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PROGRAMME: B.Tech.  

BIOTECHNOLOGY 

CURRICULUM 

SEMESTER 1 

Sl. 
No. 

Course 
Type 

Course 
Code 

Course Title L T P C 
Marks Page 

No. CAE ESE 

1 Theory SMTA1102 Engineering Mathematics-I (Biostatistics) 3 * 0 3 50 50 1 

2 Theory SCYA1101 Engineering Chemistry 3 1 0 4 50 50 2 

3 Theory SCSA1102 Fundamentals of Python Programming 3 * 0 3 50 50 4 

4 Theory SBTA1101 Microbiology and Cell Biology 3 * 0 3 50 50 5 

5 Theory SBTA1102 Biomechanics 3 * 0 3 50 50 6 

6 Practical SCYA2101 Engineering Chemistry  Lab 0 0 2 1 25 25 7 

7 Practical SCSA2102 Fundamentals of Python Programming 
Lab 

0 0 4 2 50 50 8 

8 Practical SBTA2101 Microbiology and Cell Biology Lab 0 0 4 2 50 50 9 

9 Theory SBTA1101 Environmental Science and Engineering 3 0 0 0 0 0 10 

Total Credits for Semester 1 - 21 
Total Marks for Semester 1 - 750 

 

SEMESTER 2 

Sl. 
No. 

Course 
Type 

Course 
Code 

Course Title L T P C 
Marks Page 

No. CAE ESE 

1 Theory SHSA1101 Technical English 3 0 0 3 50 50 11 

2 Theory SMTA1202 Engineering Mathematics - II 3 * 0 3 50 50 13 

3 Theory SPHA1101 Physics for Engineers 3 1 0 4 50 50 14 

4 Theory SEEA1101 Basic Electrical and Electronics 
Engineering 

3 * 0 3 50 50 16 

5 Theory SMEA1102 Engineering Drawing 1 0 4 3 50 50 17 

6 Theory SCHA1211 Principles and calculations in Chemical 
Engineering 

3 * 0 3 50 50 18 

7 Practical SPHA2101 Physics  Lab  0 0 2 1 25 25 19 

8 Practical SMEA2201 Workshop Practice  0 0 3 2 50 50 20 

Total Credits for Semester 2 - 22 

Total Marks for Semester 2 - 750 

 

L - LECTURE HRS, T  TUTORIAL HRS, P  PRACTICAL HRS, C  CREDITS 

CAE  CONTINUOUS  ASSESSMENT EXAMINATION,  

ESE  END SEMESTER EXAMINATION, 
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SEMESTER 3

Sl. 
No.

Course 
Type

Course Code Course Title L T P C
Marks Page 

No.CAE ESE

1 Theory SMTA1303 Engineering Mathematics III 3 * 0 3 50 50 21

2 Theory SBTA1301 Molecular Biology and Genetics 3 * 0 3 50 50 22

3 Theory SBTA1302 Biochemistry and Biomolecules 3 * 0 3 50 50 24

4 Theory SBTA1303
Protein Engineering and 
Bioinformatics

3 0 0 3 50 50 25

5 Theory SBTA1304 Environmental Biotechnology 3 0 0 3 50 50 26

6 Theory SCHA1311
Heat and mass transfer for Biological 
systems

3 * 0 3 50 50 27

7 Practical SBTA2301 Biochemistry and Biomolecules Lab 0 0 4 2 50 50 28

8 Practical SBTA2302 Molecular Biology and Genetics Lab 0 0 4 2 50 50 29

Total Credits for Semester 3 - 22

Total Marks for Semester   3 - 800

SEMESTER 4

Sl. 
No.

Course 
Type

Course 
Code

Course Title L T P C
Marks Page 

No.
CAE ESE

1 Theory SBTA1401 Enzyme Technology 3 * 0 3 50 50 30

2 Theory SBTA1402 Immunotechnology 3 * 0 3 50 50 31

3 Theory SCHA1411 Chemical Reaction Engineering 3 * 0 3 50 50 32

4 Theory Open Elective I 3 * 0 3 50 50 -

5 Theory SAIC4001 Industry 4.0 2 0 2 2 50 50 33

6 Practical SBTA2401 Enzymology Lab 0 0 4 2 50 50 34

7 Practical SBTA2402 Immunology Lab 0 0 4 2 50 50 35

8 Practical S23APT1 Professional Training - I 0 0 4 2 100 -

Total Credits for Semester 4 - 21

Total Marks for Semester  4 - 800

L - LECTURE HRS, T  TUTORIAL HRS, P  PRACTICAL HRS, C  CREDITS 

CAE  CONTINUOUS  ASSESSMENT EXAMINATION,  

ESE  END SEMESTER EXAMINATION, 

Practical S23APT1 Professional Training - I
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SEMESTER 5

Sl. 
No.

Course 
Type

Course 
Code

Course Title L T P C
Marks Page 

No.CAE ESE

1 Theory SBTA1501 Genetic Engineering 3 0 0 3 50 50 36

2 Theory SBTA1502 Bioprocess Engineering 3 * 0 3 50 50 37

3 Theory SBTA1503 Nanobiotechnology 3 * 0 3 50 50 38

4 Theory SBTA1504 Pharmaceutical Biotechnology 3 * 0 3 50 50 39

5 Theory SCHA1511 Transport Phenomena for 
Bioprocess

3 * 0 3 50 50 40

6 Theory Professional Elective I 3 0 0 3 50 50 -

7 Practical SBTA2501 Bioprocess Engineering Lab 0 0 4 2 50 50 41

8 Practical SBTA2502 Genetic Engineering Lab 0 0 4 2 50 50 42

Total Credits for Semester 5 - 22

Total Marks for Semester  5 800

SEMESTER 6

Sl. 
No.

Course 
Type

Course 
Code

Course Title L T P C
Marks

Page 
No.CAE ESE

1 Theory SBTA1601 Animal Biotechnology 3 * 0 3 50 50 43

2 Theory SBTA1602 Biosafety, Bioethics and IPR 3 * 0 3 50 50 44

3 Theory SBTA1603 Design and Operation of Bioreactors 3 * 0 3 50 50 45

4 Theory Professional Elective II 3 0 0 3 50 50 -

5 Theory Open Elective II 3 0 0 3 50 50 -

6 Practical SBTA2601 Downstream Processing Lab 0 0 4 2 50 50 46

7 Practical SBTA2602 Animal Biotechnology Lab 0 0 4 2 50 50 47

8 Project S23AIPROJ1 Interdisciplinary Project 0 0 6 3 50 50 -

Total Credits for Semester 6 - 22

Total Marks for Semester 6 800

L - LECTURE HRS, T  TUTORIAL HRS, P  PRACTICAL HRS, C  CREDITS 

CAE  CONTINUOUS  ASSESSMENT EXAMINATION,  

ESE  END SEMESTER EXAMINATION, 

Theory Professional Elective I

Project S23AIPROJ1 Interdisciplinary Project
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SEMESTER 7

Sl. 
No.

Course 
Type

Course 
Code

Course Title L T P C
Marks Page 

No.CAE ESE

1 Theory SBTA1701 Plant Biotechnology 3 * 0 3 50 50 48

2 Theory SBTA1702 Cancer and Stem Cell Biology 3 * 0 3 50 50 49

3 Theory SBAA4002 Principles of Management and 
Professional Ethics

3 0 0 3 50 50 50

4 Theory Professional Elective III 3 0 0 3 50 50 -

5 Theory Open Elective III 3 0 0 3 50 50 -

6 Practical SBTA2701 Plant Biotechnology Lab 0 0 4 2 50 50 51

7 Practical SBTA2702
Nanotechnology and Computational 
Biology Lab

0 0 4 2 50 50 52

8 Project S23APROJ1 Project Work (Phase I) 0 0 6 3 50 50 -

Total Credits for Semester 7 - 22

Total Marks for Semester  7 800

SEMESTER 8

Sl. 
No.

Course 
Type

Course 
Code

Course Title L T P C
Marks Page 

No.CAE ESE

1 Theory Professional Elective IV 3 0 0 3 50 50 -

2 Theory Open Elective IV 3 0 0 3 50 50 -

3 Project S23APROJ2 Project Work (Phase II) 0 0 14 7 50 50 -

Total Credits for Semester 8 - 13

Total Marks for Semester 8 300

L - LECTURE HRS, T  TUTORIAL HRS, P  PRACTICAL HRS, C  CREDITS 

CAE  CONTINUOUS  ASSESSMENT EXAMINATION,  

ESE  END SEMESTER EXAMINATION, 

Project S23APROJ1 Project Work (Phase I)

Project S23APROJ2 Project Work (Phase II)
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LIST OF ELECTIVES 

PROFESSIONAL ELECTIVE COURSES 

Sl. 
No. 

Course 
Code Course Title L T P C 

Marks Page 
No. CAE ESE 

1 SBTA3001 Marine Biotechnology 3 0 0 3 50 50 53 

2 SBTA3002 Aquaculture 3 0 0 3 50 50 54 

3 SBTA3003 Translational Biotechnology: From IPR to Licensing 3 0 0 3 50 50 55 

4 SBTA3004 Biological Process in regulatory affairs 3 0 0 3 50 50 56 

5 SBTA3005 Medical Biotechnology 3 0 0 3 50 50 58 

6 SBTA3006 Neurobiology 3 0 0 3 50 50 59 

7 SBTA3007 Food Processing Technology 3 0 0 3 50 50 60 

9 SBTA3008 PERL for Bioinformatics  3 0 0 3 50 50 61 

10 SBTA3009 Molecular Modelling and Drug design 3 0 0 3 50 50 62 

11 SCHA3010 Bioprocess Instrumentation and Control 3 0 0 3 50 50 63 

 

 

L - LECTURE HRS, T  TUTORIAL HRS, P  PRACTICAL HRS, C  CREDITS 

CAE  CONTINUOUS  ASSESSMENT EXAMINATION,  

ESE  END SEMESTER EXAMINATION, 
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OPEN ELECTIVE COURSES  

Sl. 
No. Course Code Course Title L T P C 

Marks Page 
No. CAE ESE 

1 SALA4001 Intellectual Property Law 3 0 0 3 50 50 A1 

2 SAEA4001 Fundamentals of Aerospace Technology 3 0 0 3 50 50 A2 

3 SBAA4001 Fundamentals of Management 3 0 0 3 50 50 A3 

4 SBAA4002 Principles of Management and Professional Ethics 3 0 0 3 50 50 A4 

5 SBTA4001 Biology for Engineers 3 0 0 3 50 50 A5 

6 SBMA4001 Neurology  3 0 0 3 50 50 A6 

7 SBMA4002 Modelling of Physiological Systems  3 0 0 3 50 50 A7 

8 SBMA4003 Drug Delivery System 3 0 0 3 50 50 A8 

9 SBMA4004 Fundamentals of Mechatronics 3 0 0 3 50 50 A9 

10 SBMA4005 Virtuality and Augmented Reality 3 0 0 3 50 50 A10 

11 SBMA4006 Medical Optics and Laser Applications 3 0 0 3 50 50 A11 

12 SBMA4007 Forensic Science 3 0 0 3 50 50 A12 

13 SBMA4008 Artificial Intelligence and Expert Systems 3 0 0 3 50 50 A13 

14 SBMA4009 Human Factors in Engineering and Design 3 0 0 3 50 50 A14 

15 SCHA4001 Corrosion Engineering 3 0 0 3 50 50 A15 

16 SCHA4002 Energy Engineering 3 0 0 3 50 50 A16 

17 SCHA4003 Environmental Impact Assessment 3 0 0 3 50 50 A17 

18 SCHA4004 Environmental Pollution and Control 3 0 0 3 50 50 A18 

19 SCIA4001 Disaster Management 3 0 0 3 50 50 A19 

20 SCSA4001 R Programming 3 0 0 3 50 50 A20 

21 SCSA4002 5 G Networks 3 0 0 3 50 50 A21 

22 SECA4001 Software Tools for Engineering Applications 3 0 0 3 50 50 A22 

23 SMEA4001 Resource Management Techniques 3 0 0 3 50 50 A23 

24 SMEA4002 Wind and Solar Energy 3 0 0 3 50 50 A24 

 

L - LECTURE HOURS, T  TUTORIAL HOURS, P  PRACTICAL HOURS, C  CREDITS 

CAE  CONTINUOUS ASSESSMENT EXAMINATION, 

ESE  END SEMESTER EXAMINATION 
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Semester 
Theory courses (including elective courses) Practical Courses (including PT and project) 

Total no. Total Credits Total Marks Total no. Total Credits Total Marks 

1 6 16 500 3 5 250 

2 6 19 600 2 3 150 

3 6 18 600 2 4 200 

4 5 15 500 3 6 300 

5 6 18 600 2 4 200 

6 5 15 500 3 7 300 

7 5 15 500 3 7 300 

8 2 6 200 1 7 100 

Overall Total 41 122 4000 19 43 1800 
 

 

Overall total credits for B.Tech. Biotechnology 165 

Overall total marks for B.Tech. Biotechnology 5800 
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SBTA1301 MOLECULAR BIOLOGY AND GENETICS
L T P Credit Total Marks

3 * 0 3 100

COURSE OBJECTIVES  
The course aims to give an understanding on the fundamentals of conventional genetics and the intricate 
molecular mechanisms of heredity and variations.  
To understand storage of genetic information and its translation at molecular level in prokaryotic and 
eukaryotic systems. 

UNIT 1 CLASSICAL GENETICS 9 Hrs. 
Fundamental principles of genetics- 
complementation, linkage, sex linked, sex limited and sex influenced inheritance; Chromosomes basis of heredity- extra-
chromosomal inheritance; Linkage and crossing over; Hardy-Weinberg equilibrium, Extensions of Hardy- Weinberg 
equilibrium. 

UNIT 2 STRUCTURE AND PROPERTIES OF NUCLEIC ACIDS 9 Hrs. 
Introduction to nucleic acids: Evidence for DNA&RNA as a genetic material; Structure and physicochemical properties of 
elements in DNA and RNA, Biological significance of differences in DNA and RNA. Primary structure of DNA: Chemical and 

-Phosphodiest
replication- Overview of differences in prokaryotic and eukaryotic DNA replication, D-loop and rolling circle mode of 
replication, Telomere replication in eukaryotes; Okazaki fragments, Fidelity of DNA replication, Inhibitors of DNA replication, 
DNA repair- Mutagens, DNA mutations and various types of repair mechanisms. 

UNIT 3 TRANSCRIPTION 9 Hrs. 
Central Dogma in molecular biology -Structure and function of mRNA, rRNA tRNA and micro RNAs. Characteristics of 
promoter and enhancer sequences. RNA synthesis: Initiation, elongation and termination of RNA synthesis, Proteins of RNA 
synthesis, Fidelity of RNA synthesis, Inhibitors of transcription, Differences in prokaryotic and eukaryotic transcription. Basic 

-Capping, Splicing-
modification. 

UNIT 4 TRANSLATION 9 Hrs. 
Introduction to Genetic code: Elucidation of genetic code, Codon degeneracy, Wobble hypothesis and its importance, 
Prokaryotic and eukaryotic ribosomes. Steps in translation: Initiation, Elongation and termination of protein synthesis. 
Inhibitors of protein synthesis. Post-translational modifications and its importance. 

UNIT 5 REGULATION OF GENE EXPRESSION 9 Hrs. 
Organization of genes in prokaryotic and eukaryotic chromosomes- operon concept; Gene expression and regulation- 
Hierarchical levels of gene regulation, Prokaryotic gene regulation lac and trp operon, Eukaryotic gene regulation- gene 
silencing. 
  Max.45 Hrs. 
COURSE OUTCOMES 
On completion of the course, student will be able to
CO1 - Explain the foundations of Mendelian genetics and chromosomal theory and apply these, with appropriate  
  terminology, to contemporary concepts in genetics.  
CO2 - Emphasize the molecular mechanism of DNA replication and repair in various organisms 
CO3 - Explain the properties of genetic materials and storage and processing of genetic information. 
CO4 - Analyze the processes of transcription and translation in both prokaryotes and eukaryotes at molecular level. 
CO5 - Understand the redundant and universal qualities of the genetic code and how it is used to determine the amino  
  acid sequence of a polypeptide.  
CO6 - Compare the mechanisms of gene regulation in prokaryotes and eukaryotes. 

TEXT / REFERENCE BOOKS 
1. Lewin B., Genes XI, International Edition, Jocelyn Krebs, Stephen Kilpatrick and Elliott Goldstein, Jones & Bartlett 

Learning, 2017, ISBN 978-1-4496-5985-1 
2. Tropp, Burton E., Molecular Biology: Genes to Proteins, 3rd Edition, Jones and Bartlett, 2008. 
3. Glick B.R. and Pasternak J.J., Molecular Biotechnology: Principles and Applications of Recombinant DNA, 4th Edition. 

ASM, 2010. 
4. Weaver, Robert F., Molecular Biology, 2nd Edition, Tata McGraw Hill, 2003. 
5. Karp, Gerald, Cell and Molecular Biology: Concepts and Experiments, 4th Edition, John Wiley, 2005. 

Linkage and crossing over; Hardy-Weinberg equilibrium, Extensions of Hardy- Weinberg 
equilibrium. 

Organization of genes in prokaryotic and eukaryotic chromosomes- operon concept; Gene expression and regulation- 
Hierarchical levels of gene regulation, Prokaryotic gene regulation lac and trp operon, Eukaryotic gene regulation- gene 
silencing. 
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SBTA1303 PROTEIN ENGINEERING AND BIOINFORMATICS
L T P Credits Total Marks

3 0 0 3 100

COURSE OBJECTIVE 
To understand the protein structure and its applications in bioinfomatics 

UNIT 1 PROTEIN STRUCTURE 9 Hrs. 
Hierarchical representation of proteins, structural classification of proteins, protein folding pathways and protein stability 

UNIT 2 STRUCTURAL CHARACTERIZATION OF PROTEINS 9 Hrs. 
Primary structure: peptide mapping, peptide sequencing - automated Edman method & mass-spectroscopy, an overview of 
spectroscopic techniques for the analysis of protein secondary and tertiary structure; an overview of techniques for analysis 
of protein quaternary structure. 

UNIT 3 PROTEIN DATABASES AND SEQUENCE ANALYSIS 9 Hrs. 
Databases for protein sequence and structure, Protein sequence analysis: sequence alignment, programs for sequence 
alignment, amino acid properties for sequence analysis  

UNIT 4 PROTEIN STRUCTURE PREDICTION 9 Hrs. 
Overview on protein structure analysis, Secondary structure prediction-tools used, 3D Structure prediction-Homology 
modelling, threading and Ab initio methods 

UNIT 5 PROTEIN ENGINEERING AND APPLICATIONS 9 Hrs. 
Strategies for protein engineering; Random and site- directed mutagenesis; Various PCR based strategies; Role of low-
fidelity enzymes in protein engineering; Gene shuffling and Directed evolution of proteins; Protein backbone changes; 
Antibody engineering.  Biotechnological and Biomedical Applications: Industrial, Environmental and Biomaterial applications, 
Applications in Nanotechnology, Biosensors, virus engineering, Engineered proteins and scaffold proteins as therapeutics 
  Max.45 Hrs. 
COURSE OUTCOMES 
On completion of the course, student will be able to
CO1 - Analyse and compare the amino acid sequence and structure of proteins, and relate this information to the  
  function of proteins 
CO2 - Understand and differentiate several biophysical techniques used for characterisation of protein structure 
CO3 - Understanding protein databases that are storehouse to the latest information in protein research 
CO4 - Analyse the protein sequence for their structural properties 
CO5 - Use appropriate tools to predict the structure of proteins 
CO6 - Appraise different protein design strategies used to design completely new proteins tailored to specific tasks 

TEXT / REFERENCE BOOKS 
1. Michael Gromiha M. Protein Bioinformatics: From sequence to Function, 1st  Edition, Elsevier, 2010. 
2. Krishna Mohan Poluri and Khushboo Gulati, Protein Engineering Techniques: Gateways to Synthetic Protein Universe, 

Springer, 2016
3. Arthur M. Lesk, Introduction to Bioinformatics, Oxford University Press, 2002.
4. Paul R. Carey, Protein engineering and design, Academic Press, 1996.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks: 100 Exam Duration: 3 Hrs. 
Part A: 10 Questions of 2 marks each - No choice  20 Marks
Part B: 2 Questions from each unit of internal choice, each carrying 16 marks  80 Marks

Primary structure: peptide mapping, peptide sequencing - automated Edman method & mass-spectroscopy, an overview of 

Databases for protein sequence and structure, Protein sequence analysis: sequence alignment, programs for sequence 
alignment, amino acid properties for sequence analysis  

Overview on protein structure analysis, Secondary structure prediction-tools used, 3D Structure prediction-Homology 
modelling, threading and Ab initio methods 

Strategies for protein engineering; Random and site- directed mutagenesis; Various PCR based strategies; Role of low-
fidelity enzymes in protein engineering; Gene shuffling and Directed evolution of proteins; Protein backbone changes; 
Antibody engineering.  Biotechnological and Biomedical Applications: Industrial, Environmental and Biomaterial applications, 
Applications in Nanotechnology, Biosensors, virus engineering, Engineered proteins and scaffold proteins as therapeutics 
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SBTA1304 ENVIRONMENTAL BIOTECHNOLOGY
L T P Credits Total Marks

3 0 0 3 100

COURSE OBJECTIVE 
To study about the ecology, pollution and control  

UNIT 1 INTRODUCTION TO ECOLOGY 9 Hrs., 
Historical perspective, Our Environment: Atmosphere; Hydrosphere; Lithosphere; Scope of Ecology; Development and 
Evolution of Ecosystem; Principles and concepts of ecosystem; Structure of ecosystem; Strata of an ecosystem; Types of 
ecosystem; Cybernetics and Homeostasis; Biological control of chemical environment; Energy transfer in an ecosystem; 
Food chain, food web; Energy budget; Production and decomposition in a system; Ecological efficiencies; Trophic structure 
and energy pyramids; Principles pertaining to limiting factors; Biogeochemical cycles (N, C, P cycles)

UNIT 2 MICROBES AND ENVIRONMENT 9 Hrs.

Inhabitants; Ecological impacts of microbes; Symbiosis (Nitrogen fixation and ruminant symbiosis); Microbes and Nutrient 
cycles(Biogeochemical cycles (N, C, P cycles); Microbial communication system; Quorum sensing; Microbial fuel cells; 
Prebiotics and Probiotics  

UNIT 3 ENVIRONMENTAL CHEMISTRY & POLLUTION 9 Hrs. 
Water and water quality parameters Origin and effect of waste water on aquatic environment. Industrial water pollution ; 
Chemistry of waste water-DO,BOD,COD,TOC Chemistry of air and air pollutants; Sources; Sinks; Classification and effects 
of air pollutants on living and non-living things; Chemistry of soil: Formation; Constituents and properties of soils; 
Composition of types of soil; Chemical factors affecting the soil quality; Adsorption of contaminants in soil. Industrial waste; 
Urban waste; Chemical and metallic pollutants; Radioactive waste; Trace heavy metals; Pesticides; Fertilizers effect of 
modern agro-technology on quality of soil  

UNIT 4  POLLUTION CONTROL & BIOPRODUCTS 9 Hrs. 
Air Pollution Treatment: Treatment technologies, Biofilters and Bioscrubbers for treatment of industrial waste. Primary, 
secondary and tertiary treatment of wastewater Comparison between aerobic and anaerobic processes, Activated sludge 
process  Trickling filter  Rotating biological contactors  Fluidized bed reactor  anaerobic digester, emerging process in 
waste water treatment and their applications - municipal and industrial wastewater treatment. Composting- types, systems, 
quality- vermicomposting. Biofertilizers  Biopesticides - Biofuel production - Bioethanol  Biohydrogen and Biodiesel 

UNIT 5 BIOREMEDIATION & BIODEGRADATION 9 Hrs. 
Bioremediation- Insitu and Exsitu- bioventing, Biosparging and Phytoremediation. Role of microbes in improving soil fertility- 
Mycorrhiza. Microbial leaching of heavy metals - extraction of metals from ores- Bioaccumulation-Biosorption and 
Bioprecipitation of heavy metals. Aerobic and Anaerobic degradation of recalcitrants - aliphatic, aromatic polyaromatic - 
hydrocarbons.

Max. 45 Hrs. 
COURSE OUTCOMES 
On completion of the course, student will be able to
CO1 - Bring about an insight on the basic concepts of ecology
CO2 - Describe the role of microbes in the environment
CO3 - Outline the Source and effect of pollutants in the environment
CO4 - Present an overview of important environmental technologies involved in treatment of pollutants and resource 

recovery.
CO5 - Explain the different bioremediation processes
CO6 - Insight into the mechanism of degradation of organic pollutants

TEXT / REFERENCE BOOKS 
1. Alan Scragg, Environmental Biotechnology, Longman, 1999. 
2. Bhattacharya, B.C. and Banerjee, R., Environmental Biotechnology, Oxford University Press, 2007. 
3. Bruce Rittmann and Perry McCarty, Environmental Biotechnology: Principles and Applications, McGraw Hill, 2001. 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks: 100 Exam Duration: 3 Hrs. 
Part A: 10 Questions of 2 marks each - No choice  20 Marks
Part B: 2 Questions from each unit of internal choice, each carrying 16 marks  80 Marks

Prebiotics and Probiotics  

Water and water quality parameters Origin and effect of waste water on aquatic environment. Industrial water pollution ; 
Chemistry of waste water-DO,BOD,COD,TOC Chemistry of air and air pollutants; Sources; Sinks; Classification and effects 
of air pollutants on living and non-living things; Chemistry of soil: Formation; Constituents and properties of soils; 
Composition of types of soil; Chemical factors affecting the soil quality; Adsorption of contaminants in soil. Industrial waste; 
Urban waste; Chemical and metallic pollutants; Radioactive waste; Trace heavy metals; Pesticides; Fertilizers effect of 
modern agro-technology on quality of soil  

Air Pollution Treatment: Treatment technologies, Biofilters and Bioscrubbers for treatment of industrial waste. Primary, 
secondary and tertiary treatment of wastewater Comparison between aerobic and anaerobic processes, Activated sludge 
process  Trickling filter  Rotating biological contactors  Fluidized bed reactor  anaerobic digester, emerging process in 
waste water treatment and their applications - municipal and industrial wastewater treatment. Composting- types, systems, 
quality- vermicomposting. Biofertilizers 

cycles(Biogeochemical cycles (N, C, P cycles); Microbial communication system; Quorum sensing; Microbial fuel cells; 

quality- vermicomposting. Biofertilizers  Biopesticides - Biofuel production - Bioethanol  Biohydrogen and Biodiesel 
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SBTA1401 ENZYME TECHNOLOGY
L T P Credits Total Marks

3 * 0 3 100

COURSE OBJECTIVE 
To understand the working of different enzymes and applying the functions in industrial biotechnology 

UNIT 1 INTRODUCTION TO ENZYMES 9 Hrs.
Nature and function of enzymes, Enzyme nomenclature, classification of enzymes, mechanisms of catalysis - Acid base 
catalysis, electrostatic catalysis, covalent catalysis and enzyme catalysis., Role of co-enzymes and co-factors. 

UNIT 2 ENZYME KINETICS 9 Hrs.. 
Michaelis - Menton kinetics, determination of Km, Lineweaver Burke plot, Eadie - Hofstee plot, Hanes-Woolf plot. Turnover 
number, Enzyme inhibition -Types of enzyme inhibition, competitive inhibition, uncompetitive inhibition, non-competitive 
inhibition, Irreversible inhibition and inactivation kinetics. Multi substrate enzyme catalysed reaction. 

UNIT 3 ENZYME IMMOBILIZATION 9 Hrs.
Classification of enzyme immobilization, physical and chemical techniques for enzyme immobilization -adsorption, matrix 
entrapment, encapsulation, cross-linking, covalent bonding, advantages and disadvantages, Application of immobilized 
enzymes, mass transfer effect on immobilization, properties of immobilized enzymes. 

UNIT 4  ENZYME SPECIFICITY AND EXTRACTION 9 Hrs.
Types of specificity, Active site- Fischer hypothesis and Koshland hypothesis, Extraction of soluble enzymes, membrane 
bound enzymes, purification procedures, criteria of purity.

UNIT 5 CLINICAL AND INDUSTRIAL APPLICATIONS OF ENZYMES 9 Hrs.
Application of enzymes in medicine and industry Assay of plasma enzyme, enzyme biosensors, design of enzyme 
electrodes, Synzymes, Abzymes, Enzymes in genetic engineering.

Max.45 Hrs.
COURSE OUTCOMES 
On completion of the course, student will be able to
CO1 - The knowledge on enzyme and enzyme reactions will be the helpful to understand various concepts in  
  biotechnology.  
CO2 - Enzyme kinetics will give inputs to use enzyme in research and industry.  
CO3 - Methods of enzyme immobilization help in food, pharmaceutical and chemical industries to innovate a useful  

 product to society. 
CO4 - Concepts on Isolation, Purification and characterization of enzymes will be helpful to work technologically. 
CO5 - Application of enzymes in industry.
CO6 - Identify novel applications of enzymes in bioengineering.

TEXT / REFERENCE BOOKS 
1. Palmer, Enzyme, Horwood Publishing Series, 2001.
2. Price and Stevens, Fundamental of Enzymology, Oxford University Press, 2002.
1. Prasad N.K., Enzyme Technology: Pacemaker of Biotechnology Paperback, 2011.
2. Khan M.Y. and Farha Khan, Principles of Enzyme Technology, 2015.
3. Helmut Uhling, Enzyme technology, John Wiley, 1998.

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks: 100 Exam Duration: 3 Hrs. 
Part A: 10 Questions of 2 marks each - No choice  20 Marks
Part B: 2 Questions from each unit of internal choice, each carrying 16 marks  80 Marks

Application of enzymes in medicine and industry Assay of plasma enzyme, enzyme biosensors, design of enzyme 
electrodes, Synzymes, Abzymes, Enzymes in genetic engineering.
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SBTA1402 IMMUNOTECHNOLOGY
L T P Credits Total Marks

3 * 0 3 100

COURSE OBJECTIVES
To know the fundamentals of innate and acquired immunity. 
To understand how immune system fights and combats the infection and diseases. 

UNIT 1 INTRODUCTION TO IMMUNOLOGY AND IMMUNE SYSTEM 9 Hrs. 
History and Scope of Immunology, Hematopoiesis, Innate and Acquired Immunity; Cells of the immune system, Primary and 
Secondary lymphoid organs. Maturation, structure, activation and differentiation of T and B cells.  

UNIT 2 HUMORAL IMMUNITY  11 Hrs. 
Antigens: Characteristics and Types of Antigens, Factors affecting the immunogenicity, Haptens, Antigenic Determinants, 
Adjuvants, Immunoglobulins: Basic structures, classes and sub classes; Molecular Biology of Immunoglubulin synthesis, 
Antigenic determinants on Immunoglobulins. Monoclonal antibodies. Complement system - Alternate, Classical and Lectin 
pathways. 

UNIT 3 CELL MEDIATED IMMUNITY 7 Hrs. 
Phagocytosis, Inflammatory mediators, Structure, types and function of MHC, Exogenous and Endogenous pathways of 
antigen processing and presentation; Cytokines - Characteristics, function and regulation of the immune response. 

UNIT 4 IMMUNOTECHNIQUES 9 Hrs. 
Nature of Antigen Antibody Interactions, Precipitation reactions, Agglutination reactions - Immunofluorenscence, 
Immunoelectroscopy, RIA, ELISA. Detection of bacterial endotoxins using immunological methods (LAL Test), Western Blot 

UNIT 5 IMMUNOLOGICAL DISORDERS 9 Hrs. 
Hyper-sensitivity, Autoimmunity, Immunological Tolerance, Immunodeficiency diseases: Primary and secondary diseases, 
Transplantation immunology, Tumor immunology. 
  Max.45 Hrs. 
COURSE OUTCOMES 
On completion of course, student will able to 
CO1 - Understand overall concept of immune system.  
CO2 - Acquire knowledge about different cells and organs involved in immune system. 
CO3 - Recognize effectors molecules fight against infectious diseases. 
CO4 - Demonstrate to produce monoclonal antibodies to diagnose and treat infectious diseases. 
CO5 - Apply suitable knowledge to develop acquired immunity to maintain health. 
CO6 - Implement immunotechniques to diagnose infectious diseases. 

TEXT / REFERENCE BOOKS 
1. Rao C.V., Text Book of Immunology, 2008.  
2. Sunil Kumar Mohanty, K. Sai Leela, Text Book of Immunology, 2014. 
3. Richard A.Goldsby, Thomas J. Kindt, Barsara A. Osborne, Janis Kuby, Immunology, 5th Edition, WH Freeman & 

Company, 1991.  
4. Ivan M. Roitt, Brostoff J. and Male D., Essential Immunology, 6th Edition, Mosby Harcourt Publishers, 2001. 

END SEMESTER EXAMINATION QUESTION PAPER PATTERN 
Max. Marks: 100 Exam Duration: 3 Hrs. 
Part A: 10 Questions of 2 marks each - No choice  20 Marks
Part B: 2 Questions from each unit of internal choice, each carrying 16 marks  80 Marks

Nature of Antigen Antibody Interactions, Precipitation reactions, Agglutination reactions - Immunofluorenscence, 
Immunoelectroscopy, RIA, ELISA. Detection of bacterial endotoxins using immunological methods (LAL Test), Western Blot 
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PROGRAMME: B. TECH 
BIOTECHNOLOGY

CURRICULUM
SEMESTER- 1 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1.  SCH1101 Environmental Science and Engg 3 0 0 3 16-17

2.  SPH1101 Physics of Engineering Materials 3 0 0 3 9-10

3.  SCY1101 Engineering Chemistry  3 0 0 3 12

4.  SMT1101 Engineering Mathematics I /  3 1 0 4 2 

  SMT1102 Statistics 3 1 0 4 3 

5.  SCS1102 Fundamentals of  Programming 3 0 0 3 18

6.  SBT 1101 Cell and Molecular Biology  3 0 0 3 74

PRACTICAL 

7.  SPH4051 Engineering Physics Lab  0 0 2 1 126

8.  SCY4051 Engineering Chemistry Lab  0 0 2 1 126

9.  SCS4101 Programming in C Lab  0 0 4 2 126

  TOTAL CREDITS: 23 

SEMESTER- 2 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1.  SHS1101 English for Science and Technology 3 0 0 3 1

2.  SMT1105 Engineering Mathematics II  3 1 0 4 4 

  SMT1106 Engineering Mathematics II  3 1 0 4 5

3.  SBT1102 Biochemistry /  3 0 0 3 75 

  SCY1103 Chemistry of Industrial Materials / 3 0 0 3 13 

  SCY1104 Bio Organic Chemistry /  3 0 0 3 14 

  SCY1105 Physical Chemistry  3 0 0 3 15 

4.  SBT 1103 Microbiology 3 0 0 3 76

5.  SBT1104 Genetics 3 0 0 3 77

6.  SCH1103 Principles of Chemical Engineering 3 0 0 3 96

PRACTICAL 

7.  SBT4051 Microbiology Lab  0 0 4 2 138

8.  SBT4052 Cytogenetics Lab  0 0 4 2 138

  TOTAL CREDITS: 23 

L - LECTURE HOURS, T – TUTORIAL HOURS, P – PRACTICAL HOURS, C – CREDITS 
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SEMESTER- 3 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1. SMT1201 Engineering Mathematics III /  3 1 0 4 6 
  SMT1202 Engineering Mathematics III   3 1 0 4  7

2. SBT1201 Molecular Biotechnology  3 0 0 3 78

3. SBT1202 Immunology 3 0 0 3 79

4. SBT1203 Enzymology 3 0 0 3 80

5. SBT1204 Biochemical Thermodynamics  3 1 0 4 81

6. SCH1211 Introduction to Unit operations and process calculations 3 1 0 4 107

PRACTICAL 

7. SBT4054 Biochemistry Lab  0 0 4 2 139

8. SBT4055 Immunology Lab  0 0 4 2 140

  TOTAL CREDITS: 25 
SEMESTER- 4 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1. SBT1205 Genetic Engineering  3 0 0 3 82 

2. SBT1206 Protein Engineering  3 0 0 3 83 

3. SBT1207 Analytical Techniques in Biotechnology   3 0 0 3 84 

4. SBI1208 Bioinformatics  3 0 0 3 41 

5. SCH1212 Chemical Reaction Engineering 3 0 0 3 108 

6. SCH1213 Bioprocess Instrumentation Dynamics  and Control 3 1 0 4 109 

PRACTICAL 

7. SBT4056 Molecular Biology Lab  0 0 4 2 140 

8. SBI4059 Bioinformatics Lab  0 0 4 2 133 

9. S23PT1 Professional Training-1  0 0 10 5  

  TOTAL CREDITS: 28 
SEMESTER- 5 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1. SBT1301 Bioprocess Engineering I  3 0 0 3 85 

2. SBT1302 Pharmaceutical Biotechnology  3 0 0 3 86 

3. SBT1303 Design and Operation of Bioreactors 3 0 0 3 87 

4. SBT1304 Marine Biotechnology  3 0 0 3 88 

5. SBI1309 Fundamentals of Genomics and Proteomics 3 0 0 3 50 

6. SCH1312 Modelling and Transport Phenomena for 
    Bio Processes 3 1 0 4 121 

PRACTICAL 

7. SBT4057 Genetic Engineering Lab  0 0 4 2 141 

8. SBT4058 Bioprocess Engineering Lab I  0 0 4 2 141 
  TOTAL CREDITS : 23 

S23PT1 Professional Training-1  S23PT1 Professional Training-1  
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SEMESTER- 6 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1.  SBT1305 Animal Biotechnology  3 0 0 3 89 

2.  SBT1306 Bioprocess Engineering II  3 0 0 3 90 

3.  SBT1307 Nanobiotechnology  3 0 0 3 91 

4.  SBI1310 Molecular Modeling and Drug Designing 3 0 0 3 51 

5.  SCH1313 Mass Transfer for Biological Systems 3 1 0 4 122 

6.   Elective I 3 0 0 3  

PRACTICAL 

7. SBT4059 Bioprocess Engineering Lab II  0 0 4 2 141 

8. SBT4060 Animal Biotechnology Lab  0 0 4 2 142 

9. S23PT2 Professional Training-II  0 0 10 5  

  TOTAL CREDITS: 28 

SEMESTER- 7 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1.  SBT1401 Bio-safety, Bioethics and IPR  3 0 0 3 92 

2.  SBA1101 Principles of Management and Professional Ethics 3 0 0 3 20 

3.   Elective II 3 0 0 3  

4.   Elective III 3 0 0 3  

PRACTICAL 

5.  SBT4061 Bio-Instrumentation Lab  0 0 4 2 142 

6.  SBT4062 Plant Biotechnology Lab  0 0 4 2 142 

7.  PROJECT WORK PHASE-I       

                                  TOTAL CREDITS : 16 

SEMESTER- 8 

S. No. COURSE CODE COURSE L T P C PAGE No. 

1.  SBT1402 Plant Biotechnology  3 0 0 3 93 

2.  SBT1403 Concepts in Stem Cell Research 3 0 0 3 94 

3.   Elective IV 3 0 0 3  

4. S23PROJ PROJECT WORK PHASE-I & II 0 0 30 15  

                                       TOTAL CREDITS: 24 

                                                         TOTAL CREDITS FOR THE PROGRAMME: 190 

S23PT2 Professional Training-II  S23PT2 Professional Training-II  

 PROJECT WORK PHASE-I  

S23PROJ PROJECT WORK PHASE-I & II S23PROJ PROJECT WORK PHASE-I & II 



SATHYABAMA UNIVERSITY FACULTY OF BIO AND CHEMICAL ENGINEERING 

B.E. / B.Tech REGULAR  xxiv REGULATIONS 2015 

LIST OF ELECTIVES 

DEPARTMENT ELECTIVES 

S. No. COURSE CODE COURSE L T P C PAGE No 

Group I  

1.  SBT1601 Neuroscience  3 0 0 3 177

2.  SBT1602 Food Biotechnology  3 0 0 3 178

3.  SBT1603 Agriculture Biotechnology  3 0 0 3 179

4.  SBT1604 Industrial Biotechnology  3 0 0 3 180

5.  SBT1605 Environmental Biotechnology  3 0 0 3 181

Group II  

1.  SBT1606 Cancer Biology  3 0 0 3 182

2.  SBT1607 Food Processing and Preservation 3 0 0 3 183

3.  SBT1608 Aquaculture 3 0 0 3 184

4.  SBT1609 Industrial Safety  3 0 0 3 185

5.  SBT 1610 GMP and Quality Concepts  3 0 0 3 186

6.  SPR 1307 Resource Management Technique 3 0 0 3 159

UNIVERSITY ELECTIVES 

1. SHS 1601 Life and Employability Skills  3 0 0 3 204 

2. SHS 1602 Technical Writing for Scientists 3 0 0 3 205 

3. SHS 1603 Professional Communication & Advanced Rhetoric 3 0 0 3 206 

4. SCI 1619 Disaster Management  3 0 0 3 207 

5. SBI 1101 Introduction to Bioinformatics  3 0 0 3 33 

6. SBI 1207 PERL Programming  3 0 0 3 40 

7. SBI 1605 Python   3 0 0 3 164 

8. SBM 1304 Biomaterials   3 0 0 3 65 

9. SBM 1404 Hospital Management  3 0 0 3 73 

10. SBM 1606 Biomems and Nanotechnology 3 0 0 3 171 

11. SBT1610 GMP and Quality Concepts  3 0 0 3 186  

12. SBT 1611 Biology for Engineers  3 0 0 3 187 

13. SCH 1616 Environmental Impact Assessment 3 0 0 3 203 
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14. SCY 1601 Spectroscopy   3 0 0 3 208 

15. SCY 1602 Energy Sources  3 0 0 3 209 

16. SPH 1601 Energy Physics  3 0 0 3 210 

17. SPH 1602 Geophysics   3 0 0 3 211 

18. SPH 1603 Space Physics 3 0 0 3 212 

19. SPH 1604 Astrophysics   3 0 0 3 213 

20. SPH 1605 Atomic and Nuclear Physics  3 0 0 3 214 

21. SIT 1402 Mobile Application Development 3 0 0 3 215 

22. SIT 1606 Big Data  3 0 0 3 216 

23. SIT 1609 Game Programming  3 0 0 3 217 

24. SIT 1608 Green Computing  3 0 0 3 218 

25.  SCS 1302     Computer Graphics and Multimedia Systems 3 0 0 3 219



SBT 1607 FOOD PROCESSING AND PRESERVATION
L T P Credits Total Marks
3 0 0 3 100

Hrs.



SBT 1610 GMP AND QUALITY CONCEPTS
L T P Credits Total Marks



SBT1201 MOLECULAR BIOTECHNOLOGY L T P Credits Total Marks
3 0 0 3 100

.

.

.

.



SBT1202 IMMUNOLOGY
L T P Credits Total Marks
3 0 0 3 100

.

.

.

.

.

.



SBT1205 GENETIC ENGINEERING L T P Credits Total Marks
3 0 0 3 100

.

.

.

.

Hrs.



SBT1206 PROTEIN ENGINEERING L T P Credits Total Marks
3 0 0 3 100

.

.

.

.



SBT1301 BIOPROCESS ENGINEERING I L T P Credits Total Marks
3 0 0 3 100

.

.

.

.

.



SBT1302 PHARMACEUTICAL BIOTECHNOLOGY L T P Credits Total Marks
3 0 0 3 100

.

.

Hrs.

.



SBT1303 DESIGN AND OPERATION OF 
BIOREACTORS

L T P Credits Total Marks
3 0 0 3 100

Hrs.

.

.

.

.



SBT1304 MARINE BIOTECHNOLOGY L T P Credits Total Marks
3 0 0 3 100

Human impacts on marine microbial diversity - Usage of marine microbes to ameliorate environmental deterioration.
Control of oil spills and bioremediation. Effects of bio-fouling and bio-deterioration on marine structures. Protection methods 
against corrosion and fouling. Red tides: Causative factors and effects on the organisms of marine environment. 

Human impacts on marine microbial diversity - Usage of marine microbes to ameliorate environmental deterioration.Human impacts on marine microbial diversity Usage of marine microbes to ameliorate environmental deterioration.
Control of oil spills and bioremediation. Effects of bio-fouling and bio-deterioration on marine structures. Protection methods Control of oil spills and bioremediation. Effects of bio fouling and bio
against corrosion and fouling. Red tides: Causative factors and effects on the organisms of marine environment. 



SBT1305 ANIMAL BIOTECHNOLOGY L T P Credits Total Marks
3 0 0 3 100

.

.

.

.

.

Hours.



SBT1306 BIOPROCESS ENGINEERING II L T P Credits Total Marks
3 0 0 3 100

Hrs.

Hrs.

Hrs.

Hrs.

Hrs.

Hrs.



SBT1307 NANOBIOTECHNOLOGY L T P Credits Total Marks
3 0 0 3 100

Hrs.

Hrs.

Hrs.

Hrs.

Hrs.



SBT1401 BIOSAFETY, BIOETHICS AND IPR
L T P Credits Total Marks
3 0 0 3 100

Hrs.

Hrs.

Hrs.

Hrs.

Hrs.



SBT1402 PLANT BIOTECHNOLOGY
L T P Credits Total Marks
3 0 0 3 100

Hrs.

Hrs.

Hrs.

Hrs.

Hrs.



SBT1403 CONCEPTS IN STEM CELL RESEARCH L T P Credits Total Marks
3 0 0 3 100

Hrs.

Hrs.

Hrs.

Hrs.

Hrs.



SBT 1608 AQUACULTURE
L T P Credits Total Marks
































