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Course Outcomes: 

CO1 Understand the concept of research including advanced literature survey methods. 

CO2 Understand the principles, instrumentation, working and applications of different 

instruments. 

CO3 Describe the role of microorganisms in the abatement of pollutants. 

CO4 Discuss advanced technology for soil analysis.  

CO5 Describe bio-statistical methods and statistical packages.  

 

Unit 1: Basic research concepts 

Identification of research problem: Methods of review of literature, data collection, 

preservation and analysis, method of writing research paper, project report and thesis.  

Plagiarism, Shodhganga, Laboratory and personnel safety measures: good laboratory 

practices. guidelines and ethics in animal experimentation: CPCSEA Guidelines and IAEC – 

Rules and regulations for breeding and maintenance of small laboratory animals; Human 

ethical Committee. 

Unit 2: Principles of instrumental analysis 

Instrumental methods of Analysis: Principles, instrumentation, working and applications of 

UV-visible, Infrared, Atomic absorption spectrophotometry, Flame emission 

spectrophotometry, Nephelometry, Turbidimetry, Thermogravimetry, Radio analytical 

techniques, Conductometry, Potentiometry, Polarography, Gas chromatography, flourmetry, 

HPLC and Ion-exchange chromatography.   

Unit 3: Analytical techniques 

Biological analysis: Selection of sampling sites, quantitative analysis of plant communities, 

quadrate method, transect method, loop method, pointless or point method, Staining 

techniques for identification of Microorganisms.  Isolation and characterization 

microorganisms. Advanced methods for maintenance of pure culture. Screening of potential 

isolates of bacteria and fungi for the abatement of pollutants. Microtome-preparation of 

samples, fixation, embedding and preparation of blocks, microslide preparation and staining 

techniques. 

Soil analysis: Determination of particle size distribution and their bulk density, determination 

of nutrients in soil. Wastewater treatment using advanced techniques – catalytic treatment, 

membrane treatment, field study for identifying the contour and drainage systems, mapping 



of an area using remote sensing, evaluation of satellite image, approach of GIS for 

environmental management.  

Unit 4: Bio-statistical methods 

Graphical representation, mean,standard deviation, standard error. Theory of probability, 

normal distribution, parametric and non-parametric tests, independent/repeated measures 

design. Students t-test. Analysis of variance (ANOVA, ANCOVA, MANOVA).  Statistical 

packages.  
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