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Biotechnology Engineering 

Vision ofThe 
Department 

The Department of Biotechnology is committed to achieve high standards 

 

 

 

 

 

in academe 

eXCelence through quality teaching with latest technology and research in the areas of 

sustainable agriculture, environment, health care and entrepreneurship. 

Mission ofThe Department 

 

I. To maintain high standards in teaching and laboratory courses to cater the needs of 

professional requirements of all stakeholders. 

2. To provide flexible curriculum through professional electives to allow the students to 

studythe courses of their choice towards career development 

3. To create opportunities and asupporting infrastructurefor students -through projects, 

dissertations, and possible entrepreneurial ventures in Biotechnology to achieve their
 

 

aspirations. 

 

Program Educational Objectives (PEOs) 

 

PEO-1: To Apply the fundamental knowledge of basic sciences, biological science and 

biotechnology to solve socially relevant problems. 

PEO-2: To Work in multi-disciplinary teams, communicate effectively and develop 

innovative solutions with the professional knowledge forcatering the needs of industry, 

research and academy. 

 

PEO-3: To encourage the students for carrier enhancement, lifelong learning 
and

 

enable them to evolve as an entrepreneur with innovative knowledge. 

 

Programme SpecificOutcomes (PSOs) 

PSO-1: Acquire knowledge in basic and advancedunderstanding of various domains 

of Biotechnology, implementingtheir applications in research and industry. 

PSO-2: Address the problems in various domains including health, agriculture and 

environmentby applying the Biotechnological techniques 

PSO-3: Excel in biotechnological technologies for career enhancement as an 

 

entrepreneur and pursuehigher education 
 

 

 

Departmer 

GIET Universit 

Odisha-765022 
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I Semester [First Year] 

UG Engineering & Technology 
 

 

 

 

Sl. 

No. 

 

Category 

 

Course 

Code 

 

Course Title 

 

Hours per week  

Credits 

L T P 

1 
Basic Science 

Courses 

 

23BBSBS110B1 
 

Engineering Mathematics-I 3 1 0 4 

2 Basic Science Courses 
23BBSBS10002 Physics 

3 0 2 4 
23BBSBS10003 Engineering Chemistry 

 

 

3 

 

Engineering Science 

Courses 

 

23BBSES10002 

Elements of Mechanical 

Engineering/ 

 

 

3 

 

 

0 

 

 

2 

 

 

`4 
 

23BBSES10001 
Electrical and Electronics 

Engineering 

 

4 
Engineering Science 

Courses 

 

23BBSES11003 
Programming for Problem 

Solving 

 

2 

 

0 

 

2 

 

4 

 

5 
Engineering Science 

Courses 

 

23BBSES10004 
 

Dietetics and Nutrition 

 

2 

 

0 

 

0 

 

1 

6 
Humanities and Social 

Sciences including 

Management Courses 

 

23BBSHS11001 
Communicative English and 

Soft Skills 
2 0 2 3 

 

7 
Engineering Science 

Courses 

 

23BBSES10105 
Engineering Graphics & 

Design 
 

1 

 

0 

 

2 

 

2 

22BBSES10106 Engineering Workshop 

8 Mandatory Courses 23BBSMC11101 Induction Program - - - 0 

    

Total Credits: 

 

16 

 

1 

 

10 

 

22 
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II Semester [First Year] 

UG Engineering & Technology 

 

 

 

Sl. 

No. 

 

 

Category 

 

 

Course 

Code 

 

 

Course Title 

Hours per week 
 

 

Credits  

L 

 

T 

 

P 

1 
Basic Science 

Courses 
23BBSBS12001 

Mathematics-II 
3 1 0 4 

2 
Basic Science 

Courses 

23BBSBS10002 Engineering Physics 
3 0 2 4 

23BBSBS10002 Chemistry 

 

3 
Engineering 

Science 
Courses 

 

23BBSES10106 

 

Engineering Mechanics 

 

3 

 

0 

 

2 

 

`4 

 

4 
Engineering 

Science 
Courses 

 

23BBSES12003 
Data Structure & 

Algorithms 

 

2 

 

0 

 

2 

 

4 

 

 

5 

Humanities 

and Social 

Sciences 

including 
Management 

Courses 

 

 

23BBSHS11101 

 

 

English 

 

 

2 

 

 

0 

 

 

2 

 

 

3 

 

 

6 

 

Engineering 

Science 

Courses 

23BBSES10105 
Engineering Graphics 

& Design 
 

 

1 

 

 

0 

 

 

2 

 

 

2  

23BBSES10106 

Engineering 

Workshop/Manufacturi 

ng Practices 

7 
Mandatory 

Courses 
23BBSMC12201 NCC/NSS/Yoga - - - 0 

   
Total Credits: 

14 1 12 21 
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III Semester [Second Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

 

Sl. 

No. 

 

 

Category 

 

Course 

Code 

 

 

Course Title 

Hours per week 
 

 

Credits  

L 

 

T 

 

P 

1 
PC 

23BBTPC23002 Biochemistry 3 0 2 4 

2 PC 23BBTPC23003 Microbiology 3 0 2 4 

 

3 
PC 

 

23BBTPC23001 
Fundamentals of Biology and 

Biotechnology 
3 0 0 3 

4 
ES 

23BCSES23001 
Object Oriented Programming 

using JAVA 
3 0 2 4 

5 
BS 

 

23BCSES23002 
Fluid Mechanics and Hydraulic 

Machine 
3 1 0 4 

6 
HS 23BHSHS23001 English Learning – 01 1 0 2 2 

7 
PST 

23BBTPW23001 
Summer Internship-1 0 0 2 1 

8 
PST 

23BBTPW23002 
 

Learning Project-1 
0 0 2 1 

   Total Credits: 16 1 6 23 
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IV Semester [Second Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

 

 

Sl. 

No. 

 

 

Category 

 

 

Course 

Code 

 

 

Course Title 

Hours per week Credits 

 

L 

 

T 

 

P 

 

1 
PC 23BBTPC24001 

 

Molecular Biology 
3 0 2 4 

2 
PC 23BBTPC24002 Biostatistics 3 0 2 4 

3 PC 
 

23BBTPC24003 
Upstream Process 

Engineering 
3 0 2 4 

4 PC 
 

23BBTPC24004 
Bio-analytical 

Techniques 
3 0 0 3 

5 ES 
 

23BESCS24001 
Data Base 

Management System 
3 0 0 3 

6 
HS 23BHSHS24001 English Learning -02 1 0 2 2 

7 PST 23BBTPW24001 Learning Project-2 0 0 2 1 

   
Total Credits: 16 0 5 21 

http://www.giet.edu/


GANDHI INSTITUTE OF ENGINEERING AND 

TECHNOLOGY UNIVERSITY, ODISHA, GUNUPUR 

765022 
www.giet.edu 

9 

 

 

 

 

 

 

 

V Semester [Third Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 

L T P 

 

1 PC 
 

23BBTPC35001 
 

Genetic Engineering 
3 0 2 4 

2 PC 
23BBTPC35002  

Plant Biotechnology 
3 0 2 4 

3 
PC 

23BBTPC35003 Industrial Microbiology 

and Enzyme Technology 
3 0 0 3 

4 
PE 

23BBTPE35001 Bioreactor Design and 

Analysis 
3 0 0 3 

5 
OE 

23BBTOE35001 Biochemical Reaction 

Engineering 
3 0 0 3 

 

6 

 

MGC 

23BMGMG35001 

/ 

23BMGMG35002 

Organisational 

Behaviour /Engineering 

Economics and Costing 

 

2 

 

0 

 

0 

 

2 

7 
PST 23BBTPW35001 Summer Intership-2 0 0 2 1 

8 
PST 23BBTPW35002 Minor Project-1 0 0 4 2 

9 MC 23BMCMC30001 Constitution of India 0 0 0 0 

   
Total Credits: 17 0 5 22 
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VI Semester [Third Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week Credits 

L T P  

 

1 
PC 

 

23BBTPC36001 
Immunology and 

Immunotechnology 
3 0 2 4 

2 PC 23BBTPC36002 Bioinformatics 3 0 2 4 

3 
PC 23BBTPC36003 

Environmental 

Biotechnology 
3 0 0 3 

4 PE 23BBTPE36001 
Downstream Process 

Engineering 
3 0 0 3 

 

5 OE 
 

23BBTOE36001 
Optimization 

Engineering 
3 0 0 3 

 

 

6 

 

 

MGC 

 

23BMGMG35001 / 

23BMGMG35002 

Organisational 

Behaviour 

/Engineering 

Economics and 

Costing 

 

 

2 

 

 

0 

 

 

0 

 

 

2 

7 
PST 

 

23BBTPW36002 Minor Project-2 0 0 4 2 

 

8 

 

MC 
 

23BMCMC30002 
Essence of Indian 

Knowledge Tradition 
0 0 0 0 

   
Total Credits: 17 0 4 21 
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VII Semester [Fourth Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

 

Sl.No. 

 

Category 

 

Course 

Code 

 

Course Title 
Hours per week  

Credits 

L T P 

1 
PC 

 

23BBTPC47001 Animal Biotechnology 3 1 0 4 

 

2 

 

PC 
 

23BBTPC47002 

Medical and 

Pharmaceutical 

Biotechnology 

 

3 

 

0 

 

0 

 

3 

 

3 
PC 23BBTPC47003 Food Biotechnology 3 0 0 3 

 

4 
PE 23BBTPE47001 Nanobiotechnology 3 0 0 3 

5 
OE 23BBTOE47001 Process Instrumentation 3 0 0 3 

 

6 
PST 

 

23BBTPW47001 Summer Intership-3 0 0 2 1 

7 
PST 23BBTPW47002 Major Project-1 0 0 6 3 

   
Total Credits: 15 1 4 20 
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VIII Semester [Fourth Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

 

Sl. 

No. 

 

Category 

 

Course 

Code 

 

Course Title 
Hours per week  

Credits 

L T P 

 

1 

 

PE 
 

23BBTPE48001 

 

Protein Engineering 3 0 0 3 

 

2 PE 23BBTPE48002 
IPR,Bioethics and 

Biosafaty 
3 0 0 3 

 

3 

 

OE 23BBTOE48001 
Biomedical 

Instrumentation 
3 0 0 3 

4 
PST 23BBTPW48001 Technical Seminar 0 0 2 1 

5 
PST 23BBTPW48002 Major Project-2 0 0 6 3 

    

Total Credits: 

 

9 

 

0 

 

4 

 

13 
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SL. NO. 
COURSE WORK - 

SUBJECTS AREA 

CREDITS / SEMESTER 
TOTAL 

CREDITS I II III IV V VI VII VIII 

1 Humanities and Social Sciences 3 3 2 2 - - - - 10 

2 Management Courses - 1 - - 2 2 - - 5 

 

3 

 

Basic Science Courses 

 

4 

 

7 

 

4 

 

- 

 

- 

 

- 

 

- 

 

- 
 

15 

4 Engineering Science Courses 15 11 4 3 - - - - 33 

5 Professional Core Courses 
  

11 15 11 11 10 
 

58 

6 Professional Elective Courses - - - - 3 3 3 6 15 

7 Open - Electives - - - - 3 3 3 3 12 

 

8 
Project work, Seminar and 

Internship 

 

0 

 

0 

 

2 

 

1 

 

3 

 

2 

 

4 

 

4 
 

16 

 

9 
Mandatory Courses  

- 

 

0 

 

- 

 

- 

 

- 

 

- 

 

- 

 

- 

 

0 

 TOTAL 22 22 23 21 22 21 20 13 164 
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III Semester Syllabus [Second Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

Title of the subject 

Subject Code Third Semester L T P C QP 

 Biochemistry 3 0 1 4 A 
 

Course Educational Objective 

CEO1: To provide the knowledge on macromolecules present in the cell. 

CEO2: To have an idea about various metabolisms and their functions. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Obtain knowledge about the structure and functions of biomolecules such as 

Carbohydrates, Proteins, Amino acids and Lipids. 

CO2 Learn the basic structure of nucleic acids and principle of bioenergetics. 

CO3 Understand the hormones, vitamins, minerals and their functions. 

CO4 Understand the fundamentals of biochemical principles such as cellular metabolism 
and metabolic pathways. 

CO5 Know the regulations of biological/biochemical Processes of cell. 

CO6 Acquire the knowledge on concept of enzymes and its regulation. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs 

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

CO1 3 2 1 - - - - - - - - - 2 1 - 

CO2 1 2 1 1 - - - - - - - - 1 1 - 

CO3 2 1 2 1 - - - - - - - 1 - - - 

CO4 2 1 1 1 - - - - - - - - 1 - - 

CO5 3 2 1 - - - - - - - - 1 1 1 - 

CO6 2 1 2 1 - - - - - - - 1 1 2 1 

Avg. 2.16 1.5 1.33 1 - - - - - - - 1 1.2 1.25    1 

UNIT:1 [10 Hours] 

Structure and Function of Carbohydrates: Monosaccharide, Oligosaccharides, 

Polysaccharides, Structure and Function of Lipids: Concept of fatty acids Fatty Acids, Lipids 

Classification, storage lipids, structural lipids (glycerol phospholipid and sphingolipids). 

Structure and Function of Proteins: Amino acids, Peptide bond, Hierarchy of protein 

architecture, Ramachandran Plot. 

UNIT:2 [10 Hours] 

http://www.giet.edu/
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Structure and Function of Nucleic Acids: Nucleosides, nucleotides, difference in RNA and 

DNA structure, Double Helix Model of DNA, Structure and function of Hormones, Minerals 

and Vitamins. Principle of Bioenergetics: Bioenergetics and Thermodynamics, Phosphoryl 

group transfer and energy currency-ATP; Biological Oxidation and reduction reactions. 

UNIT:3 [10Hours] 

Metabolism-I: Introduction to metabolic processes; Metabolism of Carbohydrates: 

Glycolysis, TCA Cycle, ETS and Oxidative Phosphorylation, Gluconeogenesis, Glycogen 

metabolism, pentose-phosphate pathway. Metabolism of Lipids: Anabolism (Saturated), 

Catabolism (β-Oxidation). 

UNIT:4 [10 Hours] 

Metabolism-II: Metabolism of proteins: Biosynthesis of amino acids (role of precursors); 

Metabolism of Nucleic Acids: Catabolism and anabolism of purine and pyrimidine 

nucleotides. Photosynthesis: Light reaction and dark reaction. 

UNIT:5 [10 Hours] 

Enzymes: Properties of Enzyme, Classification of Enzymes, Mechanism of enzyme action, 

Kinetics of enzyme action (Michaelis- Menten kinetics and its significance), Activation 
energy, Enzyme Inhibition, Coenzymes. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books: 1. Principle of Bio-Chemistry – Lehinger, Nelson and Cox 

2. Biochemistry of Biochemistry by L. Stryer 

3. Fundamentals of Biochemistry by A.C Deb 

4. Fundamentals of Biochemistry – Voet&Voet 

5. Fundamental of Biochemistry, Jain and Jain 

http://www.giet.edu/
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Title of the subject 

Third Semester L T P C QP 

 Microbiology 3 0 1 4 A 

Course Educational Objective 

CEO1: To make the student learn about origin and evolution of microbes 

CEO2: To make the student understand regarding structure and function of different microbial 
Groups 

Course outcomes: At the end of the course, the student will be able to: 

UNIT:1 [ 10 Hours] 

Major contribution and events in microbiology, Microbial cell structures and importance 

(Bacteria,Fungi&Virus),Microbial classification and taxonomy: Domains of life, classification techniques 

for determining microbial taxonomy and phylogeny,Microbes in human welfare. 

UNIT:2 [ 10 Hours] 

Microscopy- Principles and applications, Culture media, Sterilization, Establishment of pure culture, 

Staining of bacteria, Host-Parasite relationship. 
Pattern of bacterial growth curve, influence of environmental factors on growth, Growth kinetics, 
Cyanobacteria and nitrogen fixation. 

UNIT:3 [10 Hours] 

Genetic recombination in bacteria (Transformation, Conjugation and Transduction), Transposons, Mutation 

in Microorganisms, Ames test for Mutagenesis, Use of recombinant DNA technology in Microbiology. 

Microbiology of foods and food poisoning, Types of microbes associated with food spoilage, Food 

CO1 Gain the knowledge about classifications, culture and identification of important 
microorganisms. 

CO2 Understand the microbial growth, reproduction and process of nitrogen fixation. 

CO3 Obtain the knowledge about food microbiology, human pathogens and their life cycle. 

CO4 Learn about the importance and types of antibiotics. 

CO5 Acquire the knowledge on medical microbiology. 

CO6 Understand the microbiology of environment. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs 

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

CO1 3 - 2 1 - - - - - - - 2 1 1 - 

CO2 2 - 2 2 - - - - - - - 1 1 1 - 

CO3 1 2 - 1 1 - - - - - - - 1 1 - 

CO4 2 - - - 2 - - - - - - - 1 2 - 

CO5 3 2 1 2 2 - - - - - - - 1 3 1 

CO6 3 1 1 1 1 - - - - - - 1 1 3 - 

Avg. 2.3 0.8 1 1.16 1 - - - - - - 0.6 1 1.83 0.16 
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preservation methods. 

UNIT-4[10 Hours] 

Basic concepts of diseases causing by microbes, Life cycle of some important pathogens like- Malaria, 
hepatitis, filaria, Antibiotics-classification & mode of action, Therapeutic index. 

UNIT:5 [10 Hours] 

Microbiology of fresh water and wastewater (sewage), Bacteriological analysis of water, Microbiology of 

Air, Microbiology of soil, Microbiology of extreme environments (Halobacteria, Methanogens, 

Thermofiles). 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books: 1.A text book by Micro biology by R.C.Dubey and D.K. Maheshwari, .S.Chand 

2. A text book by Micro biology by Naveen Kango, I.K.International Publishing House Pvt. ltd. 
3. Prescott’s Micro biology by Michael J.Pelczar, JR, E.C.S.Chan, Noel R.Krieg. Indian edition 

4. Prescott’s Micro biology by JoanneM.Willey, Linda M.Sherwood and Christopher J. Woolverton 

 

 

Title of the subject 

Subject Code Third semester L T P C QP 

BBTPC3020 Fundamentals of Biology 

&Biotechnology 

3 0 0 3 A 

Course Educational Objective 

CEO1: To introduce the basic knowledge of biology and its application 

CEO2: To understand the functions of cell ,cell division and principle of inheritance in living system 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Understand the chemistry of living cell and characteristic properties of both prokaryotic and eukaryotic 
cell. 

CO2 Know the organization of DNA in nucleus and importance of cell division. 

CO3 Understand different forms of DNA and DNA as genetic material. 

CO4 Learn about the scope and applications of biotechnology 

CO5 Learn about gene cloning and use of tools in genetic engineering. 

CO6 Understand the manipulation of genes and gene transfer techniques 

 

 CO-PO &PSO Mapping  

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

 CO1 1 1 - 2 - - - - - - - - 2 1 1  

 CO2 - 2 - 2 - 1 - - - - - - 1 2 1  

 CO3 - 1 - 2 2 - - - - - - - 1 1 1  

 CO4 - - - 2 - 3 - - - - - 1 2 1 2  

 CO5 - - 1 3 2 2 - - - - -  1 - 1  

 CO6 - - 1 2 3 - - 2 - - - - 1 1 -  

 Avg. 1 1.33     1 2.16 2.33    2 -    2 - - - 1 1.33 1.2 1.2  

UNIT:1 [10Hours] 

The cell: Cell as a unit of structure and function; ultra structure and characteristics of prokaryotic and eukaryotic 

cells; Cell wall and plasma membrane: Chemistry, structure and function of cell wall. Overview of membrane 

structure and functions; Structural organization of cell organelles: Chloroplast, Mitochondria, Peroxisomes, 

Endoplasmic reticulum, Golgi apparatus, Lysosomes and Vacuoles. 

UNIT:2 [10Hours] 

Nucleus: structure, molecular organization of chromatin (nucleosome), Cytoskeleton ; 

Cell division: Cell Cycle, Mitosis and Meiosis; Mechanism of membrane transport and trafficking- 

protein sorting and targeting; intercellular communication and associated signaling pathways; Cancer cell 

biology (Causes, Cell characteristics). 

UNIT:3 [10Hours] 

DNA as the genetic material-Griffiths experiments, Avery, Mc Leod and Mc Carty’s experiments. Hershy- 

Chase experiments. Structure of DNA- A, B and Z forms of DNA. Isolation, Purification and yield analysis 

of DNA. 

UNIT:4 [10Hours] 

Scope of Biotechnology: Milestones in Biotechnology, Molecular tools: Enzymes (Nucleases, 

Restriction endonucleases, Alkaline phosphatase, Polynucleotide kinase, DNA ligase, DNA polymerases, 

Reverse transcriptase, terminal deoxy nucleotidyl transferase, Poly A polymerase). 

UNIT:5 [10Hours] 

Introduction to gene cloning: Cloning vectors, Plasmid vectors, Bacteriophage vector, Cosmid vector, 

Phagemid vector, artificial chromosomes and expression vectors; Cloning in prokaryotic cells. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books: 
1. Cell Biology, Genetics, Molecular Biology, Evolution& Ecology by PS Verma and VK Agrawal, S. Chand 
2. Cell biology and Genetics by PK Gupta Rastogi Publication 
3. Biotechnology by U Satyanarayana, Publisher : Books &amp; Allied Ltd, India 

4. A Textbook of Biotechnology, by R C Dubey, Publisher : S Chand 

5. MolecularBiologyoftheCell4thEditionBruceAlberts 
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Subject Code Object Oriented Programming 
Through Java 

L P 

  3 2 

Course Educational Objectives 

CEO01 
The model of object oriented programming: abstract data 

types, encapsulation, inheritance and polymorphism 

CEO02 
Fundamental features of an object oriented language like Java:object 
classes and interfaces, exceptions and libraries of object collections 

CEO03 

How to take the statement of a business problem and from this determine 

suitable logic for solving the problem; then be able to proceed to code 

that logic as a program written in Java. 
  

Course Outcomes::Upon successful completion of this course, students should be able 

to: 

CO01 Knowledge of the structure and model of the Java programming 
language. 

CO02 Use the Java programming language for various programming 
technologies. 

CO03 Develop software in the Java programming language. 

CO04 
Evaluate user requirements for software functionality required to decide 
whether the Java programming language can meet user requirements. 

CO05 
Propose the use of certain technologies by implementing the min the 
Java programming language to solve the given problem. 

CO06 
Choose an engineering approach to solving problems starting from the 

acquired knowledge of programming. 

CO-PO&PSO Mapping (ArticulationMatrix): 

COs PROGRAMMEOUTCOMES PSOs 

 01 02 03 04 05 06 07 08 09 10 11 12 01 02 03 

01 3 1           1 2 1 

02 3 2           1 1  

03 2 2 2          2 1 1 

04 2 1 2          1 1 2 

05 2 1 3          1 2  

06 1 3 3          1 1 3 

Avg. 2.1 1.6 2.5          1.16 1.33 1.75 

Syllabus  

  

UNITI  13Hours  
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An introduction to Object Oriented Programming, Features of Object Oriented 

Programming Introductionto Java. Difference between C/C++andJava, 

Features of Java, First Java Program, Writing the java program, Compiling the program, 

JVM and its significance inexecuting a program, Architecture of JVM. Taking Input 

from keyboard, Command Line Arguments, Using Scanner Class, Using Buffered 

Reader class. 

JavaTokens,Datatypes,Operators,ControlStructures,ConditionalStatements,IterationStat 

ement/Loops,JumpingStatements, 

JavaArrays,1-dimensionalarrays,2-dimensioanlarrays. 

UNITII  15Hours 

Introduction to Classes and Objects. Constructors, static Keyword, this Keyword, 

Array of Objects, Access Modifiers (Public, Private,Protected,Default). 

Inheritance, Types of Inheritance and Java-supported Inheritance,super, Polymorphism, 

Method Overloading, Constructor Overloading, Method Overriding, Dynamic Method 

Dispatching. 

Interfaces, Multiple Inheritance Using Interfaces, abstract classes. 

UNITIII  12Hours 

StringH and lign in Java: String, String Buffer, StringBuilder, StringTokenizer 

Wrapper classes, Autoboxing and unboxing. 

Java API Packages,User-Defined Packages,Accessing Packages. 

Error and Exception Handling, Types of exceptions Hierarchy of Exception 

classes,try,catch,finally,throw,throws,CommonlyusedExceptionsandtheirdetails,Userde 

finedexceptionclasses. 

UNITIV  12Hours 

Multithreading, Thread in Java, Thread execution prevention methods. 
(yield(),join(),sleep()),ConceptofSynchronization,InterThreadCommunication,Basicsof 

Deadlock,DemonThread. 
IOStreams(java.iopackage),ByteStreamandCharacterStream,FilesandRandomAccessFil 

es,Serialization. 

Applet Introduction,LifeCycleofanApplet,GUIwithanApplet. 

UNITV  12Hours 

AWT : The AWT class hierarchy, user interface components- Labels, Button, Text 

Components, Check Box, Check Box Group, Choice, List Box, Panels – Scroll 

Pane,Menu, ScrollBar. 

Working with Frameclass,Colour,Fontsandlayoutmanagers. 

Event Handling: Events, Event sources, Event Listeners, Event Delegation 

Model(EDM),Handling Mouse and KeyboardEvents, Adapter classes 

SWINGS: Introduction to Swings, Hierarchy of swing components. Containers, 

Toplevelcontainers-JFrame,JWindow,JDialog,JPanel,JButton,JToggleButton, 

JCheckBox,JRadioButton,JLabel,JTextField,JTextArea,JList,JComboBox,JScrollPane. 

TeachingMethods: Chalk&Board/PPT/VideoLectures/LecturebyIndustryExpert/MOOCS 
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TextBooks: 

1. EBalaguruswamy,6thEdition,ProgrammingwithJava,McGrawHillEducation 

2. R NageswaraRao(2016),CoreJava:AnIntegratedApproach,DreamtechPress. 

3. HerbaltSchelidt(2017),Java:TheCompleteReference,McGrawHillEducation. 

ReferenceBook: 

1. SachinMalhotra/SauravChoudhary,SecondEdition,ProgramminginJava,OxfordHigher 
Education, 

2. RashmiKantaDas,CoreJavaForBeginners,VikasPublication. 
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SUBJECT 
CODE 

TITLE OF THE SUBJECT L T P C 

 FLUID MECHANICS & HYDRAULICS 

MACHINES 
3 0 0 3 

Pre -Requisite: Physics, Thermodynamics, Mechanics, Mathematics 

Course Educational Objectives 

CEO1 
To know the concept of fluid and its properties, manometer, hydrostatic forces acting on 
different surfaces and also problem-solving techniques. 

CEO2 
To relate the basic laws of fluids, flow patterns, viscous flow through pipes and their 
corresponding problems. 

CEO3 To analyze the hydrodynamic forces acting on vanes and their performance evaluation 

CEO4 
To evaluate of the importance, function and performance characteristics of hydro 
machinery 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Explain various fluid properties and behavior of fluid in static and dynamic mode.. 

CO2 
Apply basic fundamental theorems governing fluid flows i.e., continuity, energy and 
momentum and flow through pipes. 

CO3 
Exposed to the basic laws of fluids, flow patterns, viscous flow through ducts and 
their corresponding problems. 

CO4 
Analyze fully developed laminar and turbulent pipe flows and also apply 
mathematical definitions and equations in fluid flow. 

CO5 Analyze theory of impact of jet and apply the same for hydraulic turbine. 

CO6 Evaluate performance of centrifugal pumps and other hydraulic machines. 
 CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

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

CO1 3 2 1          2 1 - 

CO2 2 2 3          1 1 1 

CO3 2 3 2          - 1 - 

CO4 2 3 3          1 - 1 

CO5 2 3 3          2 1 - 

CO6 2 3 2          1 2 1 

Avg. 2.16 2.33 2.33          1.4 1.2 1.0 

SYLLABUS 

UNIT:1 (10 Hours) 

Scope of fluid mechanics and its development as a science, Physical property of Fluid: Density, 

specific gravity, specific weight, specific volume, surface tension and capillarity, viscosity, 

compressibility and bulk modulus, Fluid classification. 

Fluid statics: Pressure, Pascal’s Law, Pressure variation for incompressible fluid, atmospheric 

pressure, absolute pressure, gauge pressure and vacuum pressure, manometer, and its classification. 
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Hydrostatic process on submerged surface, force on a horizontal submerged plane surface, force on 

a vertical submerged plane surface. Buoyancy and floatation, Archimedes’ principle, stability of 

immersed and floating bodies, determination of metacentric height. 

UNIT:2 (10 Hours) 

Fluid kinematics:Introduction, description of fluid flow, classification of fluid flow. Reynolds 

number, Acceleration of fluid particles, flow rate and continuity equation, differential equation of 

continuity, Mathematical definitions of irrotational and rotational motion. Circulation, potential 

function and stream function. Flow net 

UNIT:3 (10 Hours) 

Fluid dynamics: Introduction, Euler’s equation along a streamline, energy equation, Bernoulli’s 

equation and its application to siphon, venturimeter, orifice meter, pitot tube. 

Flow through pipes: Major and minor energy losses, hydraulic gradient and total energy lines, 

pipes in series and parallel, equivalent pipes, water hammer in pipes 

UNIT: 4 (10 Hours) 

Impact of Jet: Introduction, Force exerted by the jet on a stationary and movable plate (vertical, 

inclined, curved) 

Hydraulic turbines: Classification, Impulse and Reaction turbine; Tangential, Radial and axial 

turbine. Impulse turbine, Pelton wheel, bucket dimensions, number of buckets in pelton wheel, 

efficiency and performance curves. 

Reaction Turbines: Francis turbine and Kaplan turbine, velocity triangle and efficiencies, 

performance curve. Function of draft tube and casing cavitation. 

UNIT:5 (10 Hours) 

Centrifugal Pump: Constructional features, vane shape, velocity triangles, Efficiencies, Pump 

Characteristic, NPSH and Cavitation. Positive displacement pumps: Reciprocating Pump, Working 

principle, Discharge, work done and power requirement, Slip, Indicator diagram. 

Hydraulic Machines: Hydraulic press, hydraulic accumulator, hydraulic intensifier, hydraulic 

crane, hydraulic jack, hydraulic lift, hydraulic ram, fluid couplings, fluid torque converter and 

air lift pump 

Teaching Methods: Chalk& Talk/ PPT/Video Lectures/Demonstration 

REFERENCE BOOK: 
1. M. White Frank, Fluid Mechanics 

2. Cimbala John, CengelYunus, Fluid Mechanics 

3. Chakraborty S, Introduction To Fluid Mechanics And Fluid Machines 

4. Modi & Seth, Fluid Mechanics and Hydraulic Machines 

5. M. White Frank, Fluid Mechanics 
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IV Semester Syllabus [Second Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

Title of the subject 

Subject Code Fourth Semester L T P C QP 

 Molecular Biology 3 0 1 4 A 

Course Educational Objective 

CEO1: To provide the general concept of genes and their variations. 

CEO2: To provide detailed knowledge about gene expression. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Understand the organization and complexity of genome. 

CO2 Explore the mechanism of DNA replication, DNA repair and DNA recombination. 

CO3 Know the molecular mechanism of transcription and processing of m-RNA. 

CO4 Understand the protein synthesis and gene regulations. 

CO5 Acquire the knowledge on silencing of genes 

CO6 Articulate applications of molecular biology in the modern world. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 3 2 1 - - - - - - - - 1 2 1 -  

CO2 2 2 1 1 - - - - - - - 1 1 1 -  

CO3 2 2 2 1 - - - - - - - 1 - - -  

CO4 2 1 1 1 - - - - - - - 1 1 - -  

CO5 2 2 1 - - - - - - - - 1 1 1 -  

CO6 3 1 3 1 - - - - - - - 1 1 2 1  

Avg. 2.33 1.66 1.5 0.66 - - - - - - - 1.0 1.0 0.83 0.16  

UNIT:1 [ 12 Hours] 

Genome Organization: Prokaryotes and Eukaryotes, Nuclear genome and Organellar genome, 

DNA as the genetic material, Central dogma of molecular biology, Genome complexity, C- 

value Paradox, Cot curve analysis, Repetitive DNA, satellite DNA; Transposable element, 

Variants of gene- Split genes,cryptic genes, pseudo genes, Overlapping genes and selfish 

DNA. 

UNIT:2 (10 Hours] 

DNA Replication: Models of DNA replication, Enzymology of DNA replication, Process of 
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DNA replication, DNA replication at the telomere, Replication of Mitochondrial and 

Chloroplast genome, DNA repair, Homologous recombination and Holliday junction. 

UNIT:3 (10 Hours] 

Transcription: Transcription machinery (prokaryotes and eukaryotes), Transcription factors, 

Transcription process, m-RNA processing (Pre and Post transcriptional processing), m-RNA 

stability and nuclear transport, m-RNA editing. 

UNIT:4 ( 8 Hours) 

Translation: Genetic code, Translation machinery (t-RNA, Aminoacyl t-RNA synthetase, 

Ribosome), Translation process, Post translational modification of protein. 

UNIT:5(10 Hours) 

Regulation of Gene expression: Constitutive and Induced gene expression, Operon model 

(Lac-operon  and  Trp-  operon),  Gene  silencing, DNA  methylation, Introduction  to 

recombinant DNA technology. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books: 

1. Molecular Biology of CellByLodish and Baltimore 

2. Molecular Biology by Frefelder. 

3. Gene VII by Benjamin Lewin 

4. Molecular “Biology of Gene” – Watson 

5. Genome by T.A Brown 
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Subject Code Fourth Semester L T P C QP 

 Biostatistics 3 0 2 4 A 

 

Course Educational Objective 

CEO1:To provide the basic knowledge on importance of biostatistics 

CEO2:Analyses of biological data with various bio statistical tools to draw relevant conclusion 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Know the biological variables and their representation in various forms. 

CO2 Analyse the data with Bio statistical tools. 

CO3 Know the concept and theoretical probability. 

CO4 Have an idea about the theoretical distribution of data in natural condition 

CO5 Design of experiments and draw samples without any biasness 

CO6 Learn about the test of significance and their importance 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 1 2 - - - - - - - - - 1 2 1  

CO2 2 2 - - - - - - - - - 1 1 1   

CO3 - - 2 - - - - - - - - - 2 1 1  

CO4 1 2 2 - - - - - - - - - 1 1 2  

CO5 - 1           1 2   

CO6 2 2 1          1 1 3  

Avg. 1.75 1.6 1.75         1 1.16 1.33 1.75  

 

UNIT:1 10 Hours 

Introduction and definition of Biostatistics; Role and application of Biostatistics, variables in 

biological systems, population and samples. Collection, tabulation, graphical and diagrammatic 

representation of data. Measures of central tendency: Mean, Median and Mode and their 

relationship and Importance. 

UNIT:2 10 Hour 

Measures of dispersion: Range, Quartile range, Mean deviation, Standard deviation, Uses of 

standard deviation, Concept of standard error, variance and coefficient of variation. Skewness: 

coefficients of skewness, moments and Kurtosis. Correlation analysis: definition, calculation of 

correlation coefficient, graphical Method-Scatter or dot diagram. Spearson’s Rank correlation 

coefficient. Regression analysis: introduction, regression line and regression equations. 

UNIT:3 10 Hours 

Probability: Introduction, important terms and concept of probability, various definition and 

theorems of probability. Theoretical distribution: Binomial distribution, characteristics of 

Binomial distribution, Poisson distribution and application, Normal distribution , properties of 

normal curve 

http://www.giet.edu/


GANDHI INSTITUTE OF ENGINEERING AND 

TECHNOLOGY UNIVERSITY, ODISHA, GUNUPUR 

765022 
www.giet.edu 

27 

 

 

 

UNIT:4 08 Hours 

Sampling and sample designs: Introduction, theoretical basis of sampling, methods of sampling, 

Non-probability and probability sampling methods, size of sample, merits and limitations of 

sample. 

UNIT:5 10 Hours 

Tests of hypothesis: Introduction, procedure of testing hypothesis, two tailed and one-tailed tests 

of hypothesis. Tests of significance: Chi-square and goodness of fit, student’s t test. Analysis of 

variance: Technique of analysis of variance (ANOVA), two-way classifications model. 

Teaching Methods: Chalk & Board/PPT/Video Lectures/ Lecture by Industry Expert/MOOCS 

Reference Books 

1. Biostatistics by P.N.Arora and P.N.Malhan, Himalaya Publishing house . 

2. Introductiojn to bioststistics by P.K.Banerjee,S.Chand Publication 

3. Introduction to Biostatistics and Research methods by P.S.S Sundar Rao and 
J.Richard,PHI publication 

4. Biostatistics by Munju Pandey, Euro span Publisher. 
 

Title of the subject 

Subject Code  L T P C QP 

BBTPC5030 Upstream Process Engineering 3 - - 3 A 

Course Educational Objective 

CEO1: To provide the knowledge on fluid mechanics and their properties 

CEO2: To understand the basic law of heat transfer 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Describe the operation, as well as constriction and exploitation characteristics of machines for 
mechanical operations. 

CO2 Solve simple radiation heat transfer problems 

CO3 Make use of empirical equations to solve forced and natural convection heat-transfer problems 

CO4 Design the distillation column 

CO5 Learn about law and equations of mass transfer 

CO6 Learn theory of mass transfers 

   CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 1 2 - - - - - - - - - 1 2 1  

CO2 2 2 - - - - - - - - - 1 1 2 1  

CO3 - - 2 - - - - - - - - - 1 1 1  

CO4 1 2 2 - - - - - - - - - 2 1 2  

CO5 - 1           1 - 1  

CO6 2 2 1          1 1 -  

Avg. 1.75 1.6 1.75         1 1.16 1.4 1.2  
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UNIT:1 ( 10 Hours) 

Processing of particulates Properties and handling of particulate solids, size reduction equipments- 

working principles of crusher, grinder and pulveriser, screening and particle size distribution. 

UNIT:2 ( 10 Horus) 

Methods of analysis and description - fluid as a continuum, Classification of fluid. Fluid statics – basic 

equation - equilibrium of fluid element – Hydrostatic Pressure, Pressure measuring Devices. Flow in 
boundary layers. Its formation & growth in tubes & plates. Basic equations of fluid flow continuity, 
momentum & Bernoulli’s equation. Flow measuring devices; Venturi, Orifice, Pitot tube &Rotameter. 

UNIT:3 (12 Hours) 

heat transfer, basic laws of heat transfer, Conduction: The Fourier heat conduction equation, Steady-state 
one dimensional heat conduction through plane wall, cylindrical wall, spherical wall and composite 
structures. Heat transfer from extended surfaces, critical insulation of thickness. Introduction to 
convection: Natural and forced convection, Natural Convection: Grashoff number, natural convection 
from vertical and horizontal surfaces. Forced convection, The convective heat transfer coefficient, Types 
of heat exchangers, log-mean temperature difference, energy balances, overall heat transfer coefficients 

UNIT:4 ( 14 Hours) 

Introduction to Mass transfer operations, moleculardiffusion in fluids, binary solutions, Fick’s law, 

equation of continuity, steady state equimolal counter current diffusion, Stefan-Maxwell equation, 

diffusivity of gases and liquids,application of molecular diffusion, mass transfer coefficients, in laminar 
and turbulent flow. 

UNIT-5 

Interphase mass transfer, Film theory, Penetration theory, surface-renewal theories, analogy between 

mass, heat and momentum transfer. relative volatility, ideal solutions, azeotropes, enthalpy concentration 
diagrams, flash vaporization, partial condensation, differential distillation steam distillation, azeotropic 
and extractive distillation. Continuous distillation. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1:.McCabe, Smith and Harriot, Unit Operations of Chemical Engineering 

2.Foust et al, Principles of Unit Operations. 

Ref. Books 1: Badger and Banchero. Introduction to Chemical Engineering. 

2:Foust, Wenzel, Clump, Maus and Andersen, Principles of Unit Operations. 
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Title of the subject 

Subject Code Fourth Semester L T P C QP 

 Bio-analytical Techniques 3 0 0 3 A 

Title of the subject 

CEO1:To provide knowledge about bio instrument sand their working principle. 

CEO2:To learn the use of instruments and their application in research. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Understand the working principle of spectroscopic techniques and their application for the 
characterization of various biomolecules. 

CO2 Gain fundamental knowledge in microscopic techniques and their applications in study of 
microscopic objects. 

CO3 Perform techniques involved in biochemistry and genetic engineering 

CO4 Learn and design different chromatographic techniques for separation of biological products. 

CO5 Demonstrate knowledge and practical skills of using instruments in molecular biology. 

CO6 Update current knowledge regarding biomedical engineering involving new methods and the 

instrumentation. 

 CO-PO &PSO Mapping 

COs 
PROGRAMMEOUTCOMES PSOs 

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

CO1 1 - - 2 3 - - - - - - - 2 1 1 

CO2 2 - - 2 2 1 - - - - - - 1 2 1 

CO3 - 2 - 2 2 - - - - - - - 1 1 1 

CO4 - 1 - 2 3 - - - - - - 1 2 1 2 

CO5 - - 2 - 3 2 - - - - - - 1 - 1 

CO6 2 - - 2 3 1 - - - - - - 1 1 - 

Avg. 0.83 0.5 0.33 1.66 2.66 0.66 - - - - - 0.16 1.33 1.2 1.2 

UNIT:1 (10Hours) 

Spectroscopic Techniques: Spectroscopic methods to study physico chemical properties of biomolecules, 

Laws of absorption of light, Beer-Lambert’s Law, UV-Vis spectroscopy, IR spectroscopy, FTIR, Fluorescence 

spectroscopy, Mass spectroscopy,NMR spectroscopy, ESR spectroscopy and X-ray crystallography. 

UNIT:2 (10Hours) 

Microscopy: Magnification and resolution parameters of light, Principle of operation and Instrumentation of 

Light microscopy (Bright field, Phase-contrast, Fluorescence), Principles of electron microscopy, preparation 

Of samples, TEM and SEM. 

Centrifugation: Basic principles of sedimentation (RCF),Types of centrifuge and centrifugation. 
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UNIT:3 (10Hours) 

Electrophoresis: General principle of electrophoresis, support media (agarose and polyacrylamide gels), 
Agarose gel electrophoresis electrophoresis of proteins by SDS-PAGE, native PAGE, gradientgels,I 
soelectric focusing gel, 2-D PAGE. 

Blotting Techniques: Southern, Northern and Western blotanalysis; Polymerase Chain Reaction (PCR). 

UNIT:4 (10Hours) 

Chromatography: Principles of chromatography, distribution coefficient, retention time, Chromatographic 

methods for macro molecular separation-Paper, TLC and column chromatography, Partition 

chromatography, ion exchange chromatography, gel exclusion chromatography, affinity chromatography, 

normal phase and reversed phase chromatography, HPLC, GasChromatography. 

UNIT:5 (10 Hours) 

Radioisotope Techniques: Radioactivity activity detection methods based on ionization (Geiger- Muller 
monitor), excitation (solid and liquid scintillation counting), autoradiography, safety aspects of handling 
radioactive material. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books: 1. Principles and Techniques of Biochemistry and Molecular Biology, Wilson K. and Walker J., 
Cambridge University Press (2005) 6th ed. 

2. Biochemical Method-A Concise guide for students and researchers, Pingoud A., UrbankeC., Hoggett J. 

and Jeltsch A. Wiley-VCH Publishers. 

3. Biophysical Chemistry principles and techniques Author: Upadhyay , Upadhyay , Nath.Himalaya 

Publishing House. 

4. Physical BiochemistryPrinciples and ApplicationsBy David Sheehan.Wiley publisher 

5. Bioseparations: Science and Engineering, Harrison, R.G., Todd, P., Rudge’ 
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Subject Code Name of the Subject L T P C QP 

BCSES3052 DATABASE MANAGEMENT SYSTEM 3 0 0 3 A 

Course Educational Objectives 

Pre -Requisite: 

CEO 1 Gain a good understanding of the architecture and functioning of Database Management 
Systems as well as associated tools and techniques. 

CEO 2 Understand and apply the principles of data modeling using Entity Relationship and 
develop a good database design. 

CEO3 Understand the use of Structured Query Language (SQL) and its syntax 

CEO4 Apply Normalization techniques to normalize a database. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 
Identify and Classify the concepts of Database Management system, Data models and 
architecture of database, ER to Relational mapping concepts. 

 

CO2 

Applyingthe constraints in database using different query languages like:- relational 
algebra and calculus, SQL and QBE for the implementing the Data definition and data 
manipulate languages in Database. 

CO3 
Compare the different normal forms to Apply normalization process to construct the 
consistent Database. 

 

CO4 

Design and Develop the Database by inspecting concurrency control and recovery 

strategies to make complete Database without confliction and anomalies in concurrent 
access environment. 

CO5 Learn about timestamp 

CO6 Learn about the Recovery techniques for database 

 
 

 CO-PO & PSO Mapping:  

Cos 
PROGRAMME OUTCOMES PSOs  

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

CO1 3 1 1          1 2 2  

CO2 3 2 1          1 1 1  

CO3 2 1 1          2 1 1  

CO4 2 1 2          1 2 1  

CO5 1 2 1          - 1 2  

CO6 1 1 1          2 - 1  

Avg. 2.0 1.33 1.16          1.4 1.4 1.33  

SYLLABUS 

UNIT:1 (12 Hours) 

Introduction to database Systems, advantages of database system over traditional file system, Basic 

concepts & Definitions, Database users, Database Language, Database System Architecture, 

Schemas, Sub Schemas, & Instances, database constraints, 3-level database architecture, Data 

Abstraction, Data Independence, Mappings, Structure, Components & functions of DBMS, Data 

models. 

UNIT:2 (14 Hours) 

Entity relationship model, Components of ER model, Mapping E-R model to Relational schema, 
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Relational Algebra, Tuple & Domain Relational Calculus, Relational Query Languages: SQL and 

QBE. Database Design:-Database development life cycle (DDLC), Automated design tools, 

Functional dependency and Decomposition, Join strategies, Dependency Preservation & lossless 

Design, Normalization, Normal forms:1NF, 2NF,3NF, and BCNF, Multi-valued Dependencies, 
4NF & 5NF. Query processing and optimization: Evaluation of Relational Algebra Expressions, 

Query optimization, Query cost estimation. 

UNIT:3 (10 Hours) 

Network and Object Oriented Data models, Storage Strategies: Detailed Storage Architecture, 
Storing Data, Magnetic Disk, RAID, Other Disks, Magnetic Tape, Storage Access, File & Record 

Organization, File Organizations & Indexes, Order Indices, B+ Tree Index Files, Hashing Data 

Dictionary. 

UNIT:4 (12 Hours) 

Transaction processing and concurrency control: Transaction concepts, properties of transaction, 
concurrency control, locking and Timestamp methods for concurrency control schemes. 

UNIT:5 

Database Recovery System, Types of Data Base failure & Types of Database Recovery, Recovery 

techniques, fundamental concepts on Object-Oriented Database, Object relational database, 

distributed database, Parallel Database, introduction to Data warehousing & Data Mining. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 

1. Sudarshan, Korth: Database System Concepts, 6th edition, McGraw-Hill Education 
2. Elmasari&Navathe: Fundamentals of Database System, Pearson Education. 

Reference Books: 

1. Elmasari&Navathe: Fundamentals of Database System, Pearson Education. 

2. Ramakrishnan: Database Management Systems, McGraw-Hill Education. 
3. Andrew S. Tanenbaum: Modern Operating Systems, 3rd Edition, Pearson Education. 
4. Terry Dawson, Olaf Kirch: Linux Network Administrator’s Guide, 3rd Edition O’Reilly 
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V Semester Syllabus (Third Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

Title of the subject 

Subject Code Fifth Semester L T P C QP 

BBTPC5010 Genetic Engineering and 

r-DNA Technology 3 1 - 4 
- 

Course Educational Objective 

CEO1: To introduce the basic of Genetic Engineering and its application 

CEO2: To understand the functions gene transfer to organisms 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Obtain knowledge in digestion of DNA, vector system for cloning and expression. 

CO2 Understand the cloning strategies and library construction 

CO3 Knowledge on different techniques used in genome analysis. 

CO4 Understand the mechanism of silencing of gene 

CO5 Acquire knowledge in molecular markers, genome mapping. 

CO6 Apply genetic engineering principles for biotechnological and biomedical applications. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 1 - - 2 1 - - - - - - - 2 1 3  

CO2 - 1 2 2 3 - - 1 - - - - 2 2 2  

CO3 - - 3 2 1 - - - - - - - 1 3 1  

CO4 2 - - 1 - - 2 - - - - 2 3 1 1  

CO5 3 2 2 1 2 - - - - - - - 1 1 2  

CO6 1 2 1 1 2 - - - - - - - 1 1 1  

Avg. 1.75 1.25 2.0 1.6 1.8 - 2.0 1.0 - - - 2.0 1.66 1.5 1.66  

UNIT:1 (12 Hours) 

Basic principle of DNA isolation and purification; Restriction endonuclease, Ligase and other 

modifying enzymes; DNA& RNA Markers, Linker, Adapter and MCS; Gene cloning vectors-Plasmid, 

bacteriophage, cosmid, BAC, YAC; Expression vectors: basic concept, bacteria and yeast based 

expression vector. 

UNIT:2 (10 Hours) 

Basic concept of gene cloning; Gene library- genomic and c-DNA, contig library; Polymerase Chain 

reaction, Cloning of interacting gene: two hybrid and three hybrid assay;Cloning of differentially 

expressed gene; DNA micro arrays and Chips - principle and Manufacturing process. 

UNIT:3 (10 Hours) 

DNA finger printing and DNA foot printing; DNA Sequencing; Site-directed mutagenesis; Expression 

of heterologous gene; In vitro transcription and translation; Gene knock out strategies; RNA 
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interference: Antisense RNA, si RNA and mi RNA; Ribozyme Technology. 

UNIT:4 (10 Hours) 

Molecular markers- Types (RFLP, RAPD, AFLP, SCAR, SSR, SNP, EST), Principle and 

methodology; Application of molecular markers: in diagnostics, gene tagging, gene mapping, 

Physical mapping of the genome. 

UNIT:5(08 Hours) 

Genome analysis using 16S rRNA typing/ sequencing, Genome. Projects: Human, Rice; Gene therapy 

and its applications; DNA vaccines and rDNA products; Genetic engineering regulations and safety 
guidelines. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Reference: Books 1. Principles of Mol. Biology - OS Prim Rose 

2. Genetic Engineering by B D Singh, Rastogi Publication 

3. Molecular Biotechnology by Glick and Pasteurnik 
4. Molecular Biology. By Turner. 
5. Molecular “Biology of Gene” – Watson 
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Subject Code  L T P C QP 
 Plant Biotechnology 3 0 - 3 A 

Course Educational Objective 

CEO1: To provide the practical oriented theory on plant tissue culture 

CEO2: To have knowledge on gene transfer to plants 

Course outcomes: At the end of the course, the student will be able to 

CO1 Acquire knowledge in various types of plant tissue culture techniques and various 
components of plant tissue culture media 

CO2 Understand the importance of micro propagation and somatic hybridization. 

CO3 Learn the technology of plant transformation including vector and vector less gene 
transfer methods. 

CO4 Know the importance of germplasm and their conservation techniques 

CO5 Have idea on importance of genetically modified crops 

CO6 Acquire knowledge in biosynthesis of plant primary and secondary metabolites and their 
importance 

 

UNIT:1 10 Hours 

Plant tissue culture: historical perspective, concept of totipotency and plasticity of plant cell; 

Tissue culture media- Composition preparation, composition and plant growth regulators; 

sterilization techniques. Initiation and establishment of culture: Explants preparation, Callus 

culture, Single cell culture, Suspension culture. 

UNIT:210 Hours 

Plant Regeneration: Microspore and Anther culture, Embryo culture and embryo rescue 

Micro propagation: Organogenesis, Somatic embryogenesis, Artificial seed; Protoplast 

technology: Isolation and culture of protoplast, Somatic hybridization - methods and 

applications; Cybrids, Screening and selection of somatic hybrids. 

UNIT:3 10 Hours 

Germplasm conservation and cryopreservation. Chloroplast transformation. Molecular 

pharming - concept of plants as biofactories, production of industrial enzymes and 

pharmaceutically important compounds. Biotransformation. 

COs 

CO-PO & PSO mapping PSOs 

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

CO1 2 1 1          1 2 2 

CO2 1 3 1  1        1 1 1 

CO3 1 2 2          2 1 1 

CO4 - 2 1 1         1 2 1 

CO5 2 1 1         1 - 1 2 

CO6 2 - 1 1         2 - 1 

Avg 1.6 2.0 1.16 1.0 1.0       1.0 1.4 1.4 1.33 
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UNIT:410 Hours 

Concept of genetic transformation: Vector based (Agrobacterium, Virus) and Direct 

transformation (Gene gun, Electroporation, Microinjection, etc.); Screenable and selectable 

markers; development of herbicide resistance, insect resistance, disease resistance, terminator 
seed technology; Products of genetic transformation: Case studies for golden rice, Bt cotton 

and FlavrSavr tomato. 

UNIT:512 Hours 

Primary and secondary metabolites in plant, types of secondary metabolites, Alkaloids and its 

importance. Production of secondary metabolites through tissue culture, bioreactor based 

production and factors affecting the production of secondary metabolite. Specialized 

strategies for the production of secondary metabolites. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Reference Books 

1. Introduction to Plant Biotechnology by H S Chawal, Science Publisher Inc. 

2. Plant Biotechnology by Adrian Slater, Oxford press 

3. Introduction to Plant Biotechnology by M.K.Razdan, Science Publisher Inc. 

4. Plant Biotechnology by Agnes Ricroch ,S.Chopra, S.J.Fleisher, Springer 
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Title of the subject 

Subject Code  L T P C QP 

BBTPE5041 
Industrial Microbiology and 

Enzyme Technology 
3 0 0 3 A 

Course Educational Objective 

CEO1: To study about fermentation process and to study the culturing of micro organisms and 
maintenance of cultures. 

CEO2 :To study about the preparation of alcohol using yeast cells and sugars by fermentation 
process. 
Course outcomes: At the end of the course, the student will be able to: 

CO1 Obtain knowledge in microbial growth, design of fermenter and types of 

fermentation technology. 
CO2 Able to demonstrate a knowledge and understanding of different types of 

commercially important products by using fermentation technology. 

CO3 Acquire the knowledge about formulation and selection of media and application 
of molecular products with its biosafety. 

CO4 Obtain knowledge in strain development and improvement of possible process 
modifications for improved control over microorganisms for microbial product 
synthesis. 

C05 Obtain knowledge regarding stability of enzymes through different techniques, its 
application with the idea of fermentation economics. 

CO6 Gaining knowledge regarding the mechanism of enzyme action. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 3 2 2 1 1 - - - - - - - 3 1 -  

CO2 2 1 2 3 3 - - - - - - - 2 3 2  

CO3 1 2 3 2 2 - - - - - - - 2 2 -  

CO4 2 1 1 3 2 - 2 - - - - 2 3 3 -  

CO5 1 2 3 1 2 - - - - - 1 - 1 1 -  

CO6 1 1 1 2 1 - - - - - - - 1 1 -  

Avg. 1.6 1.5 2 2 1.8 - - - - - 0.16 0.3 2.0 1.83 0.33  

UNIT:1 (10 Hours) 

Microbial Processes and fermentation technology: Design and components of basic fermentor, 
Types of fermentation processes-Solid-state, Semi solid-state and liquid-state fermentations; batch, 

fed-batch and continuous fermentations, Different separation techniques and application of 

fermentation in waste treatment. 

UNIT:2 (10 Hours) 

A brief outline of microbial processes for the production of some commercially important 

Organic acids (e.g. citric acid); Amino acid (Glutamic acid); and Alcohol (ethanol) 

Antibiotics(penicillin),enzymes(Proteases),polysaccharides(cellulose); lipids(Triglycerides) 

recombinant protein (Insulin), production of vaccines (Hepatitis-B). 
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UNIT:3 (10Hours) 

Commercial media and strain development: Media selection and development for industrial 

production, Isolation, selection, characterization of microorganisms, Molecular products from 

microbes, Recombinant microbial strain of bio-safety for agricultural and industrial engineering 

UNIT-4 (10Hours) 

stock culture, development of inoculum, strain improvement: induced mutation, over 

producing decontrolled mutants, genetically engineered strain,Economics of a fermentation 

process, Microbiology technology for environmental nourishment. 

UNIT:5 (10 Hours) 

Stability of enzyme: Enzyme immobilization, Enzyme stabilization by selection and genetic 

engineering, Biotechnological applications of enzymes in industry, analytical purpose and 

medical therapy, Group transfer redox, Elimination, isomarization and rearrengement, C-C 

bond cleavage. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1. Principle of Fermentation Technology , P.F. Stanbury, A. Whitaker and S.J. Hall, 

Elsevier 
2.  Industrial Microbilogy, Prescot and Dunn, 

Ref. Books 1. Biochemical Engineering and Biotechnology Handbook, Atkinson, B and Marituna, F., 
The Nature Press, Macmillan Publ. Ltd. 

2. Biochemical Engineering Fundamentals, Bailey &Olis. MGH. 
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Title of the subject 

Subject Code  L T P C QP 

 Bioreactor 

Analysis 

Design and 
3 0 0 3 

A 

Pre -Requisite: 

Course Educational Objective 

CEO1: To understand the importance of bioprocess engineering and the role of bioprocess 
engineer and the importance of regulatory constraints. 

CEO2:To understand the instrumentation and control of bioreactors their scale up aspects etc. 
Course outcomes: At the end of the course, the student will be able to 

CO1 learn the principle and operation of different types of bioreactors. 

CO2 understand the conditions for both ideal and non-ideal bioreactors. 

CO3  know about mass transfer in 
bioreactors. 

biochemical processes carried out in different  

CO4 acquire basic concept in bioreactor design and modelling and simulation of fermentation 

process. 

CO4 Learn about the factors that regulating the bioreactors. 

CO5 Knowledge on the instrumentation and maintaining its regulations 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 - 1 1 1 - - - - - - - 2 1 1  

CO2 - 1 2 1 2 - - - - - - - 1 2 2  

CO3 1 - 2 2 3 - - - 1 - - - 1 1 2  

CO4 - - 2 3 - - - - - - - - 2 1 1  

CO5 2 1 1 1 1 - - - - - - -     

CO6 2 1 - 1 1 2 - - - - - -     

Avg. 1.75 1.0 1.6 1.5 1.6 2.0 - - 1.0 - - - 1.5 1.25 1.5  

                 

UNIT:1 (10 Hours) 

Principles and concepts: Recapitulation of the principles of Kinetics for chemical and Bio- 

chemical Reactions. Fundamentals of homogeneous reactions for batch / semi-batch, plug low 
reactor (PFR), continuous stirred rank reactors (CSTR), fluidized bed reactor, bubble column, air 

lift fermenter etc, stirred tank/mixed reactors, adiabatic and programmed reactors. 
Unconventional bioreactors: Hollow fiber reactor, membrane reactor, perfusion reactor for 

animal and plantcell culture 

UNIT:2 (10 Hours) 

Bioreactor Analysis: Analysis of ideal bioreactors: Fed-Batch reactors, Enzyme catalyzed 

reactions in CSTRs, CSTR reactors with Recycle and wall growth, Ideal Plug-Flow Tubular 

reactor. Analysis of Non-Ideal Reactor. Concept of ideal and non-ideal reactor; residence time 
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distribution; models of non-ideal reactors – plug flow reactor for microbial processes. 

UNIT:3 (10 Hours) 

Mass transfer in biochemical processes; Multiphase bioreactors – packed bed with immobilized 

enzymes or microbial cells; three – phase fluidized bed trickling bed reactor; Design and analysis 

of the above reactor systems; Gas liquid reactors, Reactor stability. 

UNIT:4 (10 Hours) 

Bioreactor Design: Design considerations: oxygen transfer, heat transfer, rheology, mixing. 

Scale up and scale down concepts. Bioprocess control and computer coupled bioreactors; 

Growth and product formation by recombinant cells. 

UNIT:5 (10 Hours) 

Mechanical fittings in a bioreactor: vessel, agitation system materials, piping and valves for 

biotechnology. Instrumentation and control of bioprocesses: Bioreactor sensor, online sensors for 

cell properties, off-line analytical methods; Biosensors. Bioreactor design calculation. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

 Text Books 

1. Bailey and Ollis, “Biochemical Engineering Fundamentals”, McGraw Hill (2nd Ed.). 1986. 
Press. 

2. Scragg.A.H “Bioreactors in Biotechnology”- A Practical approach 

 

 Ref. Books 

1. Bailey &Olis, Biochemical Engg. Fudamentals, MGH.,1990 
3. Levenspiel, O., Chemical Reaction Engineering, Wiley Eastern Ltd. 
4. Lydersen, D’Elia, Nelson, Bioprocess engineering: Systems and equipment. 
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Subject code Title of the subject L T P C QP 

BCHOE6051 Bio-chemical Reaction Engineering 
3 0 0 3  

Course Educational Objective 

CEO1:To enhance skills in the areas of biochemical processes, to provide the fundamental 

background of biological systems, bio 

CEO2: To provide the fundamental background of biological systems, bio-chemical 

engineering, environmental engineering, advanced bioprocess engineering, biologically 

mediated processes and waste treatment. 

Pre-Requisites (If any)-Chemical Engg Process calculation, Mathmatics, Chemical Engg. 

Reaction Engg 

Course Outcome: Upon successful completion of this course, students should be able to: 

CO1 Knowledge about material balance and energy balance in process industry. 
Describe the bioprocess monitoring/control. 

CO2 Knowledge of fundamentals of chemical reaction engineering.. 

CO3 Design of ideal batch and continuous reactor 

CO4 Design of ideal reactors for single and complex reactions and non-isothermal 
reactors Illustrate operation and choice of bioreactor. 

CO5 Know about the models of biochemical reactions 

CO6 Know about the different types of fermentators 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 1 3 2 2 1 - - - - - - - 1 2 1  

CO2 2 2 1 2 3 - - - - - - - 3 1 2  

CO3 2 1 2 3 2 - - - 1 - - - 2 1 1  

CO4 2 2 1 1 3 - - - - - - - 3 2 1  

CO5 1 1 2 3 1 - - - - - - - 1    

CO6 - 1 1 1 2 2 - - - - - - 1    

Avg. 1.6 1.6 1.5 2 2 2.0 - - 1.0 - - - 1.83 1.5 1.25  

                 

Unit:1 (10Hours) 

Material Balance & Energy Balances: Mathematical requisites – use of log-log and semi-log 

graph paper, triangular diagram, graphical differentiation and graphical integration, material 

balance without chemical reaction, material balance with chemical reaction, energy balance; 

enthalpy changes, heat of reaction and its temperature dependence, heats of solution and 

mixing, adiabatic flame temperature, use of psychometric charts. 

Unit:2 (10Hours) 

Kinetics of homogeneous reactions: classification of reactions, reaction rate, speed of 

reaction, rate equation, concentration-dependent term of rate equation, rate constant, order 

and molecularity, representation of elementary and nonelementary reactions, kinetic models 
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for non- elementary reactions, temperature-dependent term ofaratee quation, activation 
Energy and temperature dependency. 

Unit:3 (10Hours) 

Kinetic analysis of batch reactor data: Integral and differential methods for analyzing 

kinetic data, interpretation of constant volume batch reactor, data for zero, first, second and 

third order reactions, half-life period, irreversible reaction in parallel and series, auto 

catalytic reaction. Kinetic interpretation of batch reactor data for single reactions: 

interpretation of variable volume batch reaction data for zero, first and second order 

reactions, 

Unit:4 (10 Hours) 

Ideal batch reactor, steady state CSTR and plug flow reactors and their use for kinetic 

interpretation. Design for single reaction: size comparison of single reactors, plug flow 

reaction in series and/or parallel, equal and different size of mixed reactor inseries, finding 

the best system for given conversion, recyclereactor, Design of multiple reactions in batch, 

CSTR and PFR. 

Unit:5 (10Hours) 

Biochemical reaction systems: Cell and enzyme fermentation, Monod’s model of growth 

kinetics. Kinetics of Enzyme catalyzed reactions for free and immobilized enzymes. – 

derivation of Michaelis- Menten equation, Briggs-haldane relationship, the determination 

and significance of kinetic constants, Line weaver-burk and Eadie-Hofstee plot, principles 

of enzyme inhibition – Competitive, noncompetitive and uncompetitive Michaelish-Menten 

kinetics, inhibition by foreign substances, kinetics of competitive and noncompetitive 

inhibitions, microbial fermentation, batch ferment and mixed flow fermentor, kinetic 

Expressions of fermentation. 

Teaching Mentod (s):Chalk& Board/PPT/Video Lecture 

Text Books 1:Chemical process Principles (Part I & II), Houge, Watson & Ragatz, Asian Student 

Edition Asia Publishing House 
2.Basic Principles and Calculations in Chemical Engineering, Himmelbalu, Prentice Hall 

(l) 6th Ed. 

Ref. Books 1: Levenspiel, O., Chemical Reaction Engineering, Wiley Eastern Ltd. 
2: Smith& Vanes, Thermodynamics for Chemical Engineers, MGH. 
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Title of the subject 

Subject Code  L T P C QP 

BMGHS5062 Organizational Behavior 3 0 0 3 A 

Course Educational Objective 

CEO1: To provide knowledge in organizational behavior. 

CEO2: To provide knowledge on leadership quality and managerial skill. 

Course outcomes: At the end of the course, the student will be able to 

CO1 Understand the importance of organization and its sustenance. 

CO2 Have knowledge on theories of motivation and perception. 

CO3 Know the culture of organization. 

CO4 Understand the importance of organizational change. 

CO5 Analysis the Organizational Change 

CO6 Learn about the technique analysis 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 3 1           1 2 1  

CO2 3 2 2          1 1 2  

CO3 2 2 2          3 1 2  

CO4 2 1 2          1 1 1  

CO5 2 1 1          2 1 1  

CO6 1 1 1          1 2 1  

Avg. 2.4 2.4  1.6          1.5 1.33 1.33  

UNIT:1 (12 Hours) 

Fundamental of OB: Definition, scope and importance of OB, relationship between OB and 

the individual, evolution of OB, Theoretical framework (cognitive), behaviouristic and social 

cognitive, limitations of OB. 

Attitude: importance of attitude in an organization, right attitude, components of attitude, 

relationship between behaviour and attitude, developing emotional intelligence at the work 

place, job attitude, barriers to change attitude. 

Personality and values: definition and importance of personality for performance, the 

Myers- Briggs types indicator and the big five personality model, significant personality traits 

suitable to the workplace (personality and job – fit theory), personality tests and their 

practical applications. 

Perception: meaning and concept of perception, factor Influencing perception, selective 

perception, attribution theory, perceptual process, social perception (stereotyping and hello 
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effect). 

Motivation: Definition& concept of motive & motivation, the content theories of motivation 

(Maslow’s need hierarchy 7 Her berg’s two factor model theory), the process (vroom’s 

expectancy theory & porter (Lawler model ), contemtary theories—equity theory of work 

motivation. 

UNIT:2 (12 Hours) 

Foundation of Group Behaviour: The meaning of Group & Group Behavior & Group 

Dynamic, Types of Groups, The Five –Stage model of group development. 

Managing Teams: Why work teams, work teams in organization, developing work teams, 

team effectiveness & team building. 

Leadership : concept of leadership, trait approach contingency leadership approach, 

contemtary, meaning and significance of contemtary leadership, concept of transformations 

leadership, contemtary theories of leadership, success stories of today’s Global and Indian 
leaders. 

UNIT:3 ( 12 Hours) 

Organizational Culture: Meaning & Definition of Organizational Culture, creating & 
sustaining Organizational Culture, types of Organizational Culture (strong vs. weak culture, 

soft vs. hard culture & formal vs. informal culture), creating positive Organizational Culture, 
concept of workplace spiritually. 

UNIT:4 ( 12 Hours) 

Organizational Change: Meaning, Definition & nature of Organizational change, type of 

Organizational change, Forces that acts as stimulants to change.Implementing Organizational 

change: how to overcome the resistance to change, approaches to managing Organizational 
change, Kurt Lewin’s- three step model, seven stage model of change &Koter’s Eight-step 

plan for implementing change, leading the change process. 

UNIT:5 

Facilitating change, dealing with individual & group resistance, intervention strategies for 

facilitating Organizational change, method of implementing Organizational change, 

developing a learning organization. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1. Understanding Organizational Behaviour, Parek, Oxford 
2. Organizational Behaviour, K. Awathappa,HPH. 

Ref. Books 1. Introduction to Organizational Behaviour, Moorhead, Griffin, Cengage. 
2. Organizational Behaviour, Hitt, Miller, Colella, Wiley 

3. Organizational Behaviour, Robbins, Judge, Sanghi, Pearson 
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VI Semester Syllabus (Third Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

 

Title of the subject 

 

Subject Code  L T P C QP  

 Immunology& Immunotechnology 3 1 - 4 A  

Course Educational Objective  

CEO1:To study about the process of immunity and organs and cells of lymphoid system.  

CEO2:Tostudyaboutcomplementsystem,majorhistocompatibilityHybridomatechnologyandvarious 

Immune responses. 

 

Course outcomes: At the end of the course, the student will beable to:  

CO1 Understand the mechanisms by which our body elicits immune response.  

CO2 Able to demonstrate humoral and cellular immune mechanism  

CO3 Evaluate the usefulness of immunological techniques in different disease diagnosis.  

CO4 Interpret the immune response with respect to hypersensitive ,organtransplantations and 
Auto-immunity. 

 

CO5 Acquired knowledge on the immune response to explain the mechanisms involved in 
immune system alterations and to comprehend the function of vaccines and 

immunotherapy. 

 

CO6 Apply the acquired knowledge on the immune response to explain defense mechanisms 
against infectious agents and tumors. 

 

  

 CO-PO &PSO Mapping 

 COs 
PROGRAMMEOUTCOMES PSOs 

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

 CO1 3 - 2 1 - - - - - - - 2 1 1 - 

 CO2 2 - 2 2 - - - - - - - 1 1 1 - 

 CO3 1 2 - 1 1 - - - - - - - 1 1 - 

 CO4 2 - - - 2 - - - - - - - 1 2 - 

 CO5 3 2 1 2 2 - - - - - - - 1 3 1 

 CO6 3 1 1 1 1 - - - - - - 1 1 3 - 

 Avg.  

2.3 

 

1.6 

1.5 1.16 1.5 - - - - - - 1.33 1 1.83 1 
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UNIT:1 (10Hours) 

Basic concepts of immunology: Immunity, types of immunity, humoral and cell mediated 

immunity, Cells of immune system and Haematopoiesis, Lymphoidorgans, Primary and 
secondary lymphoidorgans, antigen- properties of antigen, antigenity, immunogencity, 

immunoglobulin and antibodies. 

UNIT:2 (10Hours) 

Major Histo compatibility Complex: Structur and functions of MHC, Antigen processing and 

presentation, Antibody: synthesis and secretion ,Molecular basis of antibody diversity, 

Polyclonal, Monoclonal antibody and Hybridoma technology, Complement system. 

UNIT:3 (10Hours) 

Antigens: Nature and biology of antigens, super antigens; Cytokines: properties, biological 

function and therapeutic uses; Antigen-antibody reaction: Precipitation, agglutination and 
complement mediated immune reactions; Advanced immunological techniques: RIA, ELISA, 
ELISPOT assay; Immunoelectrophoresis. 

UNIT:4 (10Hours) 

Immune response and tolerance: Regulation of immune response, immune tolerance, 

Hypersensitivity, autoimmunity, Transplantation immunology, Immuno-deficiencyandimmuno- 

proliferatediseases.Dysfunctionsofimmunesystemandtheirmodulation,Approachesforcorrectingi 

mmunedysfunction. 

UNIT:5 (10Hours) 

Immuno biotechnology: Vaccines, Active and passive immunization viral, bacterial peptides, 

edible vaccine and therapeutic vaccine; genetically engineered production of lymphokines, 

second generation antibodies, Immunity to infection: bacteria, viral, fungal and parasitic 

infections (with examples from each group). 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books: 1. Immunology: Kuby, J. 3rd Ed. (1997) Freeman W. H., oxford. 
2. Immunotechnology by A Khan, Pearson Publication. 
3. Immunology: Lydyard, P.M., Whelan, A., Fanger, M.W., 1st Ed., Viva Books. 
4. Essential Immunology: Roitt, I.M., 9th Ed.(1997) Blackwell Scientific, Oxford, UK. 
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Title of the subject 

Subject Code  L T P C QP 

BBTPC6020 
Bioinformatics 3 0 0 3 

A 

Course Educational Objective 

CEO1: Providing fundamental knowledge of different computational tools to find sequential analysis 
using various software. 

CEO2: To familiar with different Bio-informatics algorithms for prediction of structure of protein and 
DNA.. 

CEO3: Providing knowledge on use of different biological database. 

CEO4: Creating the computational programming for data analysis. 

Course outcomes: At the end of the course, the student will be able to 

CO1 Understand and analyze the concept of use of various biological databases. 

CO2 Analysis of various algorithms for structural study of DNA & protein. 

CO3 Design different molecular modeling using software. 

CO4 Develop of different computational program for drug design. 

CO5 Acquire the knowledge motion of atom in amino acid and nucleoid sequence 

CO6 Acquire the applications of molecular biology in the modern world. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 1 1 - - - - - - - - - 2 1   

CO2 2 2 1 1 - - - - - - -  1 1   

CO3 3 1 1 1 - - - - - - - - - - -  

CO4 3 2 1 1 - - - - - - - - 1 - -  

CO5 2 1 1 - - -  - - - - - 1 1 -  

CO6 2 2 2 1 - - - - - - -  1 2 1  

Avg 2.33 1.66 1.5 1 - - - - - - -  1.2 1.25 0.16  

 

UNIT:1 15 Hours 

Sequence data banks- Introduction to sequence data banks- protein sequence data bank. 

NBFR-PIR, SWISSPORT, Signal peptide data bank, Nucleic acid sequence data bank –Gen 

bank, EMBL nucleotide sequence data bank, structural data banks- protein Data bank (PDB), 

The Cambridge Structural Database (CSD): Genome data bank – Metabolic pathway data: 

Microbial and Cellular Data Banks. 

UNIT:2 12 Hours 

systems of microbes, Hybridoma data Bank Structure, Virus Information System, Cell line 

Information system; other important Data Banks in the area of Biotechnology/life 

sciences/biodiversity. 
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Sequence Analysis :Analysis Tools for Sequence Data Banks: Pair wise alignment- Dot 

matrix ,Needleman- Wunch algorithm, Smith –Waterman algorithm , BLAST, FASTA 

algorithms to analyse sequence data: , Flexible sequence similarity search with FASTA3 
programme ,Algorithm of Multiple sequence alignment , Phylogenetic analysis 

UNIT:3 13 Hours 

Secondary Structure Predictions prediction algorithms, Chao-Fasman algorithm,GOR, 

Hidden-Markov model, Neural Networking. PAM and BLOSUM matrix 

Tertiary Structure predictions: Rasmol ,Pymol Cn3D.Swiss PDB Viewer 

UNIT:4 10 Hours 

Protein classifications, Fold libraries, Protein structure prediction; Fold recognition 

(threading), Protein structure predictions: Comparative Modeling (Homology, Advanced 

topics: Protein folding, Protein-ligand interactions, 

UNIT:5 

Molecular Modeling & Dynamics, Structural DNA variation ,Motif discovery and gene 

prediction ,Pattern matching ,Non –Redundant data set , Drug Designing ,Data Mining 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 

1. Bryan Bergeron, Bioinformatics computing, Prentice Hall Inc. 

2. Baxevanis AS and Ouellette BF, Bioinformatics: A Practical Guide to the Analysis of 
Genes and Proteins, Wiley International Science. 
Ref. Books 

1. Tao Jiang, Ying Xu, Michael Q. Zhang, Current Topics in Computational Molecular 
Biology, MIT press. 

2. Thomas lengauer,Bioinformatics from genome to drug .WILLEY-VCH press. 
3. Mount DW, Bioinformatics: Sequence and Genome Analysis, Spring Harbor Press. 
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Title of the subject 

Subject Code  L T P C QP 

 Environment Biotechnology 3 - - 3 A 

Pre -Requisite: 

Course Educational Objective 

CEO1: To introduce the environmental biotechnology and its importance 

CEO2: To have knowledge on biodegradation processes 

Course outcomes: At the end of the course, the student will be able to 

CO1 Acquire the basic knowledge in environmental pollution and source of pollution. 

CO2 Learn about biological treatment of waste water by using different microbes. 

CO3 Understand the types of xenobiotic compounds, their adverse effect on environment and 
their remediation by using microbes and plants. 

CO4 Gain the idea about bio-oxidation, bioleaching and bioconversion of waste into value 
added products. 

CO5 Acquire knowledge about the concept of clean technology. 

CO6 Understand the use of basic microbiological techniques for product development and 
environmental sustainability. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs 

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

CO1 2 2 3 1 1 1 3 - - - - - 2 3  

CO2 1 2 3 1 2 2 3 - - - - - 3 3 3 

CO3 1 2 3 2 2 1 3 - - - - - 3 3 1 

CO4 1 1 3 1 2 2 2 - - - - - 3 3  

CO5 1 2 2 2 2 2 2      3 1  

CO6 1 2 2 2 1 2 2      3 1 1 

Avg. 1.16 1.83 
2.66 1.5 1.66 1.66 2.5      2.83 2.33 1.6 

UNIT:1 (10 Hours) 

Introduction to environmental biotechnology, Environmental monitoring bioreporter, 

biomarker. Bioprospecting and biosensor technology; Introduction to environmental 

pollutants: Water, Soil and Air: their sources and effects. Removal of Specific Pollutants: 

Sources of Heavy Metal Pollution, Microbial Systems for Heavy Metal accumulation, 

Biosorption & detoxification mechanisms. 

UNIT:2 (10 Hours) 

Microbiology and biochemistry of wastewater treatment: Biological Treatment of anaerobic 

and aerobic; methanogenesis, methanogenic, acetogenic, and fermentative bacteria- technical 

process  and  conditions;  Use  of  Genetically  Engineered  Organisms  as  emerging 

biotechnological processes in waste - water treatment; Applications include treatment of 
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municipal and industrial wastewaters. 

UNIT:3 (10 Hours) 

Biodetorioration –Principles, prevention and control, Biodegradation of xenobiotic compounds 

(Hydrocarbons, Detergents, Dyes and pesticides) Bioremediation and types, Phytoremediation: Use of 

plants for removal of organic and metallic pollutants, Common prejudices against Enzymes. 

Advantages & Disadvantages of Biocatalysts, Isolated enzymes versus whole cell systems. 

Biocatalytic application, 

UNIT:4 (10 Hours) 

Biooxidation–Direct and Indirect Mechanisms, Bioleaching and recovery of metals, Microbes 

in petroleum extraction; Biotechnology of fossil fuels: Desulfurization of coal, oil shales, 

Bioconversion of agricultural and other highly organic waste materials into gainfully utilizable 

products. 

UNIT:5(10 Hours] 

Clean technologies: Composting Technology and Organic farming, biofertilizers, 

biopesticides, microbial polymer production and bio plastic technology. Microbial enhanced 

oil recovery (MEOR). Biofuels: Biogas technology, biohydrogen, bioethahnol production. 

Ethical issues in environmental biotechnology and regulatory framework. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Reference Books: 
1. Text book of Environmental Biotechnology byP.K.Mohapatra, I.K.International 

2. of Environmental Biotechnology concept and application by Hans Joachim, Jordening, 

J.winter, Wiley- Vch 

3. Advanced Environmental Biotechnology by S.K. Agarwal, A P H Publishing 

corporation 
4. Environmental Biotechnology by D.K.Markandey and. Rajvaidya A P H Publishing Corporation 
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Subject Code Title of the subject L T P C QP 

BBTPC6030 
Downstream processing 

Engineering 
3 - - 3 

 

Course Educational Objective 

CEO1:. Learn the fundaments of downstream processing 

CEO2: Understand the principle, working and application of major unit operations in 
Bioprocessing of industrially important products. 
Course outcomes: At the end of the course, the student will be able to 

CO1 understand the principles of major downstream operations used in a bioprocess 

industry such as filtration, centrifugation, extraction and chromatography. 
CO2 design and optimize the cost effective biosepation techniques. 

CO3 understand techniques such as precipitation, coagulation and flocculation in 
downstream processing. 

CO4 learn product recovery and product polishing methods. 

CO5 Learn techniques of product purification. 

CO6 Learn about product purification and analysis about pure product cost. 
  

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 1 1 1 1 - - - - - - - 2 1 1  

CO2 1 1 2 3 2 - - - - - - - 1 2 2  

CO3 2 2 2 2 3 - - - 1 - - - 1 1 2  

CO4 1 2 2 3 - 2 - - - - - 1 2 1 1  

CO5 1 1 1              

CO6 1 1 1              

Avg. 1.33 1.33 1.5 2.25 2.0 2.0   1.0   1.0 1.5 1.25 1.5  

UNIT:1 12 Hours 

Introduction; An overview of bioseparation. Role and importance of Bio separation process 

in biotechnological processes. Problems and requirements of bioproduct purification. Cost- 

cutting strategies Characteristics of biological mixtures – Process of Classification of 

Bioproducts. 

UNIT:2 14 Hours 

Separation of cells and other insoluble from fermented broth. Foam separation, Precipitation, 

Filtration and microfiltration, centrifugation (batch, continuous, basket). Chromatography in 

bio separation. 
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UNIT:3 10 Hours 

Cell disruption: Physical methods (osmotic shock, grinding with abrasives, solid shear, liquid 

shear), Chemical methods (alkali, detergents), Enzymatic methods, RO. 

UNIT:4 14 Hours 

Separation of soluble bio-products: Liquid-liquid extraction, Distillation, Absorption, 

Adsorption precipitation. Other bioseparation techniques like Dialysis, electro-dialysis, 

Liquid Electrophoresis. Products polishing : Crystallization and drying. 

UNIT:5 

Ultra-filtration: Semipermeable membranes, membrane geometry and ultrafiltration module 
configuration. Bioproducts -Biological activity Analysis of purity-Process economics-Capital 
and operating cost analysis. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1. Roger G. Harrison, Paul W. Todd, Scott R. Rudge, and DemetriPetrides, 
Bioseparations 
Science and Engineering, Oxford University Press, USA (October 31, 2002) 

2. Heinemann, Product Recovery in Bioprocess Technology, Butterworth Publication. 

Ref. Books 1. Wankat P.C, “ Rate controlled separations ”, Elsevier, 1990 
2. Asenjo J.M., “ Separation processes in Biotechnology ” Marcel Dekker Inc. 1993. 
3. Belter PA and Cussler E, “ Bioseparations ”, Wiley 1985 
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Title of the subject 

Subject Code  L T P C QP 

BBSHS5061 Optimization in Engineering 3 0 0 3 A 

Course Educational Objective 

CEO1: To provide basics of optimization in engineering. 

CEO2: To introduce linear and non linear programming 

Course outcomes: At the end of the course, the student will be able to 

CO1 make use of the concepts of operations research modelling approaches 

CO2 Formulate and solve engineering and managerial situations as LPP. 

CO3 Formulate and solve engineering and managerial situations as Transportation and 

Assignment problems. 

CO4 Determine average queue length and waiting times of queuing models. 

CO5 Concepts of non-linear programming 

CO6 Learn about genetic algorithm. 

  

UNIT:1 (10 Hours) 

Introduction: Historical overview of operations research, fundamentals of OR Modeling 

Approach. Linear Programming: Basic assumptions, formulation, graphical method, simplex 

method, duality theory, primal-dual relationships, sensitivity analysis. 

UNIT:2 (1 2  Hours) 

Transportation and Assignment Problems: Specific features of transportation problem, 

streamlined simplex method for solving transportation problems, special features of 
assignment problems,  Hungarian  method for  solving  assignment problems.  Integer 

CO-PO & PSO Mapping 

COs 
PROGRAMME OUTCOMES PSOs 

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

CO1 2 1 1 1         1 2 2 

CO2 1 3 1 1 1        1 1 1 

CO3 1 2 2 1         2 1 1 

CO4 1 2 1 1         2 2 1 

 2 1 1         1 - 1 2 

 2 1 1 1         2 - 1 

Avg. 1.5 1.66 1.16 1.0 1.0       1.0 1.4 1.4 1.33 

 

 

   

               

                

                

                

                

CO5                

CO6                
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programming: Special features, binary integer programming models, branch-and-bound 
technique, cutting-plane method.. 

UNIT:3 (  12 Hours) 

Dynamic Programming: Characteristics, principle of optimality, solution procedure, 
deterministic problems. Concepts relating to queuing systems, basic elements of queuing 

model, role of Poison & exponential distribution, concepts of birth and death process. 

UNIT:4 ( 14 Hours) 

Non-linear programming: Introduction to non-linear programming. Unconstraint 
optimization: Fibonacci and Golden Section Search method. Constrained optimization with 
equality constraint: 

UNIT:5 

Lagrange multiplier, Projected gradient method Constrained optimization with inequality 
constraint: Kuhn-Tucker condition, Quadratic programming Introduction to Genetic 
Algorithm. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 

1. Taha H.A., Operations Research 9th Edition, Prentice Hall of India, New Delhi, 2010. 

2. Kanti Swarup., Man Mohan., and Gupta, P.K., Introduction to Operations Research 

7thEdition, Sultan chand& Sons, New Delhi, 2005 

Ref. Books 

3. P.K.Gupta, D.S.Hira, “Operations Research”, S.Chand and Company Ltd 

4. Hillier, F.S., and Lieberman G.J., Introduction to Operations Research, 7thEdition, TMH, 
2009. 

5. Kalyanmoy Deb, “Optimization for Engineering Design”, PHI Learning Pvt Ltd 
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Title of the subject  
Subject Code  L T P C QP 

BMSHS3062 

Engineering 

Economics & 

Costing 

3 0 0 3 

A 

Course Educational Objective 

CEO1: to understand the significance of the economic aspects of engineering and to become 
proficient in the evaluation of engineering proposals in terms of worth and cost 

CEO2: to help students to grasp various economics concepts and theories towards making 
economic decision. 

Course outcomes: At the end of the course, the student will be able to: 

CO1 Understanding the fundamentals of economic theory in general- concept of demand & 

supply, theories of production-Laws of returns 

CO2 Overview of cost and revenue concepts: Understood the nature and behavior of cost, cost 

sheet, Break-even analysis- linear approach and understanding of depreciation with its 

measurement. 

CO3 Acquainted with evaluation of engineering proposals (Private and public) by learning the 

concept of Time-value of Money, Determination of economic life of an asset, Replacement 

of existing asset with a new asset etc. 

CO4 Familiar with Indian financial system and banking structure, idea about concept of national 

income –its measurement and inflation. 

CO5 Ultimately learners of the subject get the benefits of understanding the diverse situation 

happening in the economy and able to make rational decision in the field of engineering. 

CO6 Will have idea about cost benefit analysis 

  

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs   

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

CO1 1 1 1 1         1 2 2 

CO2 1 3 1 1       2  1 1 1 

CO3 2 2 2 1       2  2 1 1 

CO4 1 2 1 1       2  2 2 1 

CO5 1 1 1          - 1 2 

CO6 1 1 1 1         2 - 1 
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  Avg. 1.16 1.66 1.16 1.0       2.0  1.6 1.4 1.33  

UNIT:1 (12 Hours) 

Engineering Economics –Meaning, Nature, Scope, Basic problems of an economy, Micro 

economics and Macro Economics. Demand and Supply Analysis -Meaning of demand, Demand 

function, Law of Demand and its exceptions, Determinants of demand, Elasticity of demand &its 

measurement (Simple numerical problems to be solved) Meaning of supply, Law of supply and its 

exception, Determinants of supply, Elasticity of supply, Determination of market equilibrium 

(Simple numerical problems to be solved).Theory of Production -Production function, Laws of 
returns: Law of variable proportion, Law of returns to scale. 

UNIT:2 ( 12 Hours) 

Cost and revenue concepts, Elements of costs, Preparation of cost sheet, Segregation of costs into 

Fixed and variable costs. Basic understanding of different market structures, Price and output 

Determination under perfect competition (Simple numerical problems to be solved), Break Even 
Analysis - Linear approach (Simple numerical problems to be solved). Depreciation- Causes of 
depreciation, Methods of calculating depreciation (Straight line method, Declining balance method) 

UNIT: 3 ( 12 Hours) 

Time value of money -Interest Analysis - Simple and compound, nominal and effective rate of 

interest, Cash flow diagrams, Principles of economic equivalence.Evaluation of engineering 

projects. 

UNIT:4 (12 Hours) 

Overview of Indian financial system. Commercial bank, Functions of commercial bank, Central 

bank, Functions of Central Bank. Inflation- Meaning of inflation, types, causes, measures to 
control inflation. National Income - Definition, Concepts of national income, Method of measuring 

national income. 

UNIT:5 

Present worth method, Future worth method, Annual worth method, Internal rate of return method, 
Cost benefit analysis for public projects. Replacement Analysis- Determination of economic life of 
an asset, Replacement of existing asset with a new asset. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1. Riggs, Bedworth and Randhwa, “Engineering Economics”, McGraw Hill Education 

India 

Principles of Economics, DevigaVengedasalam; KarunagaranMadhavan , Oxford University Press. 

Ref. Books 1. Engineering Economy by William G.Sullivan, ElinM.Wicks, C. PatricKoelling, 

Pearson R.PaneerSeelvan, “ Engineering Economics”, PHI 

Ahuja,H.L., “Principles of Micro Economics” , S.Chand& Company Ltd 
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VII Semester Syllabus [Fourth Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

 

Title of the subject 

Subject Code  L T P C QP 

BBTPE7032 Animal Biotechnology 3 0 0 3 A 

Course Educational Objective 

CEO1: To provide a basic knowledge on animal cell culture. 

CEO2: To provide the knowledge on application of cell culture for pharmaceutical purposes. 

Course outcomes: At the end of the course, the student will be able to 

CO1 Understand the basics of animal cell culture and culture conditions. 

CO2 To learn the basic concept in each area of Animal Biotechnology 
CO3 Acquire knowledge in optimization of media, scaling up animal cell culture, 

characterization and maintenance of cell lines. 

CO4 To learn the future prospect of the Animal Biotechnology. 

CO5 Students will understand the stem cell culture and its applications in tissue engineering and 
animal cloning. 

CO6 Students will learn molecular biology techniques like PCR, hybridization and RFLP. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 - 1 1 - 2 - - - - - - 2 1 3  

CO2 3 1 2 2 1 - - - - - - - 1 2 1  

CO3 - 2 2 3 2 - - - - - - 2 1 1 2  

CO4 - - - 1 2 - 2 1 - - - - 2 1 1  

CO5 1 1 1 - 1 - - - - - - - 1 2 1  

CO6 1 2 1 - 1 - - - - - - - 2 3 2  

Avg. 1.75 1.5 1.4 1.75 1.75 2.0 2.0 1.0 - - - 2.0 1.5 1.75 1.75  

UNIT:1 (10 Hours) 

Animal Biotechnology Equipments and materials for animal cell, culture technology, Brief 

discussion on the chemical, physical and metabolic functions of different constituents of 

culture medium, Development of primary culture. Development of cell line by enzymatic 

disaggregation, Biology and characterization of the cultured cells, measuring parameters of 

growth 

UNIT:2 (10 Hours) 

Different type of cell culture media, growth supplements, serum free media, balanced salt 

solution, other cell culture reagents, culture of different tissues and its application.Behavior 

of cells in culture, division, their growth pattern, metabolism of estimation of cell number. 
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UNIT:3 (10 Hours) 

Measurement of viability and cytotoxicity; Scaling up the cell culture to large scale/industrial 

level production, Development of cell lines, characterization and maintenance of cell lines, 

cryopreservation, common cell culture contaminants. Culture of cells for production of 

various biologicals. 

UNIT:4 (10 Hours) 

Application of animal cell culture,Embryonic stem cell and their application, Stem Cell 

culture, Transfection of animal cells with its applications,Hybridoma technology, Organ 

culture technology, Future tissue engineering, Animal cloning. 

UNIT:5(10 Hours) 

Bacterial and viral diseases in animals; monoclonal antibodies and their use in diagnosis; 
molecular diagnostic techniques like PCR, insitu hybridization; northern and southern 
blotting; RFLP. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books 

1. Animal cell culture by R.I. Freshney 
2. Animal Biotechnology by P.Ramadas 
3. In vitro cultivation of Animal cells by Dr.C.K.Leach,Butterworth and Heinnmamm 

Ltd.1994. 
4. Hand book of Animal Husbandry by Gopalakrishnan . 
5. A Text Book of Biotechnology R C Dubey, S Chand publication 
6. Animal Cell Culture by John R.W. Masters; Oxford University Press 
7. Introduction to Cell and Tissue Culture by Jennie P. Mather and Penelope E. Roberts; Plenum 

Press, New York and London 
8. Molecular Biotechnology: Primrose. 
9. Animal Cell Biotechnology: R.E. Spier and J.B. Griffiths (1988), Academic press. 
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Title of the subject 

Subject Code  L T P C QP 

 Medical and Pharmaceutical Biotechnology 3 0 0 3 A 

Course Educational Objectives 

CEO1: To provide knowledge on pharmaceutical techniques and new generation antibiotics. 

CEO2:To deliver practical knowledge on different diagnosis techniques 

Course outcomes: At the end of the course, the student will be able to 

CO1 understand the production of genetically developed pharmaceutical products 

CO2 comprehendongenetically disease and diagnosis 

CO3 learn about the role of proteomics in drug development 

CO4 Know about the diagnostic kits and its importance 

CO5 Learn on use of molecules for detection of diseases 

CO6 Separate protein and identify its characteristic 

 

UNIT:1 [10 Hours] 

Production of pharmaceuticals by genetically engineered techniques: hormones (insulin and 

growth hormones), interferons. Microbial transformation for production of important 

pharmaceuticals: types of reactions, Biotransformation of Steroids, Biotransformation of 

Antibiotics,Generation of antibiotics- Penicillin and Cephalosporin. 

UNIT:2 [10 Hours] 

Protein engineering: methods and application of protein engineering, Drug design: Methods of 

drug design, Drug targeting passive and active of drug targeting, advantages and 

disadvantages.Use of enzymes in clinical diagnosis: important enzymes in disease diagnosis, 

Enzymes in diseases Prevention and treatment. 

COs 

CO-PO & PSO mapping PSOs 

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

CO1 1 2 2          2 1 3 

CO2 2 2 1          1 2 1 

CO3 1 - 1          1 1 2 

CO4 - 1 1         1 2 1 1 

CO5 1 - -          1 2 1 

CO6 1 2 2          2 3 2 

Avg 
1.0 1.75 

1. 

4 
        1.0 1.5 1.75 1. 

75 
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UNIT:3 [10 Hours] 

Use of biosensors for rapid clinical analysis: Parts of a biosensor, application of biosensor in 

medical sciences, Diagnostic kit development: importance of diagnostic kit for detection of 

disease. In vitro testing for microanalysis, 

UNIT:4 [10 Hours] 

Genetic diseases and DNA based diagnoses: types of genetic diseases, DNA based diagnoses: 

direct and indirect detection of diseases, Gene Therapy: types of gene therapy and success,DNA 

vaccine, ELISA 

UNIT: 5[10 Hours] 

Toxicogenomics: concept, types and application of toxicogenomics. Proteomics in Drug 

Development: Drug development process, applications of proteomics in the drug industry. 

Diagnosis of disease by Proteomics.Separation and identification techniques for protein analysis, 

Pharmaceutical products and their control:Therapeutically categories such as laxatives, 

analgesics, non-steroid contraceptives, antibodies and biologicals hormones. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Reference Books 

1. Stanbury.P.F, Whitaker.A and Hall.S.J, “Principles of Fermentation Technology”, 2nd 

Edition, Aditya Books (P) Ltd, 1995. 

2. Molecular Diagnosis of Infectious Diseases (Methods in Molecular Medicine) by Jochen 

Decker, U. Reischl 

3. Gary Walsh, “Pharmaceutical Biotechnology-Concepts and Applications,” Wiley, 2007 

4. EpenetosA.A.(ed), Monoclonal antibodies: applications in clinical oncology, Chapman and 

Hall Medical, London 

5. Text book of industrial pharmacy by S R Hiremath, Orient Black Swan publication. 

6. Leon and Lachman et al- Theory and Practice of Industrial pharmacy. 
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Title of the subject 

Subject Code  L T P C QP 

 Food Biotechnology 3 0 0 3 A 

Pre -Requisite: 

Course Educational Objective 

CEO1:To provide knowledge on food production technology 

CEO2: To have idea on food preservative technologies 

Course outcomes: At the end of the course, the student will be able to 

CO1 understand the composition of major food products ,analysis of food quality and 
food production technology. 

CO2 understand the role of beneficial enzymes in food processing and preservation. 

CO3 To quantitate and identify the spoilage microorganisms present in food, technology 
used to control or destroy micro organism commonly found in food. 

CO4 understand the role of beneficial microorganisms in food processing. 

CO5 To learn the concepts of technology in food preservation. 

CO6 To follow the regulations and ethical issues of food safety by using good 
manufacturing practices in industry 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 1 - - 2 1 1 - - - - - - 2 1 3  

CO2 - 2 1 - 2 2 - - - - - - 1 2 1  

CO3 - - - 1 3 2 - - - - - 1 1 1 2  

CO4 - 1 - 2 - 1 2 - - - - - 2 1 1  

CO5 1 - - 1 - - - - - - - - 1 2 1  

CO6 1 - - 1 - - - - - - - - 2 3 2  

Avg. 1.0 1.5 1.0 1.4 2.0 1.5 2.0 - - - - - 1.5 1.75 1.75  

UNIT:1 10 Hours 

Food quality and Production technology Analysis of food, major ingredients present in 

different product, Food additives colour, flavour, vitamins, Single cell protein, mushroom, 

Fermentative production of food, Pickling and alcoholic beverages, Genetically manipulated 

crop based food, oriental foods, probotics/ prebiotics in food products. 

UNIT:2 10 Hours 

Technology for improved process: Enzyme in bakery, fermented cereal products, Enzymes in 
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fat/oil industries, Protease in cheese making, enzymes in beverage production, Utilization of 

food waste for production of value added products, enzymes in sugar syrup, genetically 

modified food. 

UNIT:3 10 Hours 

Food spoilage and control Spoilage of food, Rapid methods for identification of 

microorganism in food, Chemical safety of food products, Detection of heavy metal, fungal 

toxins, pesticide and herbicide contamination, 

UNIT:4 10Hours 

Microbiology of fruits & vegetable and products like jam, jelly, sauce, juice; Microbiology of 

cereal and cereal products like bread, biscuits, confectionary. Microbiology of milk & milk 

products like cheese, butter, ice-cream, milk powder; Microbiology of meat, fish, poultry & 

egg and their products. 

UNIT:5 10 Hours 

Food preservatives and additives, Post-harvest technology for food preservation– canning, 

dehydration, ultrafiltration, sterilization, irradiation, Pasteurization, Low temperature, Legal 

status of irradiated food and preservatives, Concept of HACCP, Hazop, codex alimentarius, 

ISO series. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books 
1. Food Biotechnology by V K. Joshi and R.S. Singh, I K International Publishing House. 
2. Food Biotechnology by Rita Singh , Global vision publishing house 

3. Fundamental of food biotechnology by Byong H. Lee, Wiley-BCH. 

4. Food biotechnology by S.C. Bhatia, WPI Publishing 

5. Fundamentals of Food Biotechnology by Lee 
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Title of the subject 

Subject Code Seventh Semester L T P C QP 

BBTPE7043 Nano biotechnology 3 0 0 3 A 

Pre -Requisite: 

Course Educational Objective 

CEO1: To provide the knowledge on importance on nano biotechnology and its application. 

CEO2: To have an idea about the application of nano biotechnology in industry and allied sciences at 
the end of course, student will be able. 

Course Outcome 

CO1 Learn the concept of "nanotechnology" and its interdisciplinary aspects. 

CO2 Students will learn various approaches to synthesize Nanomaterials and their advantages 
and limitations. 

CO3 Learn the various techniques used for the characterization of nanomaterials. 

CO4 Understand the importance of engineered nanomaterials for biomedical, therapeutic and 

environmental applications. 

CO5 Get the knowledge on the functions of biologically existing various bio-nanomotors and 
bio-nanomachines. 

CO6 Evaluate the potential toxic effects of nanotechnology on living organisms and the 
environment. 

  CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 2 - - - 1 - 2 - - - - - 2 1 3  

CO2 1 - 1 2 1 2 - - - - - - 1 2 1  

CO3 3 2 2 1 1 - - - - - - 1 1 1 2  

CO4 1 - 2 2 3 2 - - - - - - 2 1 1  

CO5 2 1 3 2 1 2 - - - - - - 1 2 1  

CO6 1 2 2 1 1 1 - - - - - - 2 3 2  

Avg. 1.66 1.66 2.0 1.6 1.33 1.75 2.0 - - - - 1.0 1.5 1.75 1.75  

UNIT:1 [10 Hours] 

Basic Concepts of Nanoscience: Importance of "Nano" dimension, size matters: bulk vs 

nanomaterials, nanotechnology exists in nature, brief history of nanotechnology, applications of 

nanotechnology, challenges and future prospects, Properties of nanomaterials (electrical, thermal, 

mechanical, optical, chemical),classification of nanostructu red materials, surface effects of 
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nanomaterials 

UNIT:2 [12 Hours] 

Synthesis of Nanomaterials: Bottom-up and bottom-down approaches: milling, arc discharge, laser 

ablation, spray pyrolysis, chemical vapor deposition, physical vapor deposition, wet chemical 

synthesis of nanoparticles, self-assembled monolayer, biogenic synthesis of nanoparticles: microbial 

and plant mediated, surface functionalization of nanomaterials. 

UNIT:3 [10 Hours] 

Characterization of nanostructures: UV-VisSpectroscopy, FTIR; Electron microscopy: 

Scanningelectron microscopy, EDX, Transmission electron microscopy, Atomic force microscopy, 

DLS, TGA. 

UNIT:4 [12 Hours] 

Nanomaterials for Biological Applications: Current status of nanobiotechnology, biological 

applications of functionalized nanomaterials, Biological nanomachines: ribosomes, photosynthesis 

systems, Bionanomotors, Nano-antimicrobials, Immobilized nanoparticles for water disinfection and 

biopesticides delivery applications. 

UNIT:5 [12 Hours] 

Biomedical Applications and Nanotoxicity: Biopolymers, Polymeric biomaterials, lipid nanoparticles 

for drug delivery applications, magnetic nanoparticles based hyperthermia treatment of cancer, DNA 

nanotechnology, Nano-biosensors: fabrication, functionalization, applications, Cytotoxic and 

genotoxic effects of nanomaterials, toxic effects on environment, impact of nanotechnology on 

society and industry. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Ref. Books 
1. Gabor L. Hornyak., H.F. Tibbals, Joydeep Dutta, John J. Moore, Introduction to Nanoscience and 

Nanotechnology, CRC Press, 2008. 

2. "Nanostructures and Nanomaterials: Synthesis, Properties and Applications", G. Cao, 

Imperial College Press (2004) 
3. Nanobiotechnology; Concepts, Applications and Perspectives", C. M. Niemeyer, C. A. 

Mirkin, Wiley-VCH (2004) 
4. Stuart M. Lindsay, Introduction to Nanoscience, Oxford University Press, 2009. 
5. Poole C., and Owens F., Introduction to Nanotechnology, John Wiley, New Jersey, 2003. 
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Title of the Course 

Subject Code 
PROCESS INSTRUMENTATION 

L T P C QP 

BEIOE5053 3 0 0 3  

Pre -Requisite: Instruments and spectroscopy. 

Course Educational Objective 

CEO1: Troubleshoot electronics and instrumentation systems using current equipment and 

systems. 

CEO2:Analyze and solve problems in electronics and instrumentation systems dealing with 

meters and instruments. 

CEO3: To Conduct, analyze, and interpret experimental results to improve process. 

Course Outcome 

At the end of this course students will be able to demonstrate the ability to 

CO1 State and summarize the different flow, level, temperature and pressure measuring devices 

used in instrumentation. 

CO2 Describe the process of measuring different environmental factors. 

CO3 Test the outcomes of measurement and minimize the possible error by various techniques. 

CO4 Design the various meters with their specification, working and applications. 

CO5 Understand about the Absorption techniques 

CO6 Learn abouit different methods to measure temperature 

  CO-PO & PSO Mapping  

Cos 
PROGRAMME OUTCOMES PSOs  

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

CO1 3 1 1          2 3   

CO2 3 2 2          3 3 3  

CO3 2 2 2          3 3 1  
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  CO4 2 1 2          3 3   

CO5 1 1 1          3 1   

CO6 1 1 1          3 1 1  

Avg. 2.4 2.4 1.5          2.83 2.33 2  

UNIT I [ 8 Hours] 

BASIC CONCEPTS AND QUALITIES OF MEASUREMENT: Introduction; 

Measurement and its Aim; The Functional Elements of an Instrument; Performance 

Characteristics; Statistical Analysis. 

UNIT II [ 15 Hours] 

LEVEL MEASUREMENT: Methods of Liquid Level Measurement, Direct Methods – 

Hook-type Level Indicator, Sight Glass, Float-type Level Indicator; Displacer Level 

Detectors; Indirect Methods – Hydrostatic Pressure Type, and Electrical Methods. 

FLOW MEASUREMENT: Methods of Flow Measurement; Inferential Flow Measurement; 

Quantity Flow  meters;  Mass  Flowmeters;  Calibration  of  Flowmeters;  Selection  of 

Flowmeters. 

UNIT III [ 15 Hours] 

PRESSURE MEASUREMENT: Pressure; Methods of Pressure Measurement; 

Manometers; Elastic Pressure Transducers; Measurement of Vacuum; Force-Balance 

Pressure Gauges; Electrical Pressure Transducers; Pressure Switches; Calibration of Pressure 

Measuring Instruments; Maintenance ansd Repair of Pressure Measuring Instruments; 

Troubleshooting. 

UNIT IV [8 Hours] 

METHODS OF COMPOSITION ANALYSIS: Spectroscopic Analysis; Absorption 

Spectroscopy; Emission Spectroscopy; Mass Spectroscopy. 

UNIT:V [10 Hours] 

TEMPERATURE MEASUREMENT: Temperature; Temperature Scales; Methods of 

Temperature Measurement; Expansion Thermometers; Filled-System Thermometers; 

Electrical Temperature Instruments; Pyrometers. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books: 

1. Industrial Instrumentation and Control, 3rd ed. by S K Singh, McGraw-Hill. 

2. Industrial Instrumentation by D P Eckman, CBS. 

Reference Books: 

1. Principles of Measurement Systems, 3rd ed. by J P Bentley, PHI. 

2. Instrumentation: Devices and Systems, 2nd ed. by C Rangan, G Sarma, and V S V 

Mani, McGraw-Hill. 
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VIII Semester Syllabus [Fourth Year] 
UG ENGINEERING IN BIOTECHNOLOGY 

 

Title of the subject 

Subject Code  L T P C QP 

BBTPE8021 
Protein Engineering 3 0 0 3 

A 

Course Educational Objective 

CEO1:To provide importance and application of protein engineering. 

CEO2: To have an idea about industrial important enzymes. 

Course outcomes: At the end of the course, the student will be able to 

CO1 Gain the knowledge about different forces acting on protein structure interactions 

and protein engineering applications. 

CO2 Know thermodynamic and chemical principle of proteins 

CO3 Have the knowledge in the features, design principles of protein. 

CO4 Understand the computational approaches of protein engineering. 

CO5 Gain the knowledge on techniques of stabilization protein 

CO6 Understand the biophysical techniques used in protein characterization. 

  

 CO-PO & PSO Mapping  

COs 
PROGRAMME OUTCOMES PSOs  

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

CO1 1 - 2 1 2 - - - -  - - 2 1 3  

CO2 2 1 2 2 - - - - - - - - 1 2 1  

CO3 - 2 1 3 2 - - - - - - - 1 1 2  

CO4 - - 2 1 3 - - - - - - 1 2 1 1  

CO5 2 1 1 2 - - - - - - - - 1 2 1  

CO6 1 2 2 1 1 - - - - - - - 2 3 2  

Avg. 1.5 1.5 1.75 1.75 1.25 - - - - - - 1.0 1.5 1.75 1.75  
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UNIT:1 (12 Hours) 

Overview of protein structure and its hierarchical architecture; Protein engineering – 

definition, applications; Forces stabilizing proteins – Van der waals, electrostatic, hydrogen 

bonding and weakly polar interactions, hydrophobic effects. Structural features of protein, 

Ramachandran map, Protein-protein, Protein-DNA, protein-ligand interactions. Protein 

structure-function relationship. 

UNIT:2 (10 Hours) 

Stability of Protein Structure: Laws of thermodynamics, heat, energy and work, chemical 

equilibrium flexibility, reversible folding and unfolding, pH titration, chemical denaturation, 

thermal denaturation, solvent perturbation and chemical modification. 

UNIT:3 (11 Hours) 

Features or characteristics of proteins that can be engineered- affinity and specificity; 

Experimental methods of protein engineering: Rational designing, Directed evolution like site 

directed mutagenesis, Module shuffling, Guided protein recombination, etc.; Computational 

Approaches to protein engineering. 

UNIT:4 (10 Hours) 

Mechanism of stabilization of proteins from psychrophiles and thermophiles vis-à-vis those 

from mesophiles; Protein and enzyme engineering case studies for its stability, specifity and 

affinity- Protease, Lipase and Lysozyme. Role of solvent. 

UNIT:5 (10 Hours) 

Characterization of proteins: NMR spectroscopy, crystallography, spectroscopic (UV-Vis, 

CD, IR, Florescence), calorimetric methods, Viscometry, Molecular sieve chromatography, 

Electrophoresis, EPR in protein structure and function analysis with example. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1. Edited by T E Creighton, Protein function. A practical approach, 2nd Edition, 
Oxford university press. 

2. Cleland and Craik, Protein Engineering, Principles and Practice, Vol 7, Springer 

Netherlands. 

3. Mueller and Arndt., Protein engineering protocols, 1st Edition, Humana Press. 
4. L. Alberghina, Protein Engineering for industrial biotechnology, Harwood Academic 
Publisher 
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Title of the subject 

Subject Code  L T P C QP 

 IPR, Bioethicsand Biosafety 3 0 0 3 A 

Pre-Requisite: 

Course Educational Objective 

CEO1: To provide the knowledge on importance on IPR in Biotechnology. 

CEO2:Tointroducebiosafetyregulations and its application in biotechnology 

Course outcomes: At the end of the course, the student will be able to 

CO1 Distinguish and explain various forms of IPRs and responsibilities of holder of Patent, Copyright, 

Trademark, Industrial Design etc 

CO2 Identify criteria’s to fit one’s own intellectual work in particular form of IPRs. 

CO3 Identify procedure to protect different forms of IPRs national and international level. 

CO4 Understand the professional responsibilities to maintain biosafety. 

CO5 Students will understand the social and ethical issues related to plant, animal and modern 

biotechnology. 

CO6 Develop skill of making search using modern tools and techniques. 

 CO-PO &PSOMapping 

 
COs 

PROGRAMMEOUTCOMES PSOs 

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

 CO1 2 - - 1 2 3 - - -  - - 2 1 3 

 CO2 - - 2 - - 3 2 - - - - - 1 2 1 

 CO3 - - 1 - - 3 2 - 1 - - - 1 1 2 
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 CO4 - - - 2 - - 2 3 1 - - 2 2 1 1 

 CO5 - - - - - 1 2 3 - - 2 - 1 2 1 

 CO6 - 1 - 2 3 - - - - - - 1 2 3 2 

 Avg. 2.0 1.0 1.5 1.66 2.5 2.5 2.0 3.0 1.0  2.0 1.5 1.5 1.75 1.75 

UNIT:1 [10Hours] 

Concept of property, rights, duties and their correlation; Intellectual property rights and its types- 

Patents,Trademarks,Copyright&RelatedRights,IndustrialDesign,TraditionalKnowledge,GeographicalI 

ndications, Protection of new GMOs; Process patent vs product patent; IP as afactorin R&D;IPs of 

relevance to Biotechnology and few Case Studies. 

UNIT:2 [10Hours] 

Basic requirement of a patentable invention- novelty, inventive step, Prior art and Stae of art; Patent 

databases; Searching International Databases; Analysis and report formation; Indian Patent Act 1970 

and Recent Amendments; Filing of a patent application; Precautions before patenting-disclosure/non- 

disclosure. WIPO Treaties; 

UNIT:3 [10Hours] 

International framework for the protection of IP; Introduction to History of GATT,WTO,WIPO and 

TRIPS; Budapest Treaty; PCT and Implications; Role of a Country Patent Office; Procedure for filing 

a patent, International patenting-requirement, Patent in fringement- meaning, scope, litigation, 

remedies; Case studies and examples-Rice, Neem etc. 

UNIT:4 [10Hours] 

Introduction to Biosafety regulations; Primary Containment for Biohazards and Biosafety Levels; 

Biosafety Levels of Specific Microorganisms; Recommended Biosafety Levels for Infectious Agents 

and Infected Animals; Biosafety guidelines-Government of India. Definition of GMOs &LMOs; 

Roles of Institutional Biosafety Committee, RCGM, GEACetc. for GMO applications in food and 

agriculture; Environmental release of GMOs. 

UNIT:5 [10 Hours] 

Overview of National Regulations and relevant International Agreements including Cartagena 

Protocol. Concept of Bioethics, Public concerns on Human genome research and transgenics- Genetic 

testing and screening, Ethics in clinical trials and GCP, ELSI & Human genome projects; Ethics in 

human cloning- 
a case study. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books 1. Stanley SA, Bioethics, Wisdom educational services 
2. Sateesh MK, Bioethics and Biosafety, IK International Pvt. Ltd. 
3. Text Book on Intellectual Property Rights,N K Acharya , Asia Law House 
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Title of the Course 

Subject Code BIOMEDICAL INSTRUMENTATION L T P C QP 

BEEOE8031 3 0 0 3 A 

Pre -Requisite: Biomedical equipments, tissues, cells and electrodes. 

Course Educational Objective 

CEO1: With widespread use and requirements of medical instruments, this course gives knowledge 

of the principle of operation and design of biomedical instruments. 

CEO2: It attempts to render a broad and modern account of biomedical instruments. 

CEO3: It gives the introductory idea about human physiology system which is very important with 

respect to design consideration. 

Course Outcome 

At the end of the course, students will be able to: 

CO1 Define and recognize several signals which are drawn out from the human body. 

CO2 Describe divergent physical inabilities in living body by biomedical electrodes. 

CO3 Examine & interpret the simulated and experimental data. 

CO4 Summarize the various recorders and blood flow meters 

CO5 Un 

CO6 Learn about the medical recording instruments 

  
CO – PO & PSO mapping of Biomedical Instrumentation 
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- 
1 2 1  

CO3 3 - - 3 - - - - - - - - 1 1 2  

CO4 2 3 -  - - - - - - - - 2 1 1  

CO5 1 1           1 2 1  

CO6 1 1           2 3 2  

Averag 
e 

2 1.75 - 3 - - - - - - - - 1.5 1.75 1.75  

UNIT: I [ 12 Hours] 

FUNDAMENTALS OF MEDICAL INSTRUMENTATION: Sources of Biomedical Signals; 

Basic Medical Instrumentation System; Performance Requirements of Medical Instrumentation 

Systems; Intelligent Medical Instrumentation Systems - Use of Microprocessors in Medical 

Instruments, PC Based Medical Instruments; General Constraints in Design of Medical 

Instrumentation Systems; Regulation of Medical Devices. 

BIOELECTRIC  SIGNALS  AND  ELECTRODES:  Origin  of  Bioelectric  Signals; 
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