
Name of the Programme: Ph.D. (Biochemistry) 
Course Code: CHB-700 
Title of the course: Research Methodology 
Number of Credits: 04 
Effective from AY: 2022-23 

Pre-requisites for 
the Course: 

Provisional registration for PhD in Biochemistry 

Course 
Objectives: 

1. To introduce research students to various aspects of research methodology 
2. To provide an understanding of various databases used in biochemistry 
3. To introduce the fundamental roles of computers in biochemical research. 
4. To provide understanding and importance of lab safety to make students aware 

of the statistical methods used in biochemical research  
5. To understand the usefulness of various techniques in the characterization and 

purification of biochemical compounds 

Content: 1. Introduction to Research Methodology 
a) Research- meaning, objectives, motivation, types and methodology.  
b) Process- formulating the research problem; literature survey; 

developing the hypothesis and the research design; sample design 
and collection of the data; execution of the project; analysis of data; 
testing of hypothesis; generalizations and interpretation, and 
preparation of the report or presentation of the results & 
conclusions. 

c) Nature of scientific information- types of books, types of 
presentations published in journals, standard format for reporting 
original research, introduction to various scientific (chemistry) 
databases & sources from the internet. 

2. Role of Computers in Research and Biochemistry 
a) Role of Computers in Research and chemistry  
b) Applications of computers in research.  
c) Applications of computer in Chemistry - Need of computers in 

chemistry-introduction & history; Introduction to programming 
& programming languages; Solving a problem with computers- 
algorithm, flowchart and program; Use of software for data 
handling, plotting graphs and drawing molecular structures, 
visualisation of 3-D data; Software for literature survey, software 
for reference citing 

d) Optimisation techniques and applications in molecular geometry 
optimization 

3. Safety in biochemistry 
a) Introduction to lab safety.  
b) Handling of various chemicals, solvents and glassware 
c) Fires and fighting with fires 
d) Hazardous substances and their classification and handling 
e) Biosafety procedures for handling of biological samples  
f) Preventing laboratory acquired infections 
4. Introduction to Statistical Methods  

a) Errors & their types, precision & accuracy in chemical analysis.  
b) Application of statistical methods to data treatment & evaluation.  
c) Confidence limits; hypothesis testing.  
d) F-tests, Chi square test, correlation and linear regression.  
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e) Use of software for statistical analysis. 
5.  A. Introduction to Basic concepts     

a) Sterilization and disinfection 
b) Sample collection 
c) Biological sample maintenance 

B. Purification and characterization techniques in biochemistry 
research 

a) Purification techniques: agarose and polyacrylamide gel 
electrophoresis, gel filtration, ion exchange; affinity 
chromatography techniques, HPLC, GC 

b) Methods of DNA analysis:  Extraction and purification of nucleic 
acids, PCR, DNA sequencing and cloning techniques  

c) Spectroscopic techniques: Ultraviolet-Visible (UV-Vis), basics of 
Infrared (IR), Nuclear magnetic resonance NMR and Mass 
spectroscopy (MS).  

d) Introduction to Hyphenated techniques: GC-MS, LC-MS, ICP-MS 
e) Microscopic techniques: Optical Microscopy (light, dark, phase 

contrast, Fluorescence), AFM, SEM, TEM 
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Pedagogy: Lectures, Discussions, seminars, internal exams, assignments/self-study or a 
combination of some of these can be used. ICT mode should be preferred sessions 
should be interactive in nature to enable peer group learning. 
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Course Outcomes: 1. Students will be familiar with research methodology concepts.  
2. Students will be able to use computers to solve their research problems in 

biochemistry.  
3. Students will know in advance the safety precautions to be taken in the 

biochemistry lab.  
4. Students will apply statistical methods of data handling in their research. 
5. Students will gain fundamental knowledge of characterization and purification 

techniques. 

 


