[image: image1.jpg]


[image: image2.png]



Government of Karnataka  
Curriculum Framework for Undergraduate Programme in 
Colleges and Universities of Karnataka State 

[image: image4.png]



5th and 6th Semester Model Syllabus

for

B.Sc. in 
MICROBIOLOGY
Submitted to 

VICE CHAIRMAN

KARNATAKA STATE HIGHER EDUCATION COUNCIL

30, PRASANNA KUMAR BLOCK, BENGALURU CITY UNIVERSITY CAMPUS

BENGALURU, KARNATAKA – 560009
[image: image3.jpg]



Government of Karnataka

Model Curriculum  
	Program Name
	BSc in MICROBIOLOGY
	Semester
	V 

	Course Title 
	MOLECULAR BIOLOGY (Theory) 

	Course Code:
	MIC C9-T 
	No. of Credits 
	04

	Contact hours
	60 Hours
	Duration of SEA/Exam
	2 hours

	Formative Assessment Marks
	40
	Summative Assessment Marks
	60


	Course Pre-requisite(s) :

	Course Outcomes (COs): After the successful completion of the course, the student will be able to:

CO1.    Understand concepts involved in replication, transcription, translation, regulation of gene expression in bacteria and Eukaryotes.
CO2.   Differentiate the process of replication, transcription, translation, regulation of gene expression in bacteria and Eukaryotes.
CO3.   Understand the genetic switch in bacteriophages. 
CO4.   Compare and contrast housekeeping, constitutive, inducible and repressible genes

CO5.   Outline regulatory mechanisms in bacteria to control cellular processes

	Contents
	

	UNIT 1: DNA Replication and Prokaryotic transcription.

DNA Replication : Central dogma of molecular biology, Genetic code, Structure and types of DNA and RNA, Bacterial Cell cycle. Replicon. OriC. Bidirectional replication. Steps in Initiation of replication. DNA polymerases, Replication fork, replisome. Mechanism of DNA polymerase III in detail. Ligase. Eukaryotic DNA polymerases. Termination of replication. Extrachromosomal replicons. Replication of DNA strand with 5’ end,linear end, replication of adenovirus and ϕ29 DNAs, rolling circle in replication of phage genomes, F plasmid,. Replication of ColE1 DNA. Replication of mtDNA, D loop. Replication of telomeres

Prokaryotic transcription: Transcription bubble, Stages of transcription, Bacterial RNA polymerase - structure and mechanism, recognition of promoters and DNA melting, abortive initiation. Elongation, Termination, antitermination. Phage T7 RNA polymerase, alternative sigma factors - transcription of heat shock genes, phage SPO1 genes, sporulation in Bacillus. Stringent response in E.coli.
	15 Hrs


	UNIT 2 Transcription

Eukaryotic Transcription: Eukaryotic RNA polymerases - RNA polymerase I, II, III. 
Mechanism of RNA polymerase in detail. Promoters, Transcription factors, basal apparatus, 
promoter clearance, elongation. Enhancers, silencers, termination.

RNA splicing and Processing: mRNA capping, pre-mRNA splicing, lariat, snRNPs, 
spliceosome, autocatalytic splicing, alternative splicing, polyadenylation, tRNA splicing and 
maturation, production of rRNA, Catalytic RNAs - auto splicing, ribozymes, rinonuclease               

P,viroids and virusoids, RNA editing
	15 Hrs

	UNIT 3 Translation

Genetic code, tRNA structure, charging of tRNA, differences between initiator tRNA and 
elongator tRNA, ribosome structure. Accuracy of translation. Stages of translation. Role of IFs 
in initiation of bacterial translation, Formation of initiation complex. Initiation of eukaryotic 
translation - Scanning model of mRNA, IRES, Role of eIFs. Elongation of polypeptide - EF-Tu, 
EF-G, peptide bond formation, peptidyl transferase activity, translocation, eEFs. Termination. 
Regulation of translation. Post translational modifications of proteins. Protein maturation and 
secretion - protein splicing,molecular chaperones. Protein translocation and secretion in 
bacteria
	15 Hrs

	UNIT 4 Regulation of gene Expression 

Control of gene expression in prokaryotes

Regulatory mechanisms in bacteria. Positive and negative transcriptional control in bacteria. 
Operon concept, polycistronic mRNA. lac operon - negative inducible, allolactose,mutants of 
lac operon structure of lac repressor, mechanism of binding of repressor to operator. Catabolite 
repression of lac operon.Regulation by lac repressor and CAP.  trp operon regulation - repressor 
control & attenuator control.  Arabinose operon - positive and negative transcriptional control 
by AraC. Riboswitch control of rib operon of Bacillus subtilis. Control of translation by 
riboswitches and small RNAs. Global regulatory mechanisms - mal regulon, two-component 
signal transduction systems.Regulation of lytic & lysogenic life cycle in bacteriophage λ. 
Control of lytic cycle by regulatory proteins - cro gene, N gene, lambda repressor - structure, 
DNA binding mechanism. Events in switch from lytic to lysogenic cycle. Maintenance of 
lysogeny.
Control of gene expression in eukaryotes 
Regulation through modification of gene structure- DNase I hypersensitivity, histone 
modifications, chromatin remodeling, DNA methylation. Regulation through transcriptional 
activators, Co-activators and repressors, enhancers and insulators. Regulation through RNA 
processing and degradation. Regulation through RNA interference
	15 Hrs


Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program Outcomes (POs 1-12)
	Course Outcomes (COs) / Program Outcomes (POs)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Understand concepts involved in replication, transcription, translation, regulation of gene expression in bacteria and eukaryotes
	
	√
	√
	
	√
	
	
	
	
	
	
	√

	Differentiate the process of replication, transcription, translation, regulation of gene expression in bacteria and eukaryotes
	
	√
	√
	
	√
	
	
	
	
	
	
	√

	Understand the genetic switch in bacteriophages
	
	√
	√
	
	√
	
	
	
	
	
	
	√

	Compare and contrast housekeeping, constitutive, inducible and repressible genes
	
	√
	√
	
	√
	
	
	
	
	
	
	√

	Outline regulatorymechanisms in bacteria to control
cellular processes
	
	√
	√
	
	√
	
	
	
	
	
	
	√


Pedagogy: Lectures, Seminars, Industry/Institute Visits, Debates, Quiz, Project and Assignments

	Formative Assessment for Theory

	Assessment Occasion/ type
	Marks

	Attendance
	   10

	Seminar
	10

	Debate/Quiz/Assignment 
	10

	Class test
	10

	Total 
	            40 Marks

	Formative Assessment as per guidelines are compulsory


Government of Karnataka

Model Curriculum

	Course Title 
	MOLECULAR BIOLOGY (Practical)
	Practical Credits 
	02

	Course Code
	MIC C10P
	Contact Hours
	4 Hours/ week

	Formative Assessment
	25 Marks
	Summative Assessment
	25 Marks

	Practical Content

	1. Micropipeting: Moving Very Small Volumes Very Accurately

2. Study of semi-conservative replication of DNA through micrographs / schematic representations

3. Extraction of crude DNA from bacteria and yeast by phenol/chloroform method.

4. Determination of purity and quantity of DNA

5. Determination of DNA melting point and GC content

6. Extraction and visualization of plasmids from bacterial cultures

7. Extraction and visualization of genomic DNA from bacterial cultures

8. Measurement of β-galactosidase activity in stimulated and control cells of E.coli

9. β-galactosidase Activity Assay in Yeast

10. DNA extraction from agarose gel 
11. RNA extraction and visualization from yeast.

12. Analysis of RNA quality and integrity

13. Determining nucleotide composition of RNA

14. Restriction enzyme digestion of DNA molecule - DNA fingerprinting

15. Resolution and visualization of proteins by Polyacrylamide Gel Electrophoresis (SDS-PAGE)


Pedagogy: Experiential learning, Problem solving, Project
	Formative Assessment for Practical

	Assessment Occasion/ type
	Marks

	Class Records
	   05

	Test
	10

	Attendance
	05

	Performance
	05

	Total
	            25 Marks

	Formative Assessment as per guidelines are compulsory


	References

	1
	Karp's Cell and Molecular Biology by Gerald Karp, Janet Iwasa, Wallace Marshall. Ninth Edition. 
2020

	2
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Learning.2017

	3
	James D. Watson, Tania A. Baker, Stephen P. Bell, Alexander Gann, Michael Levine, Richard
Losick. Molecular Biology of the Gene, 7th edition. 2017

	4
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	5
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	6
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Co., New York

	7
	Alberts Bruce , Johnson A , Lewis J , Raff M , Roberts K, Walter P (2014) Molecular Biology of 
the Cell. 5th Edition, Taylor and Francis. New York, USA.

	8
	Tropp BE (2012) Molecular Biology: Genes to Proteins. 4rd Edition, Jones & Bartlett, Learning, 
Burlington, MA

	9
	Allison A. Elizabeth (2012) Fundamental Molecular Biology, 2nd Edition. J Willey and Sons, 
Hoboken,New Jersey

	10
	Aranda PS, LaJoie DM, Jorcyk C L (2012). Bleach Gel: A Simple Agarose Gel for Analyzing RNA 
Quality. Electrophoresis. 33(2): 366–369. Doi: 10.1002/elps .201100335.

	11
	Bloch KD; Grossmann B (1995). Digestion of DNA with Restriction Endonucleases. 
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	Chomczynski P, Sacchi N (2006). "The single-step method of RNA isolation by acid guanidinium 
thiocyanate-phenol-chloroform extraction: twenty-something years on". Nat Protoc. 1 (2): 581–5. 
doi:10.1038/nprot.2006.83.

	13
	Elkins K M (2013). DNA Extraction Forensic DNA Biology.

	14
	Frederick M. Ausubel, Roger Brent, Robert E. Kingston, David D. Moore, J.G. Seidman, John A. 
Smith, Kevin Struhl (2003). Current Protocols in Molecular Biology. John Wiley & Sons, New 
York, United States.

	15
	Johnson M (2019). RNA extraction, Synatom Research, Princeton, New Jersey, United States. 
DOI//dx.doi.org/10.13070/mm.en.2.201.

	16
	Lewis M. Agarose gel electrophoresis (basic method). Department of Pathology, University of 
Liverpool. http://diyhpl.us/~bryan/irc/protocol-online/protocolcache/agarogel.html

	17
	Randall DR. (2009). Molecular Biology Laboratory manual.

	18
	Sambrook JF, Russell DW (2001). Molecular Cloning: a Laboratory Manual. 3rd edition. Cold 
Spring Harbor, N.Y. Cold Spring Harbor Laboratory Press

	19
	Struhl K, Seidman J G, Moore D D, Kingston RE, Brent R, Ausubel FM, Smith JA. (2002). hort 
Protocols in Molecular Biology: A Compendium of Methods from Current Protocols in Molecular 
Biology. John Wiley & Sons Inc., New York, United States

	20
	Surzycki S (2000). Basic techniques in molecular biology. Springer.

	21
	Yılmaz M, Ozic C, Gok İ (2012). Principles of Nucleic Acid Separation by Agarose Gel 
Electrophoresis. Gel Electrophoresis - Principles and Basics, Dr. Magdeldin S (Ed.), ISBN: 978-
953-51-0458-2, InTech. http://www.intechopen. com/books/gel-electr ophoresis-principles-
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Government of Karnataka

Model Curriculum   
	Program Name
	BSc in Microbiology
	 Semester
	V

	Course Title 
	Food Microbiology (Theory)

	Course Code:
	MIC C13-T
	No. of Credits 
	04

	Contact hours
	60 Hours
	Duration of SEA/Exam
	2 hours

	Formative Assessment Marks
	40
	Summative Assessment Marks
	60 


	Course Pre-requisite(s):

	Course Outcomes (COs): After the successful completion of the course, the student will be able to:

CO1.  To understand the association of microbes in food and the quality testing of food
CO2.  To understand the  preservation and food safety protocols

CO3.  To understand the methods of spoilage of food and the diseases associated with it

CO4.  To learn the properties of milk and the types of preservation of milk.

CO5.  To learn the types of fermented food and dairy products and its significance 

	CONTENTS
	45 Hrs

	Unit 1-Microbes and food : Food as a substrate for micoorganisms- Intrinsic and extrinsic  
parameters affecting the growth of microbes. Microorganismsin food and their sources(molds, 
yeats and bacteria)
Food borne infections and intoxication Staphylococcus, Clostridium. Salmonella, Bacillus, 
Brucella, Listeria. Mycotoxin, Phycotoxins

Fermented Food : Fermented vegetable-sauerkraut, pickles.  Meat- sausage. Beverages kombucha. Sourdough.Microbes as food- SCP, SCO. Neutrceuticals and Synbiotics
	15 hrs

	Unit 2-Spoilage of Food, Preservationand Food safety- 

Spoilage: Principles of food spoilage. Sources of food contamination, Types of spoilage. 

Spoilage of meat and poultry, Fish and sea foods. Spoilage cereals, fruits and vegetables. 
Spoilage of canned food. 

Preservation: Principles of food Preservation. Methods of preservation-Physical(temperature, 
Drying, irradiation), chemical (Class I and Class II). Bio preservation.Canning.Food Packaging- 
Types of packaging materials, properties and benefits.
Quality testing of food- Rapid microbiological methods, Examination of faecal streptococci

 
	15hrs

	Unit 3-Dairy Microbiology: History. Properties of milk. Types of milk- dried, liquid, 
Condensed.

Microorganisms in milk. Starter culture and its types-(single, mixed) Sources of contamination 
of milk.  Microbiological analysis of milk- Rapid platform tests( organoleptic, alcohol, COB,  
Alcohol   test, Phosphatase test, DMC, sedimentation test.). Reductase tests. SPC. Preservation 
of milk- Pasteurization. Dehydration, sterilization. . Packing of milk and dairy products. 

Fermentation in milk: Lactic acid, gassy fermentation, souring

Dairy products: Cheese- Types and production (Cheddar), Tofu, Yoghurt, Acidophilus milk. 
Prebiotics, Probiotics.
	15 hrs

	Unit 4: Food Standards, sanitation and quality control:                                                                
Bacterial indicator organisms in food contamination.  Food Safety –risk and hazards, Food safety standards in Poultry Egg, meat and food Industries. Food Safety Laws and Regulations- BIS FSSAI, Codex Alimentarius. Food quality and control.Good Hygiene practices, GLP, GMP(Waste treatment disposal methods), HACCP, Food control agencies and their regulation
	15 hrs


Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program Outcomes (POs 1-15)
	Course Outcomes (COs) / Program Outcomes (POs)
	Program Outcomes (POs)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	To understand the association of microbes in 

food and the quality testing of food
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To understand the  preservation and food safety 

Protocols
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To understand the methods of spoilage of food 

and the diseases associated with it
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To learn the properties of milk and the types of 

preservation of milk.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To learn the types of fermented food and dairy 

products and its significance
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Pedagogy: Lectures, Seminars, Industry/Institute Visits, Debates, Quiz, Project and Assignments
	Formative Assessment for Theory

	Assessment Occasion/ type
	Marks

	Attendance
	  10

	Seminar
	10

	Debate/Quiz/Assignment
	10

	Class test
	10

	Total
	40 Marks

	Formative Assessment as per guidelines are compulsory



Government of Karnataka

Model Curriculum  

	Course Title 
	Food Microbiology (Practical) 
	Practical Credits 
	02

	Course Code
	MIC C14-P
	Contact Hours
	4HRS/WEEK

	Formative Assessment
	25 Marks
	Summative Assessment
	25 Marks

	Practical Content

	1. Isolation of bacteria and fungi from infected fruits and vegetables

2.  Isolation of bacteria and fungi from fermented food and stored/ preserved food.

3. Reductase tests-MBRT/Resazurin

4. Estimation of Titrable acidity in milk.

5. Fat estimation – Gerber’s method

6. Bacterial examination by SPC, DMC

7. Estimation of lactose in milk

8.  Production of yoghurt

9. Study of food borne pathogens- Staphylococcus, Salmonella, Aspergillus, Clostridium
10.Significant microbes in Food and Dairy Lactobacillus, Streptococcus, Penicillium, Rhizopus
11. Standard analysis of water 

12.Study of leavening properties of  yeast 
13. To study the normal flora of egg and fish
14.Wine preparation

15.Entrepreneurship –To study the  necessary measures to be an entrepreneur in  food  industry   


Pedagogy: Experiential learning, Problem solving, Project
	 Formative Assessment for Practical

	Assessment Occasion/ type
	Marks

	Class Records
	05

	Test
	10

	Attendance
	05

	Performance
	05

	Total
	25 Marks

	Formative Assessment as per guidelines are compulsory


	References

	1
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	4
	Doyle M. P. and Beuchat L. R. (2007). Food Microbiology- Fundamentals. Frontiers, ASM Press.

	5
	Garbutt J. (1997). Essentials of Food Microbiology, Armold- International Students edition, 
London. 8. Marriott N. G. and Gravani R. B. (2006).

	6
	Principles of Food Sanitation, Food Science text Series, Springer International, New York, USA.

	7
	ThomasJ., Matthews,Karl; Kniel, Kalmia E (2017), Food Microbiology: An Introduction, American 
Society for (ASM).

	8
	Deak T. and Beuchat L. R. (1996). Hand Book of Food Spoilage Yeasts, CRC Press, New York.



Government of Karnataka

Model Curriculum

	Program Name
	BSc in Microbiology 
	Semester
	VI

	Course Title 
	IMMUNOLOGY AND MEDICAL MICROBIOLOGY  (Theory)

	Course Code:
	MIC C15-T  
	No. of Credits 
	4

	Contact hours
	  60 
	Duration of SEA/Exam
	2 hours

	Formative Assessment Marks
	40 
	Summative Assessment Marks
	60 


	Course Pre-requisite(s): Common to the Course Programme at Entry Level

	Course Outcomes (COs): After the successful completion of the course, the student will be able to:

CO1: To gain a preliminary understanding about various immune mechanisms.

CO2:  To familiarize with Immunological techniques and  serodiagnosis of infectious diseases

CO3: To understand pathogenic bacterial infections, symptoms, diagnosis and treatment process

CO4: To understand pathogenic bacterial infections, symptoms, diagnosis and To understand pathogenic      

           bacterial infections, symptoms, diagnosis and treatment process treatment process


	Contents
	60 Hrs


	UNIT-I-Normal microflora of the human body and host pathogen interaction
Normal microflora of the human body: Importance of normal microflora, normal microflora of skin, throat, gastrointestinal tract, urogenital tract. Host pathogen interaction: Definitions - Infection, Invasion, Pathogen, Pathogenicity, Virulence, Toxigenicity, Carriers and their types, Opportunistic infections, Nosocomial infections. Transmission of infection, Pathophysiologic effects of LPS. Sample collection, transport and diagnosis.                                

Clinical Microbiology- Medical Bacteriology
The following diseases in detail with Symptoms, mode of transmission, prophylaxis and control respiratory diseases: Streptococcus pyogenes, Haemophilus influenzae, Mycobacterium tuberculosis Gastrointestinal Diseases: Escherichia coli, Salmonella typhi, Vibrio cholerae, Others: Staphylococcus aureus, Bacillus anthracis, Clostridium tetani,.
	15 hrs.


	Unit-II Medical Virology, parasitology and Mycology
	15 Hrs

	The following diseases in detail with Symptoms, mode of transmission, prophylaxis and control Polio, Herpes, Hepatitis, Rabies, Dengue, AIDS, Corona, Influenza, swine flu, Ebola, Chikungunya, Japanese Encephalitis  

Protozoan diseases:  Malaria, Giardia, Entamoeba


Fungal infections- Cutaneous mycoses: Tinea, pedis (Athlete’s foot) Systemic mycoses: 
Parasitology- Histoplasmosis, Opportunistic mycoses: Candidiasis        
(10Hrs)                           Antimicrobial agents:  General characteristics and mode of action Antibacterial agents: Inhibitor of nucleic acid synthesis; Inhibitor of cell wall synthesis; Inhibitor of cell membrane function; Inhibitor of protein synthesis; Inhibitor of metabolism Antifungal agents: Mechanism of action of Amphotericin B, Griseofulvin Antiviral agents: Mechanism of action of Amantadine, Acyclovir, And Azidothymidine. ,, Antibiotic resistance, MDR, XDR, MRSA, NDM-1                                                                                   5hrs

            
	

	Unit-III
	15 Hrs

	Historical perspective of immunology-Edward Jenner, Luis Pasteur, attenuation.
Immunity- Natural (active and passive) and artificial (active and passive) with example, Innate and acquired, Humoral and cell mediated immunity.

Cells and organs of immune system: Hematopoiesis, cytokines, properties and functions of B and T Lymphocytes, Natural killer (NK) cells, Granulocytes (Neutrophils, Eosinophils and Basophils), Monocytes and macrophages, Dendritic cells and Mast cells.Primary lymphoid organs; Bone marrow and Thymus. Secondary lymphoid organs; Spleen and Lymphnodes.
     Antigen: Immunogenicity and antigenicity, epitopes, haptens. Properties of antigencontribute to immunogenicity; Chemical nature (proteins, carbohydrates, lipids andnucleic acids), degree of foreignness, molecular weight, chemical composition and complexity, degradability. Adjuvants (alum, freunds incomplete and complete) and their importance.

Antibody: Basic structure of antibody, light and heavy chain, variable and constant region,
hinge region, Fab and Fc. Structure and functions of different types of antibodies (IgM, IgG,
IgA, IgE, and IgD). Antibody mediated effector functions; opsonization, complement activation
and antibody dependent cell mediated cytotoxicity (ADCC). Antigenic determinants on immunoglobulins: Isotype, allotype and idiotype. Monoclonal antibody production by hybridoma technology
                                     
	


	Unit-IV
Principles and applications of antigen-antibody interactions:
 Definition of affinity an avidity. Immunoprecipitation; Radial (Mancini) and double (Ouchterlony) immunodiffusion. 
Agglutination reactions: Hemagglutination, Bacterial agglutination, passive agglutination, and 
agglutination inhibition. Enzyme linked immune-sorbent assay (ELISA): Direct, indirect ELISA. Radioimmunoassay (RIA). Immunofluorescence. 
Complement system: Functions of complement components, Complement activation by 
classical, alternative  pathway to develop membrane attack complex (MAC). Complement fixation test. 
Hypersensitive reactions: Classification, Humoral Immunity mediated hypersensitivity; Type I (IgE), Type II (IgG and IgM-ADCC), Type III (Antigen-antibody complex), and Cell mediated hypersensitivity Type IV (DTH).                                                                                                                        
	15 Hrs


Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program Outcomes (POs 1-15)
	Course Outcomes (COs) / Program Outcomes (POs)
	Program Outcomes (POs)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	To gain a preliminary understanding about 

various immune mechanisms.
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To familiarize with Immunological techniques 

and  serodiagnosis of infectious diseases
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To understand pathogenic bacterial infections, 

symptoms, diagnosis and treatment process
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	To understand pathogenic bacterial infections, 
symptoms, diagnosis and To understand 
pathogenic bacterial infections, symptoms, 
diagnosis and treatment process treatment 
process
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Pedagogy : Lectures, Seminars, Industry/Institute Visits, Debates, Quiz, Project and Assignments
	Formative Assessment for Theory

	Assessment Occasion/ type
	Marks

	Attendance
	10 Marks

	Class Test
	10 Marks 

	Debate/Quiz/Assignment
	10 Marks

	Seminar 
	10 Marks

	Total
	40 Marks

	Formative Assessment as per guidelines are compulsory



Government of Karnataka

Model Curriculum

	Course Title 
	IMMUNOLOGY AND MEDICAL

MICROBIOLOGY (Practical)
	Practical Credits 
	2

	Course Code
	MIC C16-P  
	Contact Hours
	4 Hours

	Formative Assessment
	25 Marks
	Summative Assessment
	25 Marks

	Practical Content


	1
	Biosafety levels and guidelines   to protect from Biorisk and Biohazard in the laboratory.

	2
	Identify pathogenic bacteria (any three of E. coli, Salmonella, Pseudomonas, Staphylococcu Bacillus) on the basis of cultural, morphological and biochemical characteristics: IMViC, 

	3
	 Perform urease production and catalase tests

	4
	Perform TSI, nitrate reduction Test

	5
	Study of composition and use of important differential media for identification of pathogenic bacteria: EMB Agar, McConkey agar, Mannitol salt agar, Deoxycholate citrate agar, TCBS

	6
	Study of bacterial flora of skin by swab method

	7
	Perform antibacterial sensitivity by Kirby-Bauer method

	8
	Study symptoms of the diseases with the help of photographs: Polio, anthrax, herpes, chicken pox, HPV warts, AIDS (candidiasis), dermatomycoses (ring worms)

	9
	Study of various stages of Malarial parasite in RBCs using permanent mounts.

	10
	Identification of human blood groups.

	11
	Perform Total  and Differential Leukocyte Count of the given blood sample.

	12
	Separate serum from the blood sample and perform  germ tube test of candida albicans

	13
	 Perform KOH mounting and staining  of fungal cells from infected  keratin or nail.

	14
	Perform immunodiffusion by Ouchterlony method.

	15
	Perform DOT ELISA.


Pedagogy: Experiential learning, Problem solving, Project
	Formative Assessment for Practical

	Assessment Occasion/ type
	Marks

	   Attendance
	05 Marks

	Records
	05 Marks 

	      Performance
	05 Marks

	Test
	10 Marks

	Total
	25 Marks

	Formative Assessment as per guidelines are compulsory


	References

	1
	Ananthanarayan R and Paniker C.K.J (2009) Textbook of Microbiology, 8th Edition, University Press, 
Publication.

	2
	Brooks G.F., Carroll K.C., Butel J.S., Morse S.A. and Mietzner, T.A. (2013) Jawetz, Melnick and
Adelberg’s Medical Microbiology. 26th edition. McGraw Hill Publication

	3
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edition. McGraw Hill Higher Education

	5
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	6
	Abbas AK, Lichtman AH, Pillai S. (2007). Cellular and Molecular Immunology. 6th edition Saunders Publication, Philadelphia.

	7
	Delves P, Martin S, Burton D, Roitt IM. (2006). Roitt’s Essential Immunology.11th edition Wiley- Blackwell Scientific Publication, Oxford.

	8
	Goldsby RA, Kindt TJ, Osborne BA. (2007). Kuby’s Immunology. 6th edition W.H. Freeman and 

Company, New York.

	9
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Publishers, New York.
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Livingstone Publishers, Edinberg.

	11
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Government of Karnataka

Model Curriculum
	Program Name
	BSc in Microbiology
	     Semester
	VI

	Course Title
	Industrial Microbiology

	Course Code:
	MIC C19-T
	    No. of Credits
	4

	Contact hours
	60
	     Duration of SEA/Exam
	2 hours

	Formative Assessment Marks
	40 
	        Summative Assessment Marks
	60


	Course Pre-requisite(s): Common to the Course Programme at Entry Level

	Course Outcomes (COs): After the successful completion of the course, the student will be able to: 
CO1. Learn the overview of  scope and importance of  industrially important microbes 

CO2.     Acquaint with different types of fermentation processes and equipments 
CO3. Evaluate  the factors influencing the enhancement of cell and product formation during  fermentation
CO4. Acquire the knowledge of  the production of  value-added products
 CO5. Acquire the knowledge of purification of  value-added products

	Contents
	45 Hrs

	Unit-I: 

      Introduction to Industrial microbiology: Scope and concepts; Criteria for selection of industrially important microbes; Preservation of industrially important microbes.
Types of fermentation process: Submerged fermentation, Solid state fermentation (Koji), batch fermentation, continuous fermentation, kinetics of fermentation process.
	15 Hrs

	Unit-II: Fermenter: Basic features; design and components of a bioreactor; Specialized bioreactors and their applications: tubular bio reactors, fluidized bed reactor, packed bed reactors, membrane bioreactors, Photo-bioreactors and anaerobic bioreactors; Sterilization of fermenter, Control of air, temperature, pH, foaming and feed; Aseptic inoculation and Sampling methods; Scale up of fermentation process-Merits and demerits.    Fermentation media: Strategies for media formulation; Natural and synthetic media; Role of buffers, precursors, inhibitors, inducers and micronutrients.                    
	15 Hrs

	Unit-III: General production strategies of microbial products and Downstream processing: 

     Antibiotic, Enzymes, anti-cholesterol compound, anti-cancerous compound, hormones.


     Objectives and significance of downstream processing: Overview of steps in extraction and 
      Purification of product; Filtration and centrifugation; cell disruption- Physical, chemical and biological methods; Product extraction; product purification, recovery and product testing. 
	15 Hrs

	Unit IV: Industrial production of secondary metabolites                                                  
                                

     Brewing Science, microbes in brewery science, alcohol fermentation technology, Industrial        production of Wine, Beer, Penicillin, Fungal amylase, Vit- B12, Bioenergy- Biofuel, Biodiesel, Biomethane, Bio hydrogen. Industrial safety measures. Industrial waste water management .IPR and patents.                                                                           
	  15 hrs


     Course Articulation Matrix: Mapping of Course Outcomes (COs) with Program Outcomes (POs 1-15)

	Course Outcomes (COs) / Program Outcomes (POs)
	Program Outcomes (POs)

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	Learn the overview of  scope and importance of  industrially important microbes
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Acquaint with different types of fermentation processes and equipments
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Evaluate  the factors influencing the enhancement of cell and product formation during  fermentation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Acquire the knowledge of  the production of  value-added products
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Acquire the knowledge of purification of  value-added products
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


     Pedagogy: Lectures, Seminars, Industry/Institute Visits, Debates, Quiz, Project and Assignments
	Formative Assessment for Theory

	Assessment Occasion/ type
	Marks

	Attendance
	10 Marks

	Class Test
	10 Marks

	Debate/Quiz/Assignment
	10 Marks

	Seminar
	10 Marks

	Total
	40 Marks

	Formative Assessment as per guidelines are compulsory


Government of Karnataka

Model Curriculum
	Course Title
	Industrial Microbiology (Practical)
	Practical Credits
	2

	Course Code
	MIC C20P
	Contact Hours
	 Hours

	Formative Assessment
	25 Marks
	Summative Assessment
	25 Marks

	PRACTICAL CONTENT 

	1. Demonstration of a basic fermenter
2. Preparation of natural medium used in a industry

3. Preparation of synthetic  medium used in a industry

4. Production of amylase/protease/cellulase/pectinase/invertase by solid substrate fermentation
  (with Atleast 2 substrates)

5. Production of enzyme (amylase/protease/cellulase/invertase by submerged fermentation

6. Preservation of microbes with glycerol/soil.

7. Preservation of microbes by Silica gel method/lyophilization

8. Study of growth and  revival of Mammalian cell lines 

9. Air filter challenge test 
10. Production and estimation of  any one secondary metabolite  

11. Downstream technique- Solid-liquid separation by using a centrifugation 
12. Downstream technique- Demonstration of Microfiltration technique

13. Downstream technique- cell disruption by sonicator/enzyme
14. Estimation of dissolved oxygen and free carbon di oxide.
15. Internship report


           Pedagogy: Experiential learning, Problem solving, Project
	Formative Assessment for Practical

	Assessment Occasion/ type
	Marks

	Attendance
	05 Marks

	Records
	05 Marks

	Performance
	05 Marks

	Test
	10 Marks

	                Total
	25 Marks

	Formative Assessment as per guidelines are compulsory
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