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ANNAMALAI            UNIVERSITY
Department of Botany

(UGC-SAP & DST-FIST Sponsored Department)

M.PHIL  HERBAL SCIENCE  

COURSE–I : RESEARCH METHODOLOGY (6 CREDITS)

UNIT – I: MICROSCOPY:  Principle and application of Light, Polarization, Phase Contrast and

Fluorescent Microscope.  Bright and dark field condensors.  Principle and preparation of material for 

Transmission Electron Microscope and Scanning Electron Microsope.

MICROMETRY:  Stage and Ocular Micrometers, Haemocytometer, Camera Lucida.

MICROTOMY:  Paraffin Microtomy – Rotary and Rocking microtomes, Sledge microtome, hand 

microtome, Ultra microtome, Freezing edge microtome.

CYTOLOGICAL TECHNIQUES:  Pre treatment, Fixation, Staining, Mounting, Detailed schedule for 

making permanent slides of microtome sections, Procedures for making permanent slides of hand 

sections,.Histochemical methods- Localising Alkaloids-flavanoids- and enzymes.

UNIT – II: SEPARATION: PRINCIPLES OF SEPARATION TECHNIQUES: METHODS: General 

methods of Separation, General methods of Detection, Dialysis and Ultrafiltration, Thin Layer 

Chromatography (TLC), Paper chromatography, High Performance Liquid Chromatography (HPLC), 

Gas – Liquid chromatography (GLC), Ion – exchange chromatography, Gel permeation 

Chromatography, Affinity chromatography.

ELECTROPHORESIS:   Principles – Paper, Cellulose, Acetate, Agar Starch Electrophoresis, PAGE, 

SDS PAGE, Separation of proteins through electrophoresis.

CENTRIFUGE:   Ultracentrifugation – Ultracentrifuge, refrigerated centrifuge, Cell fractionation.

UNIT – III: SPECTROSCOPY:   Beer – Lambert relationship, Deviations from the Beer Lambert law 

Quantitative measurements Absolute methods, Comparative methods, Analysis of mixtures, Difference 

Spectroscopy.  Visible, UV, IR and Fluorescence    Spetrophotometers.

Radiation sources.  Monochromators – Glass filters, Interference filters, prisms, Diffraction gratings.  

Detectors – ultraviolet and visible region of the spectrum, infrared region of the spectrum.  Optical 

materials, Optical system.  Atomic absorption, Molecular absorption – ultraviolet and visible region and 

infrared region, Emission of radiation.

ATOMIC SPECTROSCOPY TECHNIQUES:  Flame Emission Photometry, Plasma Emission 

Spectroscopy, Atomic Absorption Spectrophotometry.Mass spectroscopy.

UNIT – IV: ELECTROANALYTICAL METHODS

POTENTIOMETRY:  Poitentiometric measurements, Measurement of pH, Ion selective Electrodes.

CONDUCTIMETRY:  Conductimetric measurements, Application of conductimetric measurements.

RADIO – ISOTOPES: Nature of Radioactivity.  Types of radioactivity, Decay, Units of radio activity, 

Safety, .Detection and measurement of radioactivity:   Gieger – Muller tubes, Scintillation counters, 

Autoradiography, .Biological uses of isotopes:  Tracers, Isotope dilution analysis, Radio activatiy 

analysis.

ECOLOGICAL INSTRUMENT:  Uses of Luxmeter, Anemometer, Rain gauge, Air samplers and Bomb 

Colorimeter.

UNIT – V: EXTRACTION AND ESTIMATION OF:  Carbohydrates, Amino acids, Proteins, Lipids, 

Nucleic acids and Pigments (Chlorophyll and Carotenoids).

ESTIMATION OF ACTIVITIES OF:  Catalase, Peroxidase, Polyphenol oxidase and Amylases.



2

TISSUE CULTURE TECHNIQUES:  Explant preparation, Steriliziation, Media preparation, Various 

types of media, Cell culture, Cell suspension culture, Isolation of protoplasts, Protoplast culture, 

Protoplast fusion, Haploid production, Anther culture, Pollen culture, Embryo Culture, Somatic 

embryogenesis, Callus induction, Micropropagation.
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COURSE – II  AREA OF SPECIALIZATION (6 CREDITS)

UNIT – I: Sampling and sampling theory.  Type of sampling – RBD, CRD. - Frequency distribution –

Central tendency, mean, mode, median. - Measurement of Dispersion – Deviation, Degree of freedom, 

confidence limit, standard error. - Test for significance – ‘t’ test, one way and two way analysis of 

variance. - Correlation – Types, methods of studying correlation.  Co-efficient of determination and non 

determination, partial and multiple correlation. - Regression Analysis – Regression line, partial and co-

lincear.  Regression – multiple regression.

UNIT – II: COMPUTER: Classification of Computers: - Input and out put devices.  Complier,  

Assembler and Interpreter source and object programmes – Flow chart – software packages used for  

statistics.  MS Words – MS Excel – MS Power point.  Use of computers in preparation of graphs, chart, 

histograme.  Bio informatics – Major serch engines – Web browsing – Major web sites for journals and 

scientific information.

UNIT – III: General account of:  Intellectual property Rights – patent, Trade mark, copyright, patent 

application – Notification, sanctioning, Indian patent Act – TRIPS, Farmer’s right, status of WTO.  Bio-

safely – Regulations, Bioethics, Handling of recombinants in the Laboratory and field experiments.  

Laboratory safety – Handling of Glasswares, Acids – Alkalines, Poisons and hazardous chemicals –

First Aid.

UNIT – IV: Biodiversity of medicinal plants – meaning – measurement – biodiversity loss – causes of 

loss – and their impact and conservation.  Bioprospecting- Molecular profiling-. DNA barcoding. 

Phormacogasy and identification of adultration in medicinal plants. Production of secondary metabolites 

using Tisue, cellculture techniques.

UNIT – V: SCIENTIFIC WRITTING: Choosing the problem for research – Review of literature. Primary, 

secondary and tertiary sources.  Bibliography – indexing and abstracting.  Storage and retrieval of 
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information – Reporting the results of research in conference – Oral presentation, poster presentation –

written reports.  Planning and preparing a thesis and scientific papers.  Proof correction.  Data bases –

Medline-Agris – Agricola – Current contents – Biological abstracts.  
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