Microbiology, Mosby Elsevier. 12th edition. 2007. 

4. Mackie and McCartney. Practical Medical Microbiology, South Asia Edition. 14
th
 edition. 

2006. 

5. Rajan S and Selvi Christy R. Experimental Procedures in Life Sciences. Anajanaa Book 

House, Chennai. 2011. 

6. Roitt IM. Essentials of Immunology. ELBS, Blackwell Scientific Publishers, London.1998. 

7. Kuby J. Immunology 2nd Ed. W.H. Freeman and Co. New York. 1994. 

8. Elgert CD. Immunology - Understanding of Immune System by Wiley - Liss, New York. 

1996. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3CP3 Core Course Practical 3- 
Medical Microbiology and 
Immunology (P) 

8 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           



CO2           

CO3           

CO4           

CO5           

Number of Matches() =  43    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

25 16 6 3 3 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB3EC3:1                                Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 3 – MEDICAL LABORATORY TECHNOLOGY 

 

Objectives: 

 To train the students to work as laboratory technicians and assists pathologist 

 To encourage and prepare the graduates to improve their standard in medical 

sectors.  

 To attain a good knowledge on clinical diagnosis 
Learning Outcomes: 

 Understanding the basic concepts of laboratory   

 Acquiring knowledge on Clinical pathology 

 Got a comprehensive idea about Hematology 

 Understanding Blood banking and Serology 

 Attaining knowledge on Clinical Microbiology and Biochemistry 
 

Unit I  

Laboratory: Professional conduct - code of behaviour - staff health - safety and immunization – 

Reception - Labeling and Disposal of specimen and culture - Laboratory hazards and safety - First aid 

- Quality control in laboratory works. 

Unit II 



Clinical pathology: Urine analysis - Physical, chemical and microscopic examination, specific 

gravity - Test for albumin, acetone, bile salt and pigments, phosphate, urobilinogen, occult blood and 

urine deposits - Stool and Sputum analysis - Physical, chemical and microscopic examination 

(protozoa, helminthes) - Examination of body fluids - CS, acidic and plural, hydatid fluids. 

Unit III 

Hematology: Anaemia – definition - types and investigation - Enumeration and investigation of 

RBCs - WBCs and Platelets - Blood coagulation and disorder - ESR determination. 

Unit IV  

Blood banking and Serology: Blood and Rh grouping - blood and plasma collection - screening and 

storage - safe transfusion of blood cross matching - Quality control, blood donation program - donor 

motivation and screening - Serology – WIDAL - RPR -  ELISA tests. 

Unit V 

Clinical Microbiology and Biochemistry: Isolation and identification of microbes from clinical 

specimens - typhoid and bacillary dysentery - Antibiotic sensitivity test - Estimation of sugar from 

blood and urine – GC - Estimation of Proteins - Cholesterol from blood. 

 

 

Text Book(s): 

1. Rafi MD. Textbook of Biochemistry for medical students, 2nd edition, Universities Press, 

(India) Pvt. Ltd, Hyderabad, India. 2014. 

2. Ramnik Sood. Medical lab technology (methods and interpretations-sets of 2vols), Jaypee 

brothers. 2009. Kanai L Mukherjee. Medical laboratory technology (Procedure manual for 

routine diagnostic tests-Vol: 1), McGraw Hill Education India Pvt. Ltd. 2010. 

3. Barbara H Estridge and Anna P Reynolds. Basic clinical laboratory techniques 5th edition, 

Cengage learning publisher. 2011 

 

 

Reference Book(s): 

1. Robert H Carman. Handbook of CMAI medical laboratory technology-3rd edition), Christian 

medical association of India. 2011. 

2. Ramnik Sood. Concise book of medical laboratory technology (methods and interpretations-

2nd edition). Jaypee brothers. 2014. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3EC3:1 Medical Laboratory 
Technology 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   46   Relationship:  Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 



 

 

Total topics Local Regional National Global 

40 3 3 3 40 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB3EC3:2                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 3 –FOOD AND DIARY MICROBIOLOGY 

 

Objectives: 

 To gain insight about microbial illness in foods 

 To enable the students to get knowledge on of microbial fermented foods. 

 To provide the comprehensive idea about food preservation methods  

 
Learning Outcomes: 

 Imparting knowledge on Food and microbes 

 Understanding the Food fermentation 

 Acquiring knowledge on Fermented food products 

 Got a comprehensive idea about the process of Food preservation 

 Exposing the   concepts on Food borne diseases and control 
Unit I  

Food and microbes: Types of microorganisms in food – Bacteria, molds, yeast and protozoa - Source 

of contamination- Factors influencing microbial growth in food. 

Unit II  

Food fermentation: Food fermentations: methods of fermentations and organisms used -Cheese, 

bread, wine, beer - Fermented vegetable - Food and enzymes from microorganisms - single cell 

protein and mushrooms - Prebiotics, Probiotics and symbiotic - Advantages of probiotics. 

Unit III  

Fermented food products: Contamination - spoilage - preservation of cereals and cereals products, - 

sugar and sugar products – vegetables - fruits, meat and meat products - Fish and other sea foods - egg 

and poultry - dairy and fermentative products (ice cream). 

Unit IV  

Food preservation method: Food preservations: principles- methods of preservations- Physical and 

chemical method - Canning: classification of can - structure of cans - canning of food items - Thermal 

process time - calculations for canned foods. 

Unit V  

Food borne diseases and control: Food borne diseases and food poisoning - General principles 

underlying food spoilage and contamination – Staphylococcus – Clostridium - Escherichia coli and 

Salmonella infections – Hepatitis - Amoebiosis and Mycotoxins - Spoilage in canned foods - Food 

sanitation and control measures – HACCP – GMP - GLP. 

 

Text Book(s): 



1. Adams MR, Moss MO and Peter McClure. Food Microbiology. The Royal Society of 

Chemistry, Cambridge. 2015. 

2. Adrian Eley. Microbial food poisoning. Springer Science and Business Media, e-book. 1996. 

3. Barrett DM, Somogyi L and Ramaswamy H. Processing fruits. CRC press, Boca raton, US. 

2004. 

4. Dogle MP. Food borne bacterial pathogens, Marcel Dekker, Inc New York- Basel. 1989. 

5. Frazier and Westhoff, DC. Food Microbiology. 5th edition, TATA McGraw Hill Publishing 

Company Ltd., New Delhi. 2003. 

6. Halasz A and Lasztity R. Use of yeast biomass in food production, CRC press, Boca raton, 

US. 2013. 

7. Hui YH, Goddick LM, Hansen AS, Josephsen J, Wai-Kit-Nip, Stanfield, PS and Doldra, F. 

Hand book of food and beverage fermentation technology, CRC press, Boca raton, US.2008. 

8. Reed G. Prescott’s and Dunn’s Industrial Microbiology. 4th edition. AVI publishing co Inc., 

West port. 2014. 

9. Subbulakshmi G and Shoba A Udipi. Food processing and preservation – New Age Publisher, 

Chennai. 2009. 

10. Swaminathan M. Advanced Text Book: Foods Nutrition, Bappco Publication, Jaipur. 2008. 

 

Reference Book(s): 

1. Jacobs MB, Gerstein MJ and Watter WG. Dictionary of Microbiology, Vanwostrant co.Inc, 

Princeceton, US. 1960. 

2. Kaferstein F. Ten golden rules for safe food preparation. Magazine of the World Health 

Organization, Geneva. 1988. 

3. Kiss I. Test in methods in food microbiology. Akademiai kiado, Budapest, Hungary. 1984. 

4. Sofos J. Advances in microbial food safety. Center for Meat Safety and Quality, The College 

of Agricultural Sciences, Colorado State University, USA. 2013. 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3EC3:2 Food and Dairy 
Microbiology 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    35  Relationship:  High  

1.  

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 



40 1 1 1 40 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB3EC3:3                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 3 –MARINE MICROBIOLOGY 
 

Objectives: 

 To facilitate the knowledge on microbial diversity, significance, dynamics of 

marine environment  

 To acquire the knowledge about the marine microbial products 

 To attain a basic idea about marine foods and extremophiles  

 
Learning Outcomes: 

 Attaining the knowledge on Marine Microbial Habitats and Diversity 

 Facilitates to understand about Cultivation of Marine microbes  

 Imparting Marine extremophiles and Bioremediation 

 Acquiring the idea about seafood  

 Understanding the products of marine microbial products 
 

Unit I - Introduction of Microbial Oceanography 
Introduction to Microbial Oceanography – marine ecosystem: benthic & littoral zone, saltpan, 

mangroves, sea grasses and estuarine microbes, microbial loop - marine microbial communities - 

phytoplankton, protozoa, bacteria, fungi, and virus -  Microbial endosymbionts – epiphytes - coral-

microbial association, sponge - microbial association.  
 

Unit II – Dynamics of Marine Microbes 
Dynamics of Marine Microbes - Carbon cycle: Phototrophic microbes, the oceanic carbonate system 

and global warming - Nitrogen cycle: Nitrogen fixers – Iron limitation – ocean fertilization - 

phosphorus cycle - Decomposition of organic matter - Bioleaching and biodeteroriation of natural and 

synthetic materials - Algal blooms. 
0] 

Unit III – Microbial Products 
Microbial products: Microbial interaction Microbes of Biotechnological importance - Primary  - 

secondary metabolites – enzymes -  antibiotics -  organic acid – toxins - biosurfactants and pigments. 
 

Unit IV – Microbes of extreme environments 
Microbes of extreme environments – mechanism of extremophiles – halophiles – halorhodopsin – 

deep sea microbes – microbes of hydrothermal vents - thermophilic, alkalophilic, asmophilic and 

barophilic, psychrophilic microorganisms – hyperthermophiles and halophiles – importance in 

biotechnology. 
 



Unit V – Seafood Microbiology 
Seafood microbiology - normal genera associated with fish, food spoilage, fish & human pathogens; 

zoonotics – Brief account on aquaculture pathogens - Vibriosis – shrimp diseases – WSSV – MBV  -  

Rapid diagnosis of contamination in sea foods – Protection of sea foods- Spoilage of Sea foods - 

aquaculture products. 

Text Book(s): 

1. Belkin S and Colwell RR. Ocean and health: Pathogens in the Marine Environment, Springer. 

2005. 

2. Bhakuni DS and Rawat DS. Bioactive marine natural products. Anamaya Publishers, New 

Delhi. 2005. 

3. Prescott LM, Harley JP. Klein Microbiology, WCB, Mc Grow Hill Publications.1999. 

4. Raina M. Maier, Ian L. Pepper, Charles, P. Gerba Environmental Microbiology,Academic 

press. 2006. 

5. Shimshon Belkin and Rita R Colwell Ocean and Health: Pathogens in the marine 

environment. Springer. 2005. 

6. Scheper T. Advances in Biochemical Engineering/Biotechnology-Marine Biotechnology I. 

Springer. 2005. 

7. Hunter-Cevera J, Karl D and Buckley M. Marine Microbial Diversity: the key to Earth’s 

habitability, American Academy of Microbiology. 2005. 

8. Jamesh W. Nybakker Marine Biology, Benjamin Cummings. 2001. 

9. Krichman DL. Microbial ecology of the oceans. Wiley – liss, New York. 2000. 

10. Meller CB and Wheeler PA. Biological Oceanography, Wiley-Blackwell Publishers. 2012. 

11. Mitchell R and Kirchman DL. Microbial Ecology of the Oceans, Wiley- Blackwell 

Publishers. 1982. 

 

Reference Book(s): 

1. Elay AR. Microbial food poisoning. Chapman and Hall, London. 1992. 

2. Ford TE. Aquatic microbiology. An ecological approach. Blackwell scientific publications, 

London. 1993. 

3. Munn C. Marine Microbiology: ecology and applications, Garland Science, Taylor and 

Francis group, NY. 2011. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3EC3:3 Marine Microbiology 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =    33  Relationship: Moderate  

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 



Total topics Local Regional National Global 

45 1 1 9 37 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

SEMESTER-III 

Course Code: 20PMB3EC4:1                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 4 – QUALITY CONTROL & IPR 

 

Objectives: 

 To enable the students to get exposure on intellectual property rights, copyrights, 

trademarks and geographical limitation  

 To understand the concepts of biotechnological inventions and their commercialization   

 To impart the knowledge on GMP and biosafety  

 

Learning Outcomes: 

 Facilitates to understand about bioethics   

 Providing a knowledge on biosafety assessment  

 Got a basic idea about  biosafety assessment  

 Understanding the features of quality control  

 Attaining the fundamental knowledge on IPR  

 
Unit I  

Bioethics: Legality - Morality and Ethics - the principles of bioethics – autonomy - human rights - 

beneficience, privacy - justice and equality. 

Unit II  

Biosafety: Concept and issues - rational vs subjective - perceptions of risk - benefits of Biosafety - 

Biosafety concern levels – Individual – institution – society – region - country – world-Lab associated 

Infections. 

Unit III  

Biosafety Assessment (BSA):  BSA of biotechnology - pharmaceutical products such as drugs - 

vaccines and biomolecules. 

Unit IV  

Quality Control: Quality control in food process technology- WHO Standards- Quality Control in 

Dairy product technology- Quality control in portable water. 

Unit V  

IPR: GATT and IPR - IPR in India - WTO Act - Convention on Biodiversity (CBD) - patent 

cooperation treaty (PCT) - forms of patents and patentability - process of patenting - Indian and 

international agencies involved in IPR and patenting - Global scenario of patents and India’s position 

- patenting of biological material - GLP and GMP. 

 

 

Text Book(s): 

1. Frederic H Erbisch and Karim M Maredia. Intellectual Property Rights in Agricultural 

Biotechnology, CABI publisher. 2004. 

2. John Bryant. Bioethics for scientist. John Wiley and son’s publisher. 2002. 

3. Sateesh MK. Bioethics and Biosafety, I. K. International Publishing House PVT. Ltd. 2010. 



4. Dubey RC. A TextBook of Biotechnology, S. Chand and Company Ltd. 2008. 

 

Reference Book(s): 

1. Mittal D P. Indian patents law. Taxmann Allied Services (p) Ltd. 1999. 

2. Christian lenk, Nils Hoppe and Roberto Andorno. Ethics and law of intellectual property: 

Current problems in politics, Science and technology, Ashgate publisher (p) ltd. 2007. 

3. Felix Thiele, Richard E Ashcroft. Bioethics in a small World springer. 2005. 

 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3EC4:1 Quality Control & IPR 5 5 
Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  44  Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

37 3 1 18 16 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

SEMESTER-III 

Course Code: 20PMB3EC4:2                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 4 – BIOLOGICAL TECHNIQUES 

 

Objectives: 

 To gain knowledge about basic principles of biological techniques 

 To enable the students to develop their research aptitude and career prospects 

 To impart knowledge on advanced molecular techniques 

 
Learning Outcomes: 

 Gaining knowledge on basic concepts of Microscopic techniques 

 Attaining the knowledge on Analytical Techniques 

 Imparting knowledge on Chromatographic Techniques: 

 Facilitates to understand the Electrophoresis  

 Acquiring knowledge on Molecular Techniques 

 

Unit I  

Microscopic techniques: Components of microscopes - Basic principles and methods of Bright field 

- 

Dark field - Phase contrast – Fluorescence - Polarization and confocal microscopes - Electron 

Microscopy – Principle, Techniques and applications of Transmission Electron microscope (TEM), 

Scanning Electron Microscope (SEM) - Atomic Force Microscope (AFM) -  Microtomy – Basic and 

Freezing microtome – specimen preparation. 

Unit II 

Analytical Techniques Spectroscopic methods: UV-Visible - Atomic Absorption 

Spectrophotometer - Atomic Emission Spectroscopy - Centrifugation – Principle, types and 

applications - Electroanalytical methods - Potentiometric, Conductimetric, Coulometric and 

Voltametric analyses – Biosensors - Principles of radioactivity - GM and LS counter. 

Unit III  

Chromatographic Techniques: Chromatography - Paper, Thin layer, Ion exchange, affinity and gel 

permeation - Principle, preparation of columns, adsorption and elution -  GC, GC-MS and HPLC  

Unit IV 

Electrophoresis and its Applications: Electrophoresis – Principle and applications of Agarose - 

Pulse field gel electrophoresis - counter current and rocket immuno electrophoresis - SDSPAGE and 

2D gel electrophoresis. 

Unit V  

Molecular Techniques: Isolation and quantification of nucleic acid – DNA, RNA and Plasmids. --

Amplification of DNA - Polymerase chain reaction and Real time and reverse transcriptase PCR - 

Gene cloning techniques – Restriction digestion and phosphatase treatment of cloning vectors - Gene 

transfer mechanisms – chemical and electroporation - Method of detection of clones –colony 

hybridization, Blue-White selection and immunochemical detection.  

 



Text Book(s): 

1. Alan G. Marshall and Francis R. Verdun. Fourier Transforms in NMR, Optical and Mass 

Spectroscopy, Elsevier. 1990. 

2. Cynthia Gibas and Per Jambek. Developing Bioinformatics computer skills, Shroff publishers 

and Distributors Pvt. Ltd., O’ reilly, Madurai. 2001. 

3. Demain AL and Davies JE. Manual of Industrial Microbiology and Biotechnology, ASM 

Press, US.1999. 

4. Howard A Strobel and William R Heineman. Chemical Instrumentation: A Systematic 

Approach, 3rd edition., Wiley Interscience, New Jersey. 1989. 

5. John G Webster. Bioinstrumentation. University of Wisconsin, John Wiley and Sons, Inc. 

US.2004. 

6. Sambrook J, Fritsch EF and Maniatis T. Molecular Cloning: A Laboratory Manual. Cold 

Spring Harbor Laboratory Press, NY, Vol. 1, 2, 3. 3rd edition. 2001. 

7. Surzeki S. Basic Techniques in Molecular Biology, Springer, US. 2000. 

8. Webster G. Bioinstrumentation. University of Wisconsin, John Willey and sons, US. 2004. 

9. Willett JE. Gas Chromatography, John Wiley and Sons, US .1991. 

10. Wittwer CT and Kusukawa N. Nucleic acid techniques. In: Tietz Textbook of Clinical 

Chemistry and Molecular Diagnostics, 4th edition (Eds, Burtis, C., Ashwood, E. and Bruns, D. 

) Elsevier, New York. 2005. 

11. Wittwer CT and Kusukawa N. Nucleic Acid Techniques, In: Fundamentals of Molecular 

Diagnostics, (Eds; Bruns DE, Ashwood ER, Burtis CA), Saunders WB, Philadelphia. 2007. 

 

Reference Book(s): 

1. Westermeier R. Electrophoresis in practice – VCH – Federal Republic of Germany. 1993. 

2. Wilson K and Walker. Practical Biochemistry Principles and Techniques, Cambridge 

University press, London. 1995. 

3. Misener S and Krawetz SA. Bioinformatics Methods and Protocols. Humana Press, Totowa, 

New Jersey. 2000. 

4. Rashidi HH and Buehler LK. Bioinformatics Basics: Applications in Biological Science and 

Medicine, CRC Press, London. 2002. 

5. Sambrook J and Russell DW. Molecular cloning – A Laboratory Manual (3rd edition, Vol1, 2, 

3) Cold spring Laboratory press, New York. 2001. 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3EC4:2 Biological Techniques 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  39    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 



 

 

 

Total topics Local Regional National Global 

39 3 3 3 39 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

SEMESTER-III 

Course Code: 20PMB3EC4:3                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

ELECTIVE COURSE 4 – PUBLIC HEALTH AND HYGIENE 

 

Objectives: 

 To enlighten the students about the general knowledge on their health and 

hygiene 

 To create general health awareness the hazardous impacts and remedy 

 To impart a basic idea about health care organizations 

 
Learning Outcomes: 

 Receive a fundamental knowledge on Public health and Hygiene 

 Understand the Environment and Health hazards 

 Acquiring about the Communicable diseases and their preventive and control 

measures 

 Obtaining knowledge on Non-Communicable diseases and their preventive 

measures 

  Imparting ideas on Health Education  

 

Unit I 
Scope of Public health and Hygiene: Public and health – classification of foods – Nutritional 

deficiency diseases- Vitamin deficiency diseases. 

Unit II 

Environment and Health hazards: Environmental degradation – Pollution : Air – Water - Land - 

Noise - associated health hazards. 

Unit III  

Communicable diseases and their preventive and control measures:  Measles- Malaria – Hepatitis 

– Cholera – Filariasis - HIV /AIDS. 

Unit IV 

Non-Communicable diseases and their preventive measures:  Genetic diseases – Cancer - Cardio 

vascular diseases - Chronic respiratory disease – respiratory disease- Diabetes –Hypertension- 

Epilepsy. 

Unit V 

Health Education in India: WHO Programmes – Government - Voluntary Organizations and their 

health services – Precautions - First Aid and awareness on epidemic -  sporadic diseases. 

Text Book(s) : 

1. Park and Park, 1995: Text Book of Preventive and Social Medicine – Banarsidas Bhanot 

Publ. Jodhpur – India. 

2. Dubey, R.C and Maheswari, D.K. 2007 : Text Book of Microbiology- S.Chand & Co. Publ. 

New Delhi – India. 

Reference Book(s)  : 

1. Verma, S. 1998 : Medical Zoology, Rastogi publ. – Meerut – India 

2. Singh, H.S. and Rastogi, P. 2009 : Parasitology, Rastogi Publ. India. 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3EC4:3 Public Health and Hygiene 5 5 



Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   34   Relationship:  Moderate 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total topics Local Regional National Global 

30 3 3 9 24 



 

 

SEMESTER-IV 

Course Code: 20PMB4CC9                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 

CORE COURSE 9 - BIOPROCESS TECHNOLOGY 

 

Objectives: 

 To enable the students to understand the basic knowledge in industrial 

production of microbial products 

 To impart the knowledge on microbial strain improvement  

 To acquire the students about quality of food and products 

 
Learning Outcomes: 

 Receive a fundamental knowledge on Industrially important microbes 

 Understand the Fermenter – types and function 

 Acquiring about the Fermentation process 

 Obtaining knowledge on Food microbiology  

 Imparting ideas on Legal protection and IPR 
 

Unit I 

Industrially important microbes and their improvement: Screening methods for industrial 

microbes – detection and assay of fermentation products– classification of fermentation types – strain 

selection and improvement - Mutation and recombinant DNA techniques for strain improvement.  -

Preservation of cultures after strain improvement. 

Unit II 

 Fermenter – types and function: Fermenters – Basic functions - design and components – asepsis 

and containment requirements – body construction and temperature control –aeration and agitation 

systems – sterilization of fermenter, air supply, and medium - aseptic inoculation methods – sampling 

methods, valve systems– a brief idea on monitoring and control devices - types of fermenters -  

Photobioreactors. 

Unit III  

Fermentation process: Growth of cultures in the fermenter - Importance of media in fermentation - 

media formulation and modification - Kinetics of growth in batch and continuous culture - specific 

growth rate - steady state in a  chemostat, fed-batch fermentation - yield of biomass, product, 

calculation for productivity - substrate utilization kinetics - Fermentation process: Inoculum 

development - Storage of cultures for repeated fermentations - scaling up of process from shake flask 

to industrial fermentation. 

Unit IV 

 Food microbiology: Microbiology of fermented milk – starter cultures, butter milk, cream, yoghurt, 

kafir, kumiss, acidophilus milk and cheese - Microbes as sources of food (Spirulina, Saccharomyces 

cerviceae, Rhizopus sp.) - Food intoxications: Staphylococcus aureus, Clostridium botulinum and 

mycotoxins - Food infections: Bacillus cereus, Vibrio parahaemolyticus, Escherichia coli, 

Salmonellosis, Shigellosis and Campylobacter jejuni  - spoilage of canned foods - Detection of 

spoilage and characterization - Food sanitation in food manufacture and in the retail trade - Food 

control agencies and their regulations. 

Unit V  

Legal protection and IPR: GATT and IPR, -forms of IPR - IPR in India – WTO – TRIPS- 

Convention on Biodiversity (CBD) - Patent Co-operation Treaty (PCT - forms of patents and 

patentability - process of patenting - Indian and international agencies involved in IPR and patenting - 

Global scenario of patents and India’s position - patenting of biological materials. 

 



Text Book(s): 

1. Adams MR and Moss MO. Food Microbiology. 1st edition. Reprinted, Published by New 

Age International (P) Limited. Publishers, New Delhi. 2005. 

2. Agarwal AK and Pradeep Parihar. Industrial Microbiology. Published by Student Edition, 

Behind Nasrani Cinema, Chopasani Road, Jodhpur. 2006. 

3. Banwart GJ. Basic Food Microbiology. 2nd edition, CBS Publishers and Distributors, New 

Delhi. 2004. 

4. Casida LE Jr. Industrial Microbiology, 5th edition, Wiley Eastern Ltd., New Delhi. 1993. 

5. Crueger W and Crueger A. Biotechnology: A Test Book of Industrial Microbiology, 2nd 

edition, Panima Publishing corporation, New Delhi. 2000. 

6. Frazier WC and Westhoff DC. Food Microbiology 4th edition, Tata McGraw – Hill 

Publishing Company Limited – New Delhi. 1997. 

7. Kalaichelvan PT and Arul Pandi. Bioprocess Technology, MJP Publishers, Chennai .2007. 

8. Patel AH. Industrial Microbiology. Published by Macmillan India Ltd., New Delhi. 2005. 

 

Reference Book(s): 
1. Peppler HJ and Perlman D. Microbial Technology – Fermentation Technology. 2nd edition, 

Published by Academic Press (An imprint of Elsevier). Volume I and II. 2004. 

2. Sivakumar PK, Joe MM and Sukesh K. An introduction to Industrial Microbiology. First 

edition, S. Chand and Company Ltd, New Delhi. 2010. 

3. Stanbury PF, Whitaker A and Hall SJ. Principles of Fermentation Technology, 2nd edition, 

Aditya Book (p) Ltd., New Delhi. 1999. 

4. Willey JM, Sherwood LM, and Woolverton CJ. Prescott’s Microbiology. 9
th
 edition. McGraw 

Hill Higher Education. 2013. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20PMB4CC9 Bioprocess Technology 5 5 
Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   40   Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

49 0 0 0 49 

Green – Local; Pink- Regional; Blue – National; Brown - Global 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-IV 

Course Code: 20PMB4CC10                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 5          External Marks: 75 

 



CORE COURSE 10 - PHARMACEUTICAL MICROBOLOGY 

Objectives: 

 To impart the updated knowledge on pharmaceutical microbiology   

 It endeavors to provide the required fundamental knowledge on secondary 

metabolites in pharmaceutical industry 
 To understand the process of pharma products 

Learning Outcomes: 

 Acquiring the knowledge on chemotherapeutic agents 

 Understanding the process of Sterilization and disinfection 

 Imparting the concepts on Spoilage and Preservation of Pharma Products 

 Attaining the knowledge on Drug Discovery and Development 

 Got a comprehensive idea about the Regulatory aspects in pharmaceuticals 

 

 Unit I  

Introduction to chemotherapeutic agents:  History and development of chemotherapeutic agent - 

Properties of antimicrobial  agents -  Types  of  chemotherapeutic  agents  – Synthetic,  Semisynthetic,  

Natural -  Antibiotics -  Types  of antibiotics  with  their  mode  of  action -  antibacterial,  antifungal, 

antiviral, antiprotozoal. 

Unit II 

Sterilization and disinfection: Study  of  principle,  procedure,  merits,  demerits  and  applications 

of Physical, chemical and mechanical method of sterilization - Evaluation  of  the  efficiency  of  

sterilization  methods -  Equipments employed  in  large  scale  sterilization - Sterility indicators - 

Classification and mode of action of disinfectants -  Factors influencing disinfection, antiseptics and 

their evaluation -  Evaluation of bactericidal & Bacteriostatic -   Sterility  testing  of  products  (solids,  

liquids,  ophthalmic  and  other  sterile  products) -  according to IP, BP and USP. 

Unit III  

Contamination,  Spoilage and Preservation of Pharma Products: Types of spoilage - factors 

affecting the microbial spoilage of pharmaceutical products - sources and types of microbial 

contaminants - assessment of microbial contamination - spoilage. - Preservation of pharmaceutical 

products using antimicrobial agents - methods of Preservative evaluation -  testing.  

Unit IV  

Drug Discovery and Development: Microbial, Recombinant,   Biochemical   and   Molecular   level   

screening systems  and  their  construction -  design  strategies - Conventional Process; 

Bio‐prospecting -  Search   of   database/data   mining   for   Drug   designing - Preclinical  and  

Clinical  trials - Estimation  of  toxicity -  LD50  and  ED50 - Rational Drug Design –Principle 

(Structure activity relationship ‐SAR) and Tools (applications of High through Put Screenin - 

Combinatorial synthesis, Pharmaco‐genomics). 

 

 

Unit V   

Regulatory aspects in pharmaceuticals:  Introduction   to   pharmacopoeia -  FDA   regulation   and   

IP -  BP -   USP - Reimbursement  of  drugs  and  biological -  legislative  perspectives -  GMP  in 

pharmaceuticals - Quality control through WHO – ICH process. 

 

 

Text Book(s): 

1.S. P. Vyas & V. K. Dixit. Pharmaceutical Biotechnology. (2003) CBS Publishers & Distributors, 

New Delhi.  

2.Geoffrey Hanlon and Norman Hodges. Essential Microbiology for pharmacy and pharmaceutical 

science. (2013).Wiley Blackwell.  

3.Krogsgaard L, Lilijefors T. and Madsen, U. Textbook of Drug Design and Discovery, (2004). 

Taylor and Francis, London.  

4. Bhatia R and Ichhpujani RL. Quality Assurance in Microbiology. (1995). CBS Publishers, New 

Delhi.  



 

Reference Book(s): 

 

1.Hugo, WB and Russell, AD. Pharmaceutical Microbiology, (2003). Blackwell Science, Oxford, UK. 

2.Gregory Gregoriadis. Drug Carriers in biology & Medicine. (2001). Academic Press New York.  

3.Davis, B. D., Dulbecco, R, Eisen, H. N., Ginsberg, R. S. Microbiology. (1990). Harper and Row 

Publishers, Singapore. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20PMB4CC10 Pharmaceutical 
Microbiology 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  45    Relationship: Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

44 1 1 1 44 

 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

SEMESTER-IV 

Course Code: 20PMB4CP4                                          Exam Hours: 3 

Instruction Hours: 8                 Internal Marks: 40 

Credits: 4          External Marks: 60 

 

 

CORE COURSE PRACTICAL 4 – BIOPROCESS TECHNOLOGY AND 

PHARMACEUTICAL MICROBIOLOGY (P)   



Objectives: 

 To learn about the fundamentals of bioprocess technology  

 To isolate and identification of industrial important microbes.  

 To learn basics of pharmaceutical microbiology  
Learning Outcomes: 

 Providing a practical exposure on screening of  industrially important 

metabolite producing microbes 

 Imparting the knowledge on microbiological techniques and methods on 

antibiotic production  

 Understanding the process of  fermentative  production of enzymes  

 Obtaining the knowledge on microbial   examination of pharmaceutical 

products and disinfectant evaluation  

 Acquiring the knowledge on  environmental area monitoring  
 

Bioprocess Technology  

1. Isolation of industrially important microorganisms- antibiotic, enzyme producer 

2. Isolation and enumeration of lactic acid bacteria from dairy products. 

3. Production, quantification, extraction and characterization of the following: Alcohol – 

Wine 

4. Organic acid – Citric acid – Solid state and submerged fermentation. 

5. Extra cellular enzymes – Protease, amylase by submerged fermentation and Cellulase 

by solid state fermentation. 

6. Immobilization of yeast cell by alginate beads 

7. Isolation & identification microbes from spoiled canned food. 

8. Production of fermented food - yogurt, butter milk,  cheese, Kefir, Kumis 

9. Production of SCP- Spirulina 

 

Pharmaceutical microbiology 

1. Microbial Examination of Non-Sterile Products 

2. Sterility testing of pharmaceuticals. 

3. Determination of D value, Z value for heat sterilization in pharmaceuticals. 

4. Antimicrobial Effectiveness Testing 

5. Evaluation of disinfectants. 

6. Microbiological assay of antibiotics by cup plate method. 

7. Bacterial Endotoxin test.          
8. Antibiotic Potency Testing   

9. Bioburden Estimation for Medical Devices  

10. Environmental Monitoring- storage, production and packaging area. 

11. Prediction of binding site of macromolecules using Prosite software. 

 

 

 

 

References: 

1. E Mans, E.M.T. and C.F.A. Bryce, Taylor and Francis, UK. 2002. Fermentation 

technology and Biotechnology. 

2. Ghose, T.K and P.Ghose. 2003. Biotechnology in India. Springer Publishers, India. 

3. Glazer, A.N and H. Nikaido. 1995. Microbial Biotechnology. W.H. Freeman and Co., 

New York. 

4. Stanbury, P.F., A. Whitaker ans S.J. Hall. 1995. Principles of fermentation 

Technology, Pergamon, UK. 

5. Wolf. Cruzer and Annalise Cruzer. 2000. Biotechnology Text Book of Industrial 

Microbiology. Panima Publishing House, New Delhi. 

6. Patel, A.H. 2001. Industrial Microbiology, Mac-Millan India Ltd.  



7. N.K.Jain: Pharmaceutical Microbiology, Vallabh Prakashan, Delhi. 

8. G. Shyam Prasad, K. SriSailam. Pharmaceutical Microbiology: A Laboratory 

Manual. PharmaMed Press / BSP Books. 2019. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

III 20PMB3CP3 Core Course Practical 4 – 
BioprocessTechnology and 
Pharmaceutical 
Microbiology(P)  

8 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  43    Relationship: High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

Total topics Local Regional National Global 

20 8 3 5 4 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

SEMESTER-IV 

Course Code: 20PMB4E5:1                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

ELECTIVE COURSE 5 – GENETIC ENGINEERING 

Objectives: 

 To provide basic understanding of genetic engineering  

 To learn about the advanced tools, techniques and methods employed in genetic 

engineering 



 To impart the knowledge on gene cloning and expression as well as in protein 

engineering strategies 

Learning Outcomes: 

 Providing the knowledge on gene cloning strategies  

 Attaining the fundamental concepts of Tools and methods in gene cloning 

 Understanding Gene cloning vectors for prokaryotes and eukaryotes 

 Acquiring knowledge on Techniques in genetic engineering  

 Obtaining the basic concepts of Protein engineering and techniques 
 

Unit I 

Introduction to gene cloning strategies: Gene cloning: Steps - Isolation and purification of nucleic 

acids (genomic DNA, RNA and Plasmids) – Methods of handling and quantification of DNA and 

RNA  Analyses of DNA/ RNA and proteins- Agarose Gel and SDS – PAGE - types of blotting – 

Southern , Northern, Western Blotting - Chromosome walking. 

Unit II  

Tools and methods in gene cloning: Restriction endonucleases – nomenclature, classification and 

characteristics -DNA methylases – DNA polymerases - Ligases – Adapters, Linkers and 

Homopolymer tailing – Gene transfer techniques: electroporation, microinjection, protoplast fusion 

and microparticle bombardment – Screening for recombinants: Direct: Insertional inactivation, plaque 

phenotype and indirect methods: Immunochemical detection - nucleic acid hybridization - Dot and 

Colony Blotting - Methods of DNA cloning - Construction and applications of Genomic DNA - 

cDNA libraries. 

Unit III 

Gene cloning vectors for prokaryotes and eukaryotes: Cloning Vectors – properties - types of 

vectors – plasmids, host range and incompatibility – plasmids vectors for cloning in E. coli (pBR322 

and  derivatives, pUC vectors and pGEM3Z) – Vectors constructed based on bacteriophages (M13 

and Lambda), cosmids, phasmids, phagemids and BACs - Eukaryotic vectors - Yeast vectors – animal 

and plant vectors – expression vectors: E. coli lac and T7 phage promoter based vectors - shuttle 

vectors - Expression of foreign genes in bacteria, animal, plant, algae and fungi – merits and demerits. 

Unit IV  

Techniques in genetic engineering: Characterization of cloned DNA: Restriction mapping - 

restriction fragment length polymorphism (RFLP) - Polymerase chain reaction (PCR) – Principles, 

types and their applications - DNA sequencing: Primer walking, Chemical method - Maxam and 

Gilbert method - Sanger’s method: traditional (dideoxy) and automated sequencing methods - 

Pyrosequencing – DNA chips and microarray. 

Unit V  

Protein engineering and techniques: Site directed mutagenesis – methods - Design and construction 

of novel proteins and enzymes - Basic concepts in enzyme engineering - engineering for kinetic 

properties of enzymes - protein folding, protein sequencing, protein crystallization - Data analysis -    

spectrometry based methods for protein identification MALDI-TOF ,2D gel electrophoresis – 

Applications of protein engineering, Examples of engineered proteins. 

 

 

Text Book(s): 

 

1. Old RW and Primrose SB. Principles of gene manipulations – An introduction to genetic 

engineering, 5 ed. University of California Press, 1995. 

2. Winnacker EL. From Genes to Clones. – Introduction to gene technology. Wiley-Blackwell. 

1987. 

3. Nicholl DST. An introduction to genetic engineering. Cambridge University Press.1994. 

4. Brown TA. Gene Cloning. London; New York: Chapman and Hall.1995. 

5. Pinler A. Genetic engineering of microorganisms. Protein Structure, Stability and Folding by 

Kenneth P. Murphy. Published by Humana Press Inc. 2001. 



6. Jeffrey L, Cleland and Charles S Craik. Protein Engineering Principles and Practice Published 

by Wiley-Liss Inc. 1996. 

7. Paul R Carey. Protein Engineering and Design, Published by AcademicPress Inc. 1996. 

8. Glick BR. Molecular Biotechnology – Principles and applications ofrecombinant DNA. 3rd 

edition, ASM Press, Washington, DC. 2003. 

 

Reference Book(s): 

 

1. Old RW and Primrose SB. Principles of Gene Manipulation - AnIntroduction to Genetic 

Engineering. 5th edition. Blackwell Scientific Publications, London. 2003. 

2. Winnacker EL. From Genes to Clones – Introduction to Gene Cloning, 1stedition. Indian 

reprint, Panima publishing Corporation, New Delhi. 2003. 

3. Nicholl D. An introduction to genetic engineering. 3rd Cambridge UniversityPress, 

Cambridge. 2008. 

4. Brown TA. Gene Cloning and DNA analysis introduction. 4th Ed. Blackwell Science Ltd., 

London. 2001. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20PMB4EC5:1 Genetic Engineering 5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  45    Relationship: Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

48 2 2 2 48 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-IV 

Course Code: 20PMB4E5:2                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

 

                    ELECTIVE COURSE 5 – FOOD PROCESSING TECHNOLOGY 

Objectives: 

 To understand the   process in food processing 

 To learn about the techniques in processing of food.  

 To enable the students to get knowledge about the food storage 
 ncLearning Outcomes: 

 Understanding the basic concepts of food processing   

 Acquiring knowledge on thermal processing of food   

 Got a comprehensive idea about the irradiation of food   

 Understanding the refrigeration and shelf life of food  

 Attaining knowledge on food packaging  



 

Unit I 

 Introduction to Food processing : Scope and importance; basic concepts about properties of foods - 

liquid, solid and gases - Equipment for raw material processing - Elementary concept of material 

handling in food industry - equipment - functioning of belt conveyor - screw conveyor, bucket 

elevator and pneumatic conveyor - size reduction - mixing and forming - separation and concentration 

of food components.  

Unit II  

Thermal processing: Degree of processing - selecting heat treatment - heat resistance of 

microorganisms - nature of heat transfer - protective effects of food constituents - types of thermal 

treatments.  

Unit III  

Ionizing radiations: Forms of radiant’s energy; ionizing radiations, sources and properties - radiation 

units - radiation effects - limiting indirect effects - dose fixing factors - objectives in food irradiation - 

safety and quality of irradiated food.  

Unit IV  

Refrigeration : Refrigeration - cool storage and shelf life extension - cool storages with air 

circulation - humidity control and gas modifications (i.e. CA, MA & SA).  

Unit V  

Freezing : Changes during freezing - rate of freezing - choice for final temperature for frozen foods - 

freezing methods - freezing effects - Dehydration –water activity and food safety / quality - methods 

of dehydration - Packaging: Properties of packaging material - factors determining the packaging 

requirements of various foods - brief description of packaging of frozen products - dried products, fats 

and oils - thermally processed foods.  

 

Text Book(s)  
1. Sivasankar, B. 2002. Food Processing and Preservation. PHI, India  

2. Hosahalli S. Ramaswamy & Michele Marcotte. 2005. Food Processing: Principles and Applications 

Hardcover, CRC Press.  

3. Pyke, M. 1981. Food Science and Technology, 4th Edition. John Murray, London. 

4. Desrosier, N.W. and Desrosier, J.N. 1987. The Technology of Food Preservation, CBS Publishers 

and Distributors, New Delhi. 

5.Crosby, N.T. 1981. Food packaging Materials Applied Science Publishers, London. 

 

 

 

Reference Book (s) 
1. P.J.Fellows. 2009. Food Processing Technology: Principles and Practice. 3rd Edition Woodhead 

Publishing.  

2. G. Subbulakshmi & Shobha A. Udipi, 2006. Food Processing and Preservation. New Age 

International Publishers, India. 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20PMB4EC5:2 Food Processing 
Technology 

5 5 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           



CO4           

CO5           

Number of Matches() =  45    Relationship: Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

40 0 0 0 40 

Green – Local; Pink- Regional; Blue – National; Brown - Global 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER-IV 

Course Code: 20PMB4E5:3                              Exam Hours: 3 

Instruction Hours: 5                 Internal Marks: 25 

Credits: 4          External Marks: 75 

 

                    ELECTIVE COURSE 5 – MICROBIAL NANOTECHNOLOGY 

 

Objectives: 

 To gain insight about microbes and other eukaryotic systems in the synthesis of 

nanoparticles. 

 To enable the students to get knowledge on synthesis and designing of naino 

particles 

 To educate students about the potential applications of nano particles  

 
Learning Outcomes: 

 Imparting knowledge on introduction to bionanotechnology 

 Understanding the Synthesis of nanoparticles 

 Acquiring knowledge on types of nanoparticles and methods of 

characterization 



 Got a comprehensive idea about the applications of bionanotechnology 
 Exposing the Merits and demerits of nanoparticles 

 

Unit I 

 Introduction to bionanotechnology: Milestones in History – bionanotechnology – concept and 

future prospects – application in Life Sciences - Terminologies – nanotechnology – 

bionanotechnology - nanobiomaterials – biocompatibility - nanomedicine, nanowires, quantum Dots, 

nanocomposite, nanoparticles – nanosensors, Biotechnology to bionanotechnology , natural 

bionanomachines , Current status of bionanotechnology. 

Unit II  

Synthesis of nanoparticles: Molecular nanotechnology – nanomachines – collagen - Uses of 

nanoparticles– cancer therapy – manipulation of cell and biomolecules - Cytoskeleton and cell 

organelles - Types of nanoparticles production – physical, chemical and biological - Microbial 

synthesis (bacteria, fungi and yeast) of nanoparticles – mechanism of synthesis. 

Unit III  

Types of nanoparticles and methods of characterization: Nanoparticles – types, functions – Silver, 

Gold and Titanium. - Physical and chemical properties of nanoparticles - Characterization of 

nanoparticles – UV Vis spectroscopy, particle size analyzer, Electron Microscopy HRTEM, SEM, 

AFM, EDS, XRD - Other tools and techniques required for bionanotechnology - rDNA technology, 

site directed mutagenesis, fusion proteins , X- Ray crystallography, NMR - Bioinformatics: molecular 

modeling, docking, computer  assisted molecular design. 

Unit IV  

Applications of bionanotechnology: Drug and gene delivery – protein mediated and nanoparticle 

mediated - Uses of nanoparticles in MRI, DNA and Protein Microarrays - Nanotechnology in health 

sectors – Nanomedicines - Antibacterial activities of nanoparticles - Nanotechnology in agriculture - 

Toxicology in nanoparticles – Dosimetry. 

Unit V 

 Merits and demerits of nanoparticles: Advantages of nanoparticles – drug targeting, protein 

detection,MRI,- development of green chemistry – commercial viability of nanoparticles. 

Disadvantages – pollution and health risks associated with nanoparticles. 

 

 

 

 

Text Book(s): 

 

1. Parthasarathy BK. Introduction to Nanotechnology, Isha Publication. 2007. 

2. Elisabeth Papazoglou and Aravind Parthasarathy. Bionanotechnology.Morgan and Claypool 

Publishers. 2007. 

3. Bernd Rehm. Microbial Bionanotechnology: Biological Self-assemblySystems and 

Biopolymer-based Nanostructures. Horizon Scientific Press.2006. 

4. David E Reisner and Joseph D Bronzino. Bionanotechnology: GlobalProspects. CRC Press. 

2008. 

5. Kamali Kannangara. Nanotechnology: Basic science and emergingtechnologies- Mick 

Wilson, Overseas Press. 2005. 

6. Mark A Ratner and Bandyopadhyay AK. Nano Materials. Nanotechnology:A gentle 

introduction to the Next Big Idea, New Age Publishers. 2002. 

7. Pradeep T. Nano Essentials understanding nanoscience andNanotechnology. 1st edition. 

TMH publications. 2007. 

8. Parag Diwan and Asish Bharadwaj. Nanomedicines, Pentagan Press.2006. 

9. Vladimir P Torchilin. Nanoparticles as Drug Carriers. Imperial CollegePress, North Eastern 

University, USA. 2006. 

10. Rao CNR, Muller A, Cheetham AK, The Chemistry of NanomaterialsSynthesis, Properties 

and Applications. 2004. 

11. Pradeep T, Nano: The Essentials Tata Mgraw Hill, New Delhi. 2007. 



 

Reference Book(s): 

 

1. Niemeyer CM and Mirkin CA. Nanobiotechnology: Concepts, Applicationsand Perspectives, 

Wiley-VCH Verlag GmbH and Co., KgaA, Weiheim. 2004. 

2. Ehud Gazit. Plenty of Room for Biology at the Bottom: An Introduction to 

Bionanotechnology. Imperial College Press. 2006. 

3. Mirkin CA and Niemeyer CM. Nanobiotechnology- II, More Concepts and Applications 

Wiley-VCH, Verlag GmbH and Co. 2007. 

4. Claudio Nicolini. Nanobiotechnology and Nanobiosciences Pan StanfordPublishing Pte. Ltd. 

2009. 

5. David Goodsell S. Bionanotechnology, Lessons from Nature, Wiley-Liss,Inc. 2004. 

6. Bhushan B. Handbook of Nanotechnology by, Springer, Heidelberg. 2004. 

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

IV 20PMB4EC5:3 Microbial 
Nanotechnology 

5 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  35    Relationship:  High  

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

 

 

Total topics Local Regional National Global 

48 1 1 1 48 

Green – Local; Pink- Regional; Blue – National; Brown - Global 
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Core Course – I 20MPMB1CC1 
Research Methodology 

 
6 4 3 25 75 100 

Core Course – II 20MPMB1CC2 
Advanced Microbiology 

 
6 4 3 25 75 100 

Core Course – III 20MPMB1CC3 Teaching and learning skills 6 4 3 25 75 100 

Core Course – IV 20MPMB1CC4 

Paper on Topic of Research 

(The syllabus will be prepared 

by 

the Guide and the examination 

will be conducted by the COE) 

6 4 3 25 75 100 

  Total  16    400 

II 

 

---- 20MPMB2DW 

Dissertation and Viva-Voce 

Viva Voce 50 marks 

Dissertation 150 marks 

 8    200 

  Total  8    200 

  Grand Total  24    600 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

SEMESTER – I 

CORE COURSE I - RESEARCH METHODOLOGY 

 

Course Code: 20MPMB1CC1      Total Marks: 100 

Hours: 6         External Marks: 

75 

Credit: 4         Internal Marks: 25 

 
Objectives 
 To learn the writing of scientific articles 

 Importance of the advanced instruments and their simple operating procedure (SOP) 

 To gain the knowledge on modern molecular techniques 

 

Unit I – Introduction of Research 

Research: Types- research process and steps in it- hypothesis - research proposals and aspects-

Research design: need- problem definition- sampling procedures- variables- research design concepts- 

literature survey and review- research design process- errors in research- Research modeling: Types 

of models- model building and stages- data consideration and testing- heuristic and simulation 

modeling- Report writing: Pre-writing considerations- thesis writing, formats of report writing- 

formats of publications in research journals – JCI – impact factor - h-index. 

 

Unit II - Design of Experiments 

Design of experiments: Objectives- strategies,factorial experimental design- designing engineering 

experiments- basic principles - replication, randomization, blocking - guidelines for design of 

experiments. Single factor experiment: Hypothesis testing- analysis of variance components 

(ANOVA) for fixed effect model - Total treatment and error of squares- degrees of freedom - 

confidence interval - ANOVA for random effects model- estimation of variance components- model 

adequacy checking - Two factor factorial design- basic definitions and principles- main effect and 

interaction- response surface and contour plots- general arrangement for a two-factor factorial design; 

Models effects - means and regression- hypothesis testing. 

 

Unit III – Advanced instrumentations 

GC-MS - HPLC – NMR- Fluorescence- Atomic Absorption- CD- ORD- Mass- Raman Spectroscopy 

– PFGE – MALDI-ToF, TEM and SEM 

 

Unit IV- Molecular and in-silico techniques 

Denaturing Gradient Gel Electrophoresis (DGGE)- Terminal Restriction Fragment Length 

Polymorphism (T-RFLP)- Amplified Ribosomal DNA and Restriction Analysis (ARDRA) - 

Microbial sequence analysis  Preparation  of  ordered  cosmid  libraries -  bacterial   artificial 

chromosomal libraries , shotgun libraries and sequencing - conventional sequencing (Sanger, Maxam 

and Gilbert Methods) - next-generation sequencing methods - Sequence analysis Computational 

methods - homology algorithms (BLAST) for proteins and nucleic acids - open reading frames - 

conserved protein motifs related structure / function (PROSITE, PFAM, Profile Scan) - DNA 

analyses for repeats (Direct and inverted)- palindromes- folding programmes - Use of Internet, public 

domain databases for nucleic acid and protein sequences (EMBL, GeneBank) - database for protein 

structure (PDB 

 

 

Unit V – Biosafety and IPR 

Biosafety levels – IBC – Institutional ethical committees – Good Laboratory Practices and Good 

Manufacturing Practices – regulations on rDNA products - commercialization – copy right, 

trademark, designs ,royalty - Intellectual Property Rights and patent law – patent laws in India - WTO 



– Trade related aspects of Intellectual Property Rights ,Patents – conditions for patentability – 

composition of a patent – patenting of microorganisms – Ethics in science reporting - Reproduction of 

published material – Plagiarism - Citation and acknowledgement. 

 

 

Text Book: 

1. Gurumani, N. (2007). Research Methodology. MJP Publishers, Chennai – 600 005.  

 

Reference Books: 

1. Krishnamurthy, K.V (2007) Scientometrics. BDU Journal of Science & Technology Vol.I (2) 

153 – 168.  

2. John G Webster (2004).Bioinstrumentation .Student edition, John Wiley &sons, Ltd.  

3. Keith Wilson& John Walker (2003) Practical Biochemistry Principles-tech.5th edition, 

Cambridge university press.  

4. Montgomery, Douglas C. & Runger, George C. (2007), 3/e, Applied Statistics & Probability 

for Engineers (Wiley)  

5. Manual of patent practice and procedure. IPR India, 2005. Ministry of commerce and 

industry, New Delhi, pp.163. 

6. Biotechnology and safety assessment, John.A.Thomas, 2004. pp.333 

  

 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20MPMB1CC1 Research Methodology 

and its applications 

 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  42    Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 

 

 

 

Total topics Local Regional National Global 

75 0 0 17 58 

 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 



 

SEMESTER – I 

CORE COURSE II - ADVANCED MICROBIOLOGY 

 

Course Code: 20MPMB1CC2      Total Marks: 100 

Hours: 6         External Marks: 

75 

Credit: 4         Internal Marks: 25 

 

Objectives 

 To learn the genomics and their applications 

 To provide a detailed knowledge of drug designing and microbial nanotechnology 

 To understand the basic concepts of in-silico methods 

 

Unit I - Microbial Technology 

Production of useful products through microbial - recombinant microbes – insulin – vaccines - 

antibiotics - SCP (Spirulina & Mushroom) - Biofertilizers (Cyanobacteria, Azospirillum & VAM) - 

Biodegradation of organic wastes - xenobiotic compounds – heavy metals, pesticides, insecticides - 

Microbial leachin- Microbial Biofuels - hydrogen production - Biodiesel - biodegradation of oils and 

petroleum products. 

 

Unit II – Genomics and metagenomics  
Genomics: Historical prospective and strategies of genomics - Genome Structure - genome sizes – 

microbial and organelle genome – genome physical mapping and sequencing – tools in genome 

analysis - Structural and functional annotations of genes and genomes - Human, plant, animal and 

microbial genomes - Human Microbiome project - Metagenomics – definition , principles , methods 

- whole genome shotgun sequencing – pyrosequencing – metagenomic library production – high 

throughput screening - Environmental   Gene   Tags   (EGTs). 

 

Unit III – Proteomics  
Proteome - Primary attributes for protein identification - protein species of origin - Protein N- and C-

terminal sequence tags - cross species protein identification - Modifications that influence protein 

change on 2-D PAGE - Detection and analysis of co translational - post-translational modification – 

Applications of proteomics 

 

Unit IV – Drug designing 

Sources of Drugs - History of drug design - microbial drugs - E. coli as a source of recombinant 

therapeutic proteins - Expression of recombinant proteins in yeasts, animal cell culture systems - 

Additional production systems - Fungal production systems, transgenic animals, transgenic plants and 

Insect cell-based systems - Drug development process - Impact of genomics and related technologies 

upon drug discovery - Gene chips – Proteomics - Structural genomics and Pharmacogenetics - Drug 

manufacturing process - Guides to good manufacturing practice - Production of final product - Cell 

banking systems - Upstream processing -  Microbial cell fermentation  - Downstream processing. 

Drug manufacturing process - Guides to good manufacturing practice - Production of final product - 

Cell banking systems - Upstream processing- Microbial cell fermentation - Downstream processing. 

 

Unit V - Microbial nanotechnology 

Microbial nanotechnology – History, microbial synthesis of Nanoparticles - Synthesis of nanodrugs – 

metal nanoparticles and drug delivery vechicles – Nanoshells – Tectodentrimers - Nanoparticle drug 

systems – Diagnostic applications of nanotechnology - Preparation of nanobiomaterials – Polymeric 

scaffolds collagen - Elastins - Mucopolysaccharides, proteoglycans - cellulose and derivates - 

Dextrans; Alginates;Pectins - Chitin - Nanoparticles – types, functions – Silver, Gold and Titanium - 

Physical and chemical properties of nanoparticles. 

 

 



 

 

 

 

 

 

 

Text Book: 

1. Doolittle RF. (1990). Molecular evolution. Computer Analysis of Protein and Nucleic acid 

Sequences Methods in Enzymilogy. Academic Press, New York.  

 

Reference Books: 
1. Glick BR, Pasternak JJ (1998) Molecular Biotechnology - Principles and Applications of 

Recombinant DNA, ASM Press, Washington DC  

2. Baxevanis AD and BFF Ouellette, Wiley O. (ed) (2001) Bioinformatics – A practical guide to 

the analysis of genes and proteins. Interscience, New York,  

3. Povl Krogsgaard-Larsen, Ulf Madsen and Kristian Stromgaar. Textbook of Drug Design 

and Discovery, Fourth Edition, CRC press, 2009.  

4. Primrose, Principles of Genome analysis. Blackwell Sciences.2003. 
 
          

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20MPMB1CC2 Advanced Microbiology   4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =  44   Relationship:  High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 
 
 
 
 

 

Total topics Local Regional National Global 

74 04 02 40 29 
 
 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

 
 
 



 
 
 
 
 
 

SEMESTER - I 

Course Code: 20MPMB1CC3      Exam Hours: 3 

Credits: 4         Internal Marks: 25 

          External Marks: 75 

Core Course III- TEACHING ANDLEARNING SKILLS 

 

Course Outcomes: 
 Acquaint different parts of computer system and their functions 

 Understand the operations and use of computers and common accessories 

 develop skills of ICT and apply them  inteaching learning context and Research 

 appreciate the role of ICT in teaching, learning and Research 

 acquire the knowledge of communication skill with special reference to its elements, types, 

development and styles 

 understand the terms communication Technology and  Computermediated teaching and develop 

multimedia/E-content in their respective subject 
 

Unit I: Computer Applications Skills 

Computer System:Characteristics,Parts and their functions -Different generations of 

computer – Operation of Computer: switching on/off/restart.Mouse control, Use of key board 

and some functions of key – Information and Communication Technology (ICT): 

Definition,Meaning, Features,Trends – Integration of ICT in teaching and learning – ICT 

applications: Using word processors, Spread sheets, Power point slides in the classroom –ICT 

for Research: On-line journals, e-books, Courseware, Tutorials, Technical reports, Theses 

and Dissertations. 

Unit II: Communication Skills 

Communication Definitions – Elements of Communication: Sender, Message, Channel, Receiver, 

Feedback and Noise – Types of Communication: Spoken and Written: Non-verbal Communication – 

Intrapersonal, Interpersonal, Group and Mass communication – Barriersto communication: Mechanical, 

Physical, Linguistic & Cultural – Skills of Communication:Listening, Speaking, Reading and writing– 

Methods of developing fluency in oral and written communication – Style,Diction and Vocabulary – 

Classroom communication and dynamics. 

Unit III:  Communication Technology 

Communication Technology: Bases, Trends and Developments – Skills of using Communication 

Technology – Computer Mediated Teaching Multimedia, E – content –Satellite – based 

communication: EDUSAT and ETV Channels.Communication 

throughweb:AudioandVideoapplicationsontheinternet,interpersonalcommunicationthrough the web. 

Unit IV: Pedagogy 

Instructional Technology: Definition,Objectives and Types – Difference between Teachingand 



Instruction – Lecture Technique: Steps, Planning of a Lecture, Delivery of a Lecture –Narration in 

tune with the nature of different disciplines – Lecture with power point presentation – Versatility of 

Lecturetechnique – Demonstration: Characteristics, Principles, 

PlanningImplementationandEvaluation–Teaching–learningTechniques:Team 

Teaching,Groupdiscussion,Seminar,Workshop,SymposiumandPanelDiscussion–Modes of teaching: 

CAI,CMI and WBI 

Unit V: Teaching Skills 

Teaching Skill: Definition, Meaning and Nature: Types of Teaching skills: Skill of Set induction, 

Skill of Stimulus Variation,Skill of Explaining, Skill of ProbingQuestions, Skillof Black Board 

Writing and Skill of Closure – Integration of Teaching Skills – Evaluation of Teaching Skills. 

References: 

BelaRaniSharma(2007),CurriculumReformsandTeachingMethods,Sarupandsons, NewDelhi 

InformationandCommunicationTechnologyinEducation:ACurriculumforschoolsand 

programmeofTeacherdevelopment,JonathanAndersonandTomVanWeart,UNESCO,2002 

Kumar, KL(2008) Educational Technology, NewAgeInternationalPublishers, NewDelhi 

Mangal, S.K.(2002)   Essential of Teaching – Learning and InformationTechnology, 

TandonPublications,Ludhiana 

Singh V.K. and Sudarshan, K.N. (1996) Computer Education, DiscoveryPublishing 

Company, New York 

Sharma, R.A. (2006)Fundamentals of Educational Technology,SuryaPublications, Meerut 

Vanaja, M. and Rajasekar, S (2006), Computer Education, NeelkamalPublications, Hyderabad 

 

Relationship Matrix for COs, POs and PSOs 

 

Semester Code Title of the Course Hours Credits 

I 20MPMB1CC3 Teaching and Learning 

Skills  

 4 

Course 

Outcomes 

(COs) 

Programme Outcomes(POs)                     Programme Specific Outcomes(PSOs) 

PO1 PO2 PO3 PO4 PO5 PSO1 PSO2 PSO3 PSO4 PSO5 

CO1           

CO2           

CO3           

CO4           

CO5           

Number of Matches() =   45   Relationship:  Very High 

 

Mapping 1-29% 30-59% 60-69% 70-89% 90-100% 

Matches 1-14 15-29 30-34 35-44 45-50 

Relationship Very Poor Poor Moderate High Very High 



 

Total topics Local Regional National Global 

71 16 32 25 22 

Green – Local; Pink – Regional; Blue – National; Brown - Global 

 

  



 

 

SEMESTER-I 

Course Code: 20MPMB1CC4                                         Exam Hours: 3 

Credits: 4                             Internal Marks: 25 

            External Marks: 75 

 

 COURSE 4 – INDUSTRIAL MICROBIOLOGY 

Objectives: 

 Acquaint  basics of industrial microbiology  

 To learn the screening of industrial strains, fermenters 

 Acquire the knowledge of fermented microbial products 

 

Course  Outcomes: 
 Develop skills of detection and assay of fermented products 

 Learners would understand the design, function and components of fermenter. 

 Acquire how to recover and purify microbial intracellular and extracellular products 

 Enable adequate skills in the manufacture of SCP.  

 Scholars would understand the commercial production of antibiotics, enzymes and organic 

acids.  

Unit I  

Basics of Industrial microbiology: Industrially important microbes and their improvement - 

Screening methods for industrial microbes – detection and assay of fermentation products– 

classification of fermentation types – strain selection and improvement - Mutation and recombinant 

DNA techniques for strain improvement - Preservation of cultures  - Strain improvement  

Unit II  

Fermenter: Fermenters – Basic functions - design and components – asepsis and containment 

requirements – body construction and temperature control – aeration and agitation systems – 

sterilization of fermenter, air supply, and medium - aseptic inoculation methods – sampling methods - 

valve systems – a brief idea on monitoring and control devices  - types of fermenters - 

Photobioreactor 

Unit III  

Downstream and upstream process: Up-stream processes – Strain selection, cultivation - seed 

preparation - fermentation media - formulation strategies - role of physical and other parameters for 

microbial growth - types of fermentation - Down-stream processes - The recovery  - purification of 

fermentations products (intracellular and extracellular) - cell disruption – precipitation - filtration, 

centrifugation - solvent recovery – chromatography – ultrafiltration - drying  

 

Unit IV  

Industrial Microbial products: Fermented foods- Milk  and dairy products - plant products- 

Sauerkraut and fermented olives, breads - Microbial cells as food- SCP - mushroom cultivation - 

Source and applications of antioxidants - bio-surfactants - organic acids - Industrial enzymes 

production (amylase and proteases) - biopolymer (bioplastics) - production of antibiotics - penicillin  - 

streptomycin – interferon - insulin  - vaccines. 

 

Unit V 

Probiotic technology: Definition-history-Different terminology- Pre-biotic, probiotic, symbiotic - 

Sources of Probiotics - Dairy products, Vegetables, Fruits - Probiotic strains -Lactic  acid  bacteria  

(LAB) -  Lactobacillus, Leuconostoc, Lactococcus and Streptococcus -Bacillus -Enterococcus- 

Mechanism of action - Production  of  specific  substances  (organic  acid  and  bacteriocins) -  

Competitive  adhesion  to epithelial   receptors -   Aggregation  with  pathogenic  bacteria - 

Application of probiotics - Enhancement of resistance against pathogens - Stimulation of immune 

system - Lactose intolerance - Future prospects of probiotics.  
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