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Course 

No. 

Type of course Name of the Paper Credit 

[L+T+P] 

SETP01 Paper I (School 

Level) 

Research Methodology 3+0+0=3 

SETP02 Paper II (School 

Level) 

Statistical methods 3+0+0=3 

BTM303 Paper III (Dept. 

Level) 

Biosafety and Bioethics 3+0+0=3 

BTM304 Paper IV(Dept. 

Level) 

Downstream Processing and 

analytical techniques 

3+0+1=4 

CPE-RPE Paper V(University 

Level) 

Research and Publication Ethics 1+0+1=2 

Total Credit: 15 

 



Syllabus for the courses 

 

 

SETP 01: Research Methodology        ( 3 – 0– 0 – 3) 

Unit - I Research Methodology 

Introduction, Meaning of Research, Objectives of Research, Motivation in 

Research, Types of Re- search, Research Approaches, Significance of 

Research, Research Methods versus Methodology, Research Process, Criteria 

of Good Research, Common Problems for Researchers 

 

Unit - II Research Problem 

What is a Research Problem?, Selecting the Problem, Necessity of Defining the 

Problem, Tech- nique Involved in Defining a Problem 

Research Design 

Meaning of Research Design, Need for Research Design, Features of a Good 

Design, Important Concepts Relating to Research Design, Different Research 

Designs, Basic Principles of Experimen- tal Designs. 

 

Unit - III Interpretation & Report Writing: 

Meaning of interpretation, technique of interpretation, Types and structures of 

research documenta- tion; Approaches and guidelines for documenting and 

reporting research process and outcomes; plagiarism, software for plagiarism; 

scientific publication writing: elements of a scientific paper in- cluding abstract, 

introduction, materials & methods, results, discussion, references; publishing 

sci- entific papers - peer review process and problems, recent developments 

such as open access and non-blind review; ethical issues; scientific misconduct. 

 

Unit-IV Intellectual Property Right (IPR) issues IPR introduction and origin, Basics of patents: 

types of patents, Indian Patent Rules and validity, International Patent Rules and 

validity, Necessity and ad- vantage-disadvantage of doing Patent to an invention. 

patent infringement- meaning, scope, litigation, case studies and examples; 

Commercialisation of patented innovations; licensing – outright sale, licensing, 

royalty; patenting by research students and scientists-university/organisational rules in 

India and abroad, collaborative research. 

References 1. C. R. Kothari, Research Methodology: Methods and Techniques, 

New Age Publishers. 

2. Krishnan Nallaperumal, Engineering Research Methodology 

3. Online materials on WIPO and IPR 

4. On Being a Scientist: a Guide to Responsible Conduct in 

Research. (2009). Washington, D.C.: National 

Academies Press. 

5. Gopen, G. D., & Smith, J. A. Te Science of Scientifc 

Writing. American Scientist, 78(Nov-Dec 1990), 550-

558. 

 

 

 



SETP02: Statistical methods (3 – 0– 0 – 3) 

Unit - I Sample Survey 

 

Elementary concept; Advantages of sample survey over census; Simple 

random sampling (SRS); SRSWR and SRSWOR; Drawing of random sample 

& estimation of average, total etc.; Sampling and non-sampling errors; 

Concept of stratified random sampling. 

 

Unit - II  Statistical Methods 

 

Population and its parameters; Sample and its statistics; Frequency distribution; 

Graphical represen- tation; Measures of central tendency; Measures of 

dispersion; Moments; Simple correlation and re- gression. 

 

Unit - III Tests of Significance 

 

Concept of sampling distribution: chi-square, t and F distributions. Tests of 

significance based on Normal, chi-square, t and F distributions. Large sample 

theory, Introduction to theory of estimation and confidence intervals. 

 

Unit-IV Probability 

Theory of probability. Random variable and mathematical expectation, 

Discrete and continuous probability distributions: Binomial, Poisson, 

Negative Binomial, Normal distribution, Beta and Gamma distributions and 

their applications. Suggested Readings: 

 

References 1. Anderson T. W. 1958. An Introduction to Multivariate Statistical 

Analysis. John Wiley. 

2. Dillon W. R & Goldstein M. 1984. Multivariate Analysis - 

Methods and Applications. John Wi- ley. 

3. Goon A. M, Gupta MK & Dasgupta B. 1977. An Outline of 

Statistical Theory. Vol. I. The World Press. 

4. Goon A. M, Gupta MK & Dasgupta B. 1983. Fundamentals of 

Statistics. Vol. I. The World Press. 

5. Hoel P. G. 1971. Introduction to Mathematical Statistics. John 

Wiley. 

6. Hogg RV & Craig TT. 1978. Introduction to Mathematical 

Statistics. Macmillan 

 

 



BTM303 – Biosafety and Bioethics (3 – 0– 0 – 3) 

Unit - I Biosafety 

Biosafety and Biosecurity - introduction; historical background; introduction to 

biological safety cabinets; primary containment for biohazards; biosafety levels; 

GRAS organisms, biosafety levels of specific microorganisms; definition of GMOs 

& LMOs; principles of safety assessment of transgenic plants – sequential steps in 

risk assessment; risk – environmental risk assessment and food and feed safety 

assessment; risk assess- ment of transgenic crops vs cisgenic plants or products 

derived from RNAi, genome edit- ing tools. 

Unit - II National and international regulations 

International regulations – Cartagena protocol, OECD consensus documents and 

Codex Alimentarius; Indian regulations – EPA act and rules, guidance documents, 

regulatory framework – RCGM, GEAC, IBSC and other regulatory bodies; biosafety 

re- search trials – standard operating procedures - guidelines of state governments; 

GM la- beling – Food Safety and Standards Authority of India (FSSAI). 

Unit - III Bioethics 

Introduction, ethical conflicts in biological sciences - interference with nature, 

bioethics in health care - patient confdentiality, informed consent, euthanasia, 

artifcial reproductive technologies, prenatal diagnosis, genetic screening, gene 

therapy, transplantation. Bioethics in research – cloning and stem cell research, 

Human and ani- mal experimentation, animal rights/welfare, Agricultural 

biotechnology - Genetically en- gineered food, environmental risk, labeling and public 

opinion. Sharing benefts and pro- tecting future generations - Protection of 

environment and biodiversity – biopiracy 

Unit-IV Research and publication Ethics: Ethics with respect to science and research, 

intel- lectual honesty and research integrity, Scientific misconduct: falsification, 

fabrication,, plagiarism, redundant publication: duplicate and overlapping publication 

and salami slic- ing, selective reporting. 

Publication ethics: definition , introduction and importance, Best practice: standard 

set- tings, conflict of interest, Publication misconduct: definition, concept and 

problems that lead to unethical behaviour, identification of publication misconduct, 

predatory publisher and journals 

References  

1. International Union for the Protection of New Varieties of Plants. 

http://www.upov.int 

2. National Portal of India. http://www.archive.india.gov.in 

3. National Biodiversity Authority. http://www.nbaindia.org 

4. Recombinant DNA Safety Guidelines, 1990 Department of Biotechnology, 

Ministry of Science and Technology, Govt. of India. Retrieved from 

http://www.envfor.nic.in/ divisions/csurv/geac/annex-5.pdf 

5. Wolt, J. D., Keese, P., Raybould, A., Fitzpatrick, J. W., Burachik, M., Gray, 

A., Wu, F.(2009). Problem Formulation in theEnvironmental Risk Assessment 

for Genetically Mod-ifed Plants. Transgenic Research, 19(3), 425-436. 

doi:10.1007/s11248-009-9321-9 

6. Craig, W., Tepfer, M., Degrassi, G., & Ripandelli, D. (2008). An Overview of 

General Features of Risk Assessments of Genetically Modifed Crops. 

Euphytica, 164(3), 853- 880. doi:10.1007/s10681-007-9643-8 

7. Guidelines for Safety Assessment of Foods Derived from Genetically 

Engineered Plants.2008. 



 

 

BTM304 Downstream Processing and Analytical Techniques (3 – 0 – 1– 4) 

Unit - I Characteristics of biological materials: pretreatment methods; Separation of cell 

mass:centrifugation, sedimentation, flocculation and fltration; Continuous 

operation. 

Unit - II Mechanical approaches: sonication, bead mills, homogenizers; non-mechanical 

approaches: freeze/thaw, osmotic shock, chemical lysis, enzymatic lysis; 

measure- ment of cell disruption, 

Unit - III Filtration theory; Micro and ultrafltration; Reverse osmosis; dialysis; 

electrodialysis, diafltration; pervaporation; perstraction; Multistage and continuous 

operation. 

Unit - IV Adsorption equilibrium, Van Deemter equation; Chromatography: size, charge, 

po- larity, shape, hydrophobic interactions; Biological afnity; Process 

confgurations (packed bed, expanded bed, simulated moving beds), modern 

spectroscopy, Precipi- tation effect of size and charge, solvent effects, ionic 

strength effects; Drying: sol- 

vent removal aspects, dryers (vacuum, freeze, spray) 

Unit - V Solvent extraction: phase equilibrium and distribution, counter-current operation, 

dissociative extraction, multiple stage analysis; Reciprocating-plate and 

centrifugal extractors; Reverse micellar extraction; Aqueous two phase, 

Supercritical fluid ex- traction; Aqueous two-phase extraction. 

References 1. Harrison, R.G., Todd, P., Rudge, S.R., and Petrides, D.P. (2015). 

Bioseparations Science and Engineering. 2nd Edition. Oxford University 

Press. 

2. Ladisch, M. (2000). Bioseparations Engineering: Principles, Practice, 

and Economics. Wiley. 

3. Doran P. (2013). Bioprocess Engineering Principles. 2nd Edition. Oxford. 

Academic Press. 

4. P.A. Belter, E.L. Cussler and Wei-Shou Hu., (1988), Bioseparations-

Downstream Processing for Biotechnology, Wiley-Interscience 

Publication. 

 

 

 

 

 

 

 

 

 

 

 

 



 

CPE-RPE (1+0+1=2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 


	CPE-RPE (1+0+1=2)

