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Course 
Code 

Course Name Category L T P Credit 

223MB2A3CA 
ENVIRONMENTAL AND 

AGRICULTURAL MICROBIOLOGY 
CORE 4 - - 4 

PREAMBLE 

This course has been designed for students to learn and understand  

   The diversity of microorganisms in different milieu. 

   The beneficial role of microbes in the process of recycling different molecules 

with the aid of biogeochemical cycles. 
   Explore the positive utilities of microorganisms in agriculture.  

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Validate the microorganisms of air  K3 

CO2 Comprehend the different biogeochemical cycles  K3 

CO3 Utilize microorganisms in agriculture  K3 

CO4 Analyze the quality of water sample  K3 

CO5 Utilize microorganisms efficiently in removing wastes K3 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

Course Focuses on  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 
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223MB2A3CA 
ENVIRONMENTAL AND AGRICULTURAL 

MICROBIOLOGY 
SEMESTER III 

Total Credits:  4 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Aerobiology 9 h 

Microbial flora of air - Biological indicators of air pollution. Enumeration of 
microorganisms from air - Air sampling devices. Significance of air Micro flora, 
Airborne diseases - Bacterial, Fungal and Viral. Effect of Air pollution on plants and 
Humans. Air sanitation - Dilution, UV light, HEPA filters, fumigation, desiccant 
rotor. 

Unit  II Soil Microbiology 9 h 

Structure, Types, Physical and Chemical properties - Soil microbes - Isolation, types 
of organisms and its enumeration - Weathering and Humus formation - Soil 
pollution - Sources. Biogeochemical cycling – Nitrogen, Carbon, Phosphorous, 
Sulphur and Iron cycles its significance. 

Unit  III Microbes in Agriculture 10 h 

Nitrogen Fixing Microorganisms - Symbiotic and free - living nitrogen fixers - 
Rhizobium, Azotobacter, Azospirillum, Frankia, BGA and Azolla - Phosphate 
solubilizers  - Phosphobacterium and Aspergillus. Phytopathogens - Bacterial, 
Fungal and Viral diseases - Wilt, Blight, Canker, Mosaic, Wildfire, Crown gall, Soft 
rot - Control measures. 

Unit  IV Aquatic Microbiology 10 h 

Microbiology of water - Fresh water and Marine - Water Pollution and Waterborne 
Pathogens - Assessment of water quality - Chemical and Microbial - Bacteriological 
examination of water - MPN, Coliform count - Indicator organisms - Microbiology 
of Sewage - Waste water treatment – primary, secondary and tertiary – Biological 
oxygen demand (BOD) and Chemical oxygen demand (COD). 

Unit  V Waste Management 10 h 

Recycling of Solid wastes – landfills, vermicomposting – Value added products 
from wastes - Biogas, Mushroom and SCP production. Biodegradation of Complex 
Polymers - Cellulose, Hemicellulose, Lignin, Chitin and Pectin, Bioremediation  - 
In- situ, Ex -situ, Intrinsic and Engineered, Bioleaching - Copper and Uranium. 
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Case Study: Case Study: Consider that due to induced mutation most of the 
bacteria present on the surface of our earth are killed. Which biogeochemical cycle 
is this condition capable of altering tremendously and why? What could be the 
after effect of such a condition? 

 

Text Books 

1 
Atlas R. M and Bartha, (2005). Marketing Management. (5th Edn.) 
Delhi:Prentice Hall. 

2 Black J. G. (2013). Microbiology. (8 Edn.) New Delhi:John Wiley and Sons. 

 

References 

1 Michael Madigan, (2015). Brock Biology of Microorganisms. (15 Edn.) New 
Delhi:Pearson publishers. 

2 Maier RM, Pepper IL and Gerba CP,. (2009). Environmental Microbiology. (2 
Edn.) New Delhi:Academic Press. 

3 Joseph C Daniel, (1999). Environmental Aspects of Microbiology. (1Edn.) 
Chennai: Bright Sun publishers. 

4 Alexander,M. (1977). Introduction to soil microbiology. (2 Edn.) John Wiley & 
Sons, Inc.,. New York. 

5 
Madigan, M., Bender K. S., Buckley D.H., Sattley W. M., and Stahl D.A. 
Brock. (2017) . Biology of Microorganisms.  (15th ed) Pearson Publishers, 
New York. 

6 NPTEL Course - Applied Environmental Microbiology: 
https://nptel.ac.in/courses/105107173 
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Course 
Code 

Course Name Category L T P Credit 

223MB2A3CB 
MEDICAL MYCOLOGY AND 

PARASITOLOGY 
CORE 4 - - 4 

PREAMBLE 
This course has been designed for students to learn and understand  
   The concept of infectious disease process, transport, processing and examination of 

medically important fungi 

   The concept of infectious disease process, transport, processing and examination of 
medically important parasite 

   Helminthic infections and emerging parasitic infections 

COURSE OUTCOMES 
On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Recognize the importance of infectious disease and processing 
of clinical samples. 

K3 

CO2 
Classify the morphology, cultural characteristics and 
pathogenesis of fungal infections. 

K3 

CO3 
Illustrate the morphology, cultural characteristics and 
pathogenesis of subcutaneous mycosis. (Rewrite) 

K3 

CO4 
Adapt suitable technique to identify the blood borne parasitic 
infections. 

K3 

CO5 
Apply the techniques for identification of helminthic parasitic 
infections. 

K3 

 

MAPPING WITH PROGRAMME OUTCOMES 
 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2 
 

    

CO3      

CO4    
 

 

CO5    
 

 
Course Focuses on 

 Skill Development  Entrepreneurial Development 

 Employability  Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human 

Values/ Ethics 
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223MB2A3CB MEDICAL MYCOLOGY AND PARASITOLOGY SEMESTER III  

Total Credits:  4 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Overview of Fungal Infections 10  h 

Morphology, Taxonomy, classification of fungi, detection and recovery of fungi 
from clinical specimens. Classification of medically important Fungi (Morphology, 
Infection & Reproduction), Immunity to Fungal Infections. Culture Media and 
Stains in Mycology, Normal fungal flora of human beings, Specimen collection, 
preservation, Transportation & Identification of Mycological Agent. 

Unit  II Dermatophytes 10 h 

Dermatophytes and agents of superficial mycoses - Trichophyton. Edidermophyton 
and Microsporum. Yeasts of medical importance - Candida, Cryptococcus. Pityriasis 
versicolor, White piedra, Black piedra, Tinea nigra and Mycotoxins. Allergic Fungal 
diseases - Mycetismus. 

Unit  III Subcutaneous and other Mycosis 10 h 

Subcutaneous Mycosis – Mycetoma, Sporotrichosis, Chromoblastomycosis, 
Systemic Mycosis- Histoplasmosis, Blastomycosis, Coccidioidomycosis, Black 
fungus. Opportunistic Mycosis – Candidiasis, Aspergillosis, Miscellaneous 
Mycosis- Otomycosis. Fungal infections in eyes. 

Unit  IV Introduction and classification of parasites 9 h 

 Introduction and classification of parasites - Pathogenesis, life cycle, lab diagnosis 
and prognosis of blood parasites - Malaria, and Filariasis - Intestinal amoebae. 
Examination of faeces, Direct and concentration methods. 

Unit  V Helminthic Infections 9 h 

Helminthic Infections - Taenia solium, T. Saginata, Echinococcus granulosus, Fasciola 
hepatica, Paragonimus westermani and Schistosomes, Ascaris lumbricoids, Ancylostoma 
duodenale, Trichuris triuchura and Enterobius vermicularis. Blood smear examination - 
Serology and Molecular Diagnosis- Emerging parasitic infections. 
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Case study: A 60 year old male admitted to the hospital complaining of shortness 
of breath, fever, chest pain and cough with blood. His medical history indicates he 
has smoked one pack of cigarette per day for past 40 years. Recently, he has been 
on immunosuppressive therapy for severe arthritis. A biopsy specimen of lung is 
obtained, a back colony growth observed on agar plate. Could you find the 
causative agent with further diagnosis? And suggest some drugs. 

 

Text Books 

1 
Chander J. 2017, "Text Book of Medical Mycology", 4th Edition. Jaypee 
Brothers Medical Pub. New Delhi. 

2 
Errol Reiss, H. Jean Shadomy, G. Marshall Lyon, 2016, "Fundamental Medical 
Mycology", Wiley-Blackwell. Unites States. 

 

References 

1 Reiss E. Shadomy H.J. and Lyon G.M, 2011, "Fundamental Medical 
Mycology", Wiley-Blackwell. Unites States. 

2 
Brooks G., Carrol K.C., Butel J. and Morse S, 2012, "Jawetz Melnick and 
Adelberg Medical Microbiology", 26th Edition. Lange Medical Publications 
USA. 

3 
Chatterjee K.D, 2019, "Parasitology: Protozoology and Helminthology", 13th 

Edition. CBS Publishers & Distributors Pvt. Limited. New Delhi. 

4 Arora DR, 2020, "Medical Parasitology",. 5th Edition. CBS Publishers & 
Distributors Pvt. Limited. New Delhi. 
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Course 
Code 

Course Name Category L T P Credit 

223MB2A3CC  
PHARMACEUTICAL MICROBIOLOGY 

AND QUALITY ASSURANCE 
CORE 4 

 
- 4 

PREAMBLE 

This course has been designed for students to learn and understand  

  The Quality and Sterility methods in pharmaceutical products 

  Role of a microbiologist in Pharma Industry 

  
Standardization of protocols in quality assurance of pharmaceutical products 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Understand the sampling guidelines for quality control. K3 

CO2 Apply GMP in pharmaceutical industry. K3 

CO3 
Interpret the test in accordance with pharmacopoeia 
compendia standards. 

K3 

CO4 
Analyze the significance of quality assurance in a 
pharmaceutical industrial process. 

K3 

CO5 Adopt the regulatory compliance in pharma industry K3 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2 
 

    

CO3      

CO4    
 

 

CO5    
 

 

Course Focuses on 

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human 

Values/ Ethics 
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223MB2A3CC 
PHARMACEUTICAL MICROBIOLOGY AND 

QUALITY ASSURANCE 
SEMESTER III 

Total Credits:  4 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Overview on practices and sampling 9 h 

WHO good manufacturing practices: Quality management in the drug industry: 
Heating, Ventilation and air conditioning systems of sterile and non-sterile 
pharmaceutical firms –Quality assurance - sampling and it types -raw materials, 
water, containers, condensates, polythene bags and air. 

Unit  II Spoilage and Quality analysis 9 h 

Types of spoilage- Physical, chemical and biological - Factors affecting spoilage – 
assessment of microbial spoilage – Selection and use of cleaning and disinfection 
agents in pharmaceutical manufacturing - Environmental monitoring methods in 
sterile and non sterile area –Sterilization control - sterilization monitors and Quality 
assurance of products. 

Unit  III Testing methods and Regulations 10 h 

Sterile and non sterile pharmaceutical products and their testing protocols: Sterility 
test - Microbial Limit Test - Bacterial endotoxin test (LAL test). Microbiological 
quality and regulatory requirements for WHO and FDA - Containment system 
integrity – Veterinary antimicrobial products - Bio therapeutics and manufactured 
products. 

Unit  IV Quality assurance in pharmaceutical industry 10 h 

The role of the qualified person in microbiological quality assurance - Safety in 
microbiology - Rapid enumeration and identification methods - Measurement of 
biocide effectiveness - International disinfectant testing protocols. Clean-in-Place, 
Sterilization in- place, clean room design, operation and regulatory standards. 

Unit  V Validation in quality assurance 10 h 

Microbiological quality assurance - Validation and types. Validation of aseptic 
processing and media fill piggy back analysis- Internal and Regulatory Auditing of 
the pharmaceutical microbiology department. Report writing and Documentation 
in microbiology lab. 
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Case study: Examine the changes in the environmental parameters in around the 
pharmaceutical industry such as N2, CO2, SO2 and microbial flora 
 

Text Books 

1 

Philip Kotler, R (2014). Quality assurance of pharmaceuticals A compendium 
of guidelines and related materials Volume 2. (2 updated Edn.) Delhi: 
Prentice Hall 

2 
W.B.Hugo&A.D.Russel (2007). Pharmaceutical Microbiology. (4Edn.) New 
Delhi: Blackwell Scientific Publications 

References 

1 
Dr Norman Hodges and Professor Geoff Hanlon (2012).Essential 
Microbiology for Pharmacy and Pharmaceutical Science. (1 Edn.) Wiley 
Blackwell 

2 
Geoff Hanlon and Tim Sandle, (2015). Industrial Pharmaceutical 
Microbiology – Vol&VolII: standards & Controls.(5Edn.):Euromed 
Communications.. 

3 Madigan ,M. (2006). Brock Biology of Microorganisms. (11 Edn.) USA: 
Pearson-Prentice Hall. 

4 www.pdfdrive.net.in 
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Course 
Code 

Course Name Category L T P Credit 

223MB2A3CD 
FOOD MICROBIOLOGY AND FOOD 

QUALITY CONTROL 
CORE 4 - - 4 

PREAMBLE 
This course has been designed for students to learn and understand  
   The relation between food and microbes.  

   The significance of fermented foods, food borne diseases and food quality control  

   The importance of food laws and regulations  

COURSE OUTCOMES 
On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Understand the physiological conditions of microbes in 
food. 

K3 

CO2 Summarize the importance of food borne diseases. K3 

CO3 
Apply suitable microbiological techniques for 
identification of food borne microorganisms. 

K3 

CO4 
Adopt various quality assurance methods in food 
industry. 

K3 

CO5 Understand the food laws and regulations. K3 
 

MAPPING WITH PROGRAMME OUTCOMES 
 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1   
  

 

CO2 
 

 
 

  

CO3  
 

 
 

 

CO4   
 

  

CO5    
 

 

Course Focuses on 

 Skill Development  Entrepreneurial Development 

 Employability  Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 
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223MB2A3CD 
FOOD MICROBIOLOGY AND FOOD 

QUALITY CONTROL 
SEMESTER III  

Total Credits:  4 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Food as a substrate 12  h 

 Incidence and types of microorganisms in food – Contamination and Spoilage of 
Meat, Poultry, Sea foods, Vegetables, Fruits.  Principles of food preservations: 
Asepsis, Preservation by use of High temperature,  Low temperature, Canning, 
Drying, Radiation and Food additives.  

Unit  II Fermented foods and food borne diseases 9 h 

Fermented foods - pickles - sauerkraut - Meat and fishery products – Country cured 
hams, Dry sausages,  Katsuobushi. Fermented milk products –, Yoghurt and 
Cheese. Food poisoning – Food borne diseases- Bacterial and Non- Bacterial.  

Unit  III Microbial analysis of food 10 h 

Indicator organisms – Direct examination – culture techniques – enumeration  
methods – plate – Viable & Total Count; Alternative methods – Dye reduction tests  
, electrical methods , ATP determination: Rapid methods, immunological methods  
– DNA / RNA methodology – Laboratory accreditation.  

Unit  IV Quality assurance in food industry 8 h 

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, GMP, SSOP, HACCP- Principles & Applications.  

Unit  V Food laws and regulations 9 h 

National – PFA Essential Commodities Act (FPO, MPO etc.). International – Codex  
Alimentarius, ISO – 9000 series, ISO 22000 & BS 5750. Regulatory Agencies – WTO,  
FSSAI. Hygiene and sanitation in food sector General Principles of Food Hygiene,  
GHP for commodities, equipment, work area and personnel, cleaning and 
disinfection (Methods and agents commonly used in the hospitality industry), 
Safety  aspects of processing water (uses & standards) and Waste Water & Waste 
disposal. 
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Case study: A patient comes with a doctor's prescription with the symptoms of 
diarrhea and vomiting, typically lasting 1 to 7 days and also with abdominal 
cramps, nausea, fever, back aches, and fatigue. Analyse the causative agent of the 
infection relevant to the symptoms.  
 
 
Text Books 

1 
Frazier. W.C and D.C Westhoff, (2008). Food Microbiology. (5th Edn.) Delhi: 
McGraw Hill publishing Co.,. . 

2 Jay,J. M. (2007). Modern Food Microbiology. (7Edn.) New York: Van. 

 

References 

1 Adams. M. R and M. D Moss,. (2008). Food Microbiology. (3 Edn.) New  
Delhi: Panama Publishers... 

2 
D Kumar Bhatt, Priyanka Tomar,. (2010). An Introduction to Food Science 
Technology and Quality Management. (Edn.) New Delhi: Kalyani 
Publishers.. 
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Course 
Code 

Course Name Category L T P Credit 

223MB2A3CE 
RESEARCH METHODOLOGY AND 

BIOSTATISTICS 
CORE 3 1 - 3 

PREAMBLE 

This course has been designed for students to learn and understand  

   The range of research methods  

   The basis of statistical methods and their usage 

   The importance of statistical methods in biological sciences  

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Categorize and design a research study and recognize the 
process and analysis of research data. 

K3 

CO2 
Interpret the reports for statistical and qualitative data. 
Demonstrate competence in open defense presentation. 

K4 

CO3 Write the  research article and extramural proposals K3 

CO4 Acquire the knowledge on  basic concepts of biostatistics K4 

CO5 
Understand and compute the basic descriptive statistical 
measures.  

K4 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1  
 

   

CO2      

CO3   
 

  

CO4      

CO5 
 

    
  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 
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223MB2A3CE 
RESEARCH METHODOLOGY AND 

BIOSTATISTICS 
SEMESTER III 

Total Credits:  3 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Research Methodology: An Introduction 9 h 

Research Methodology - Definition, objectives and types of research. Research 
approaches - Processing and analysis of research data - Identification of research 
gap - Research design. Sampling – types and design.  

Unit  II Thesis Preparation and presentation 9 h 

 Components of thesis - Title - Acknowledgements - Abstract - Keywords -  
Introduction - Materials and Methods -  Results - Discussion - Summary - 
Bibliography and its types. Preparation for Open Defense Presentation. 

Unit  III Article and Research proposal preparation 10 h 

Article Writing: Article collection - Mendeley reference manager tool - Components 
of Research article, Review article. Book and book chapters - Research proposal 
writing - Developing an outline Preamble - specific aim - background structure - 
budget proposal and justification. Plagiarism. Funding agencies in India and their 
operations - GOs and NGOs.  

Unit  IV Introduction to Biostatistics 10 h 

Definition – Scope of Biostatistics. Applications of biostatistics. Specific aspects of 
statistical data – Collection and Classification of data. Methods of representation of 
statistical data – Graphical, Pictorial and tabular – essential features, types, 
significance and limitations 

Unit  V Descriptive statistics 10 h 

Measures of central tendency - Arithmetic mean, Median, Mode. Calculation of 
Mean, median, Mode in series of individual observations, discrete series, 
continuous. Measures of dispersion - standard deviation. Correlation - Karl 
pearsons coefficient of correlation - Analysis in SPSS software. 

Case Study: Point out the difference between one tailed and two tailed tests and 
how can you test the significance between two mean under large sample? 
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Text Books 

1 
Gupta, S. P., (2009). Specifications of Statistical methods, 28th Edition. Sultan 
Chand & sons. . 

2 
Kothari, C. R., (2004). Research Methodology: Methods and Techniques, New 
Age International, New Delhi. 

 

References 

1 Zar, J.H. (2006). Biostatistical analysis, 4th Edn. Pearson education Inc. New 
Jersey. 

2 Sundar Rao, P.S.S. and Richard, J. (2006). Introduction to Biostatistics & 
Research methods. Prentice -Hall of India (P) Ltd, New Delhi. 

3 R S N Pillai and Bhagavathi, S. (2003). Practical Statistics.  4th Edn. Chand 
Publisher 

4  D. N. Elhance, Veena Elhance and B. M. Aggarwa. (2010). Fundamentals of 
Statistics First Edition, Kitab Mahal Publisher 

5 https://onlinecourses.nptel.ac.in/noc20_bt28/preview 

6 https://onlinecourses.swayam2.ac.in/cec20_mg13/preview 

7 https://onlinecourses.swayam2.ac.in/cec20_bt23/preview 
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 223MB2A3CP 
CORE PRACTICAL: APPLIED 
MICROBIOLOGICAL TECHNIQUES 

SEMESTER III 

 

Total Credits:  3 

Total Instructions Hours:  72 h 
 

S.No Contents 

1 Isolation of air borne microorganisms - Settling plate method 

2 Microbial dye decolorization - Methylene blue/ Crystal violet  

3 Isolation of symbiotic nitrogen fixers - Rhizobium  

4 Isolation of Microbes (bacteria and fungi) from spoiled fruits and 
vegetables 

5 Quality analysis of non-sterile therapeutic products - Microbial Limit test 

6 
Enumeration of microorganisms from water using membrane filtration 
method 

7 Extraction and estimation of pigments from Algae/ Bacteria 

8 Alcohol fermentation from fruits - wine 

9 
Isolation and identification of clinically important fungi - Candida 
albicans, Aspergillus sp., 

10 Quality analysis of milk sample - Resazurin test 

11 Cultivation of Oyster Mushroom 

12 Real Time PCR - Demonstration 

 

Note:  Out of 12–10 Mandatory 
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References 

1 Aneja K R, 2012, "Experiments in Microbiology, plant pathology and 
biotechnology", 4th Edition. New age publishers, Kolkata 

2 
James C Cappuccino, 2013, "Microbiology A laboratory manual", 1st edition, 
Pearson education publishers, Bangaluru 

3 
Rajan S and Selvi Christy, 2018, "Experimental Procedures in Life Sciences", 
ISBN 13: 9789386478252, CBS Publishers, India 

4 
Kannan N, 1997, Laboratory Manual of General Microbiology, 1st edition, 
Panima Publishing House, New Delhi 
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Course 
Code 

Course Name Category L T P Credit 

223MB2A3DA 
MEDICAL LABORATORY 

TECHNIQUES 
DSE 3 1 - 3 

PREAMBLE 

This course has been designed for students to learn and understand  

  The organization of clinical laboratory 

  The processing of clinical samples 

  
The importance of SOP in laboratory testing 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Understand the organization of clinical laboratory K1 

CO2 
Apply suitable antiseptics and disinfectants in laboratory 
conditions 

K1 

CO3 Analyze various clinical samples. K2 

CO4 Calibrate the instruments for quality assurance. K2 

CO5 Formulate SOP in clinical laboratory K3 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1    
 

 

CO2 
 

    

CO3   
 

  

CO4   
  

 

CO5   
  

 

Course Focuses on  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human 

Values/ Ethics 
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223MB2A3DA MEDICAL LABORATORY TECHNIQUES SEMESTER III 

Total Credits:  3 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Introduction to Clinical laboratory 9 h 

Basic laboratory principles - Organization of clinical laboratory - Biosafety in 
containment laboratory - National and International GLP (Good laboratory 
Practices) - Role of medical laboratory technician - personnel hygiene and safety 
measures. 

Unit  II Antiseptics & Disinfectants 9 h 

Definition -Types - Mode of Action – Uses. Antimicrobial agents and Antibiotics: 
Introduction, mechanism of action, classification and uses, Antibiotic susceptibility 
testing - Stokes, Kirby-Bauer method, Minimal Inhibitory Concentration and 
Minimal Bactericidal Concentration. 

Unit  III Collection and processing of blood 10 h 

Collection and processing of blood sample- separation of serum and plasma - 
Sampling errors - Preservation of samples. Determination of Total Count, 
Differential Count, Erythrocyte Sedimentation Rate, Hemoglobin concentration 
(Hb), Bleeding Time & Clotting Time. ABO Blood group system. Detection of blood 
glucose, Urea, Cholesterol and Bilirubin. Profiling - Liver function test, Renal 
function tests. Hormones - T3, T4, TSH, FSH, LH, Prolactin, Insulin.  

Unit  IV Processing of Urine, Stool and Sputum sample 10 h 

Collection, transport and Storage of Urine, Stool and Sputum sample. Macroscopic 
and Microscopic examination - Urine: sugar, albumin, bile salts, bile pigments and 
ketone bodies - Pregnancy Test. Stool – Cyst, Ova, Mucus, Pus, RBC, Reduced 
sugar, Occult blood. Sputum –Petroff’s method, AFB staining. 

Unit  V Maintenance of Laboratory 10 h 

Maintenance of Laboratory Equipment’s – Centrifuge, calorimeter, microscope, 
incubator, autoclave. Laboratory Certification process – National Accreditation 
Board for Laboratories, Indian Standard Organization - Standard Operating 
Procedure - Clinical Laboratory records. Biomedical waste management – Bureau 
of Indian Standards- danger signs and Symbols. 
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Case study: A patient comes to you with a doctor's prescription asking you to 
analyze the thyroid profiling of the patient. The patient has memory issues, drying 
of skin, hair fall, weight gain etc. What are the tests that you would perform under 
thyroid profiling? What could probably be the ailment surrounding the patient 
with your limited knowledge on the patient and his history. Based on your report, 
what could probably the doctor prescribe the patient? 
 

Text Books 

1 
Ananthanarayanan R and CK Jayaram Panicker, (2020). Textbook of 
Microbiology. (11Edn.) Delhi: Orient Longman.. 

2 
Monica Cheesbrough, (2018). District Laboratory Practice in Tropical 
Countries. (2Edn.) USA: Cambridge University Press.. 

References 

1 Bailey and Scotts,. (1994). Diagnostic Microbiology. (9 Edn.) New Delhi: 
Baron and FinegoldCVMosby Publications. 

2 Jawetz E Melnic JL and Adel berg EA,. (1998). Review of Medical 
Microbiology. (10 Edn.) USA: Lange Medical Publications. 

3 Mackie and McCatney,. (1994). Medical Microbiology. (14 Edn.) New Delhi: 
Church will Livingston. 

4 Patrick.K.Murray,I.N. (2012). Medical Microbiology. (4 Edn.) USA: Mosboy 
Publishers. 
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Course 
Code 

Course Name Category L T P Credit 

223BC2A3DA FREE RADICALS AND ANTIOXIDANT SYSTEM DSE 3 1 
 

3 

PREAMBLE 

This course has been designed for students to learn and understand  

   the concepts of free radicals, ROS & RNS, and their chemical characteristics. 

   the importance of enzymic antioxidants in preventing oxidative damage  

    the role of antioxidants as immunomodulators and their impacts on body. 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 
Demonstrate the formation of free radicals, ROS, and RNS in biological 
systems and their sources 

K3 

CO2 
Examine the effects of free radicals in various disease conditions and effect 
of exercise on antioxidants 

K4 

CO3 
Analyze the chemistry, mechanism and effect  of enzymic and synthetic 
antioxidants  

K4 

CO4 
Evaluate the chemistry, mechanism and functions of   different non-
enzymic antioxidants  

K5 

CO5 
Assess the role of antioxidant in therapeutics and gain insights into future 
perspectives and challenges in the field 

K5 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4      

CO5      

COURSE FOCUSES ON  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 
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223BC2A3DA 
FREE RADICALS AND ANTIOXIDANT 

SYSTEM 
SEMESTER III 

Total Credits:  3 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Introduction to Free Radicals and Oxidative Stress 10 h 

Definition of free radicals, Reactive Oxygen Species (ROS) and Reactive Nitrogen 
Species (RNS). Formation and physiological roles of free radicals. Mechanism of 
oxidative damage to biomolecules (DNA, proteins, lipids).  Techniques for 
measuring ROS/RNS levels.  

Unit  II Reactive Oxygen Species and Disease 10 h 

 Oxidative stress in atherosclerosis,obesity and metabolic syndrome, hypertension, 
Alzheimer's, Parkinson's, Mitochondrial dysfunction, skin aging processes,Air 
pollution and respiratory diseases.Exercise-induced ROS production, Redox 
balance and muscle recovery. Effects of exercise on antioxidant defense systems. 

Unit  III Enzymic Antioxidants and synthetic Antioxidants 8 h 

Enzymic antioxidants- Chemistry, mechanism, antioxidant effect of superoxide 
dismutase (SOD), Catalase, Glutathione Peroxidase and the glutathione system 
Synthetic antioxidants: BHA (butylated hydroxyanisole), BHT (butylated 
hydroxytoluene), TBHQ (tert-butylhydroquinone), and their chemical properties. 

Unit  IV Non Enzymic Antioxidants 10 h 

 Non Enzymic antioxidants- source, chemistry, toxicity, biochemical functions, 
bioavailability, bioassays, Antioxidant effects of Vit A, Vit C (ascorbic acid), Vit E 
(tocopherols and tocotrienols), glutathione and selenium. 

Unit  V Emerging Topics in Free Radicals and Antioxidant system 10 h 

Mitochondrial-targeted therapeutics .Antioxidants as immunomodulators. 
Antioxidant strategies for stem cell therapy. Redox modulators in cancer therapy- 
Redox-active compounds in drug discovery. Clinical trials and future perspectives. 
Antioxidant supplementation and disease prevention. - Personalized nutrition and 
antioxidant requirements 
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Text Books 

1 
Steven I Baskin, Harry Salem, 2020 “Oxidants, Antioxidants, and free 
Radicals”, 1st Edition, CRC Press, Florida 

2 

Donald Armstrong, 1994,  “Free Radicals in Diagnostic Medicine: A systems 
approach to Laboratory Technology, Clinical Correlations and Antioxidant 
Therapy; v. 366”, 4th edition, Springer Science, LLC. 

 

References 

1 Barry Halliwell and John M.C. Gutteridge, 1998,  “Free Radicals in Biology 
and Medicine”, 3rd Edition, Oxford University Press, United Kingdom 

2 Vibila Rani, 201 5, “Free Radicals in Human health and Disease”, 5th edition, 
Springer, New York, USA 

3 Helmut Sies, 1991, “Oxidative Stress: Oxidants and Antioxidants”, 2nd 
edition, Academic Press, London, United Kingdom 

4 Dietmar Spengler, 2015, “The Redox Theory of Aging: Physiological Roles 
and Mechanisms of Aging”, 3rd edition, Springer, New York, USA 
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Course 
Code 

Course Name Category L T P Credit 

223BT2A3DA MOLECULAR THERAPEUTICS DSE 3 1 - 3 

PREAMBLE 

This course has been designed for students to learn and understand  

   The types of gene therapy and drug delivery 

   The importance of cell therapy and recombinant therapy 

   The basis of microbial pathogenesis and various immunological approaches 

COURSE OUTCOMES 

On the successful completion of the course, students will be able to  

CO 
Number 

CO Statement 
Knowledge 

Level 

CO1 Sketch the process of drug targeting and gene therapy K3 

CO2 Evaluate the use of stem cells and tissue engineering in therapy K4 

CO3 Summarize recombinant gene therapy K5 

CO4 Integrate pathogenic diseases and metabolic disorders K5 

CO5 Design the concept of immunotherapy and its applications K5 

 

MAPPING WITH PROGRAMME OUTCOMES 

COs/POs PO1 PO2 PO3 PO4 PO5 

CO1      

CO2      

CO3      

CO4   
 

  

CO5   
  

 
  

 Skill Development  Entrepreneurial Development 

 
Employability 

 
Innovations 

 Intellectual Property Rights  Gender Sensitization 

 
Social Awareness/ Environment   Constitutional Rights/ Human Values/ 

Ethics 
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223BT2A3DA MOLECULAR THERAPEUTICS SEMESTER III 

Total Credits:  3 

Total Instruction Hours:  48 h 
 

Syllabus 

Unit  I Concepts of Gene Therapy and Drug Delivery 09 h 

Introduction to Gene Therapy, Drug targeting and drug delivery system. 
Intracellular barriers of gene delivery, gene therapy for inherited and acquired 
diseases, virus mediated gene transfer. Liposome and Nanoparticles mediated gene 
delivery 

Unit  II Stem cells and Tissue Engineering 10 h 

 Introduction to Cellular therapy. Stem cells: definition, properties and potency of 
stem cells; Sources: embryonic and adult stem cells, Role of adult and embryonic 
stem cells in therapy. Concept of tissue engineering; Role of scaffolds; Role of 
growth factors in tissue engineering. Clinical applications and Ethical issues. 

Unit  III Recombinant Gene therapy 10 h 

Introduction to Recombinant therapy, Clinical application of recombinant 
technology, Erythropoietin, insulin analogs and its role in diabetes, Recombinant 
human growth hormone, streptokinase and urokinase in thrombosis. Recombinant 
coagulation factors. 

Unit  IV Microbial Pathogenicity 10 h 

General concept of infectious disease, types of infectious diseases. Progression of 
Infection and Disease -Entrance (Portal of entry), Colonization (Adherence; 
Adhesion; Attachment), Prevention of Host Defenses, Antigenic Variation, 
Penetration into Host Cytoskeleton, Damage to Host Cells, Production of Toxins 

Unit  V Immunotherapy 09 h 

Introduction to Immunotherapy, Monoclonal antibodies and their role in cancer 
treatment, role of recombinant interferons, Immunostimulant and 
Immunosupressors in organ transplants, role of cytokine therapy in cancer. MAMP, 
RAMP and DAMP triggered immunity. Vaccines: types, recombinant vaccines and 
their clinical applications 
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Text Books 

1 
Palsson, B. and Bhatia, S. N, 2004, “Tissue Engineering”, 2nd  Edition, Prentice  
Hall, USA. 

2 
Greenwell, P. and McCulley, M, 2008, “Molecular Therapeutics: 21st century  
Medicine”, 1st  Edition, Wiley-Blackwell, USA.  

 

References 

1 Coleman, W.B.  and Tsongalis, G.J,  2006, “Molecular Diagnostics for the 
Clinical Laboratory”, 2nd  Edition, Humana Press, USA.  

2 Leonard, DGB, 2016, “Molecular Pathology in Clinical Practice”, 2nd Edition,  
Springer International Publishers, USA.  

3 Whitehouse, D. and Rapley, R, 2012, “Molecular and Cellular Therapeutics”, 
1st Edition,  Wiley – Blackwell Publications, USA.   

4 Quesenberry, P.J. and  Stein, G.S, 1998, “Stem Cell Biology and Gene 
Therapy”,  1st  Edition, John Wiley and Sons Publications, USA  
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223MB2ASSA SELF STUDY: DEVELOPMENTAL BIOLOGY   SEMESTER III 

Total Credits:   1 

  
 

Syllabus 

Unit  I  Basic concepts of development  

 Basic concepts of development: Potency, commitment, specification, induction, 
competence, determination and differentiation; stem cells; genomic equivalence 
and the cytoplasmic determinants; imprinting; mutants and transgenics in analysis 
of development. 

Unit  II Gametogenesis, fertilization and early development  

  Gametogenesis, fertilization and early development: Production of gametes, cell 
surface molecules in sperm - egg recognition in animals; embryo sac development 
and double fertilization in plants; zygote formation, cleavage, blastula formation, 
embryonic fields,  gastrulation and formation of germ layers in animals; 
embryogenesis, establishment of symmetry in plants. 

Unit  III   Morphogenesis and organogenesis in animals  

 Morphogenesis and organogenesis in animals: Cell aggregation and differentiation   
in   Dictyostelium;   axes   and   pattern   formation   in Drosophila, amphibia  and  
chick;  organogenesis  –  vulva  formation  in Caenorhabditis elegans , eye lens 
induction, limb development and regeneration in vertebrates; differentiation of 
neurons, post embryonic development - larval formation, metamorphosis; sex 
determination. 

Unit  IV  Morphogenesis and organogenesis in plants  

 Morphogenesis and organogenesis in plants: Organization of shoot and root apical 
meristem; shoot and root development; leaf development and phyllotaxy; 
transition to flowering, floral meristems and floral development in Arabidopsis and 
Antirrhinum. 

Unit  V   Cell death and aging  

Programmed cell death (PCD), aging and senescence - Programmed cell death in 
plants and animals - Apoptosis and Necrosis - Molecular Markers to determine 
Apoptosis. 
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Text Books 

1 
Scott    F    Gilbert,    2013, "Developmental    Biology", 10th Edition, 

Sinauer Associates, inc, Sunderland.  

2 
Kumar Pushkar, Singh AP, 2010, “CSIR-UGC NET/JRF/SLET Life Sciences”, 
Upkar Prakashan, Agra, India  

 

References 

1 2020, “CSIR-JRF-NET Life Sciences Book Combo Set with Ecology”, 
Pathfinder Publication, New Delhi  

2  Ashish Nagesh, Prashanth Kumar, Quaisher J Hossain, 2018, “UGC CSIR 
NET/SLET (JRF&LS) LIFE SCIENCES”, Arihant Publishers, New Delhi 

3 Singh BD, 2009, “Plant Breeding: Principles and Methods”, 11th Edition, 
Kalyani Publishers, India 

4 Van De Graaff Kent M, 2010, “Human Anatomy and Physiology”, 2nd 
Edition, McGraw-Hill Education, New Delhi  
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223MB2ASSB SELF STUDY: INHERITANCE BIOLOGY SEMESTER III 

Total Credits:   1 

  
 

Syllabus 

Unit  I  Mendelian principles  

 Mendelian principles: Dominance, segregation, independent assortment. Concept 
of gene: Allele, multiple alleles, pseudoallele, complementation tests. 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  

Gene mapping methods: Linkage maps, tetrad analysis, mapping with molecular 
markers, mapping by using somatic cell hybrids, development of mapping 
population in plants. Extra chromosomal inheritance: Inheritance of Mitochondrial 
and chloroplast genes, maternal inheritance. 

Unit  III   Microbial genetics  

 Microbial genetics: Methods of genetic transfers – transformation, conjugation, 
transduction and sex - Induction, mapping genes by interrupted mating, fine 
structure analysis of genes. 

Unit  IV  Human genetics   

 Human genetics: Pedigree analysis, lod score for linkage testing, karyotypes, 
genetic disorders. Quantitative genetics: Polygenic inheritance, heritability and its 
measurements, QTL mapping. 

Unit  V   Mutation   

Mutation: Types, causes and detection, mutant types lethal, conditional, 
biochemical, loss of function, gain of function, germinal verses somatic mutants, 
insertional mutagenesis. Structural and numerical alterations of chromosomes: 
Deletion, duplication, inversion, translocation, ploidy and their genetic 
implications. Recombination: Homologous and non - homologous recombination 
including transposition. 
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