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MAHATMA GANDHI UNIVERSITY
PhD course work in Botany
Course II - Biological techniques
Unit 1: Principles of Plant Biological and physical chemistry
Buffers, pH, pH electrodes, Solutions and methods of expression of concentration of solutions.
Henderson- Hasselbalch equation and Iso-electric point of enzymes and proteins. EnzymesDifferent types of enzymes- enzyme regulation, enzyme catalysis, isolation, purifications and
storage of enzymes. Water relations, Osmosis and membrane transport principles in plants.
Photosynthesis and photo-bioreactors. Allelopathy, Phyto allexins and quorum sensing in plants.
Types of induced plant regulations- Vernalization, flower induction, fruit modifications and fruit
ripening. Plant derived medicines- general methods of isolation, purification, identification and
estimation of phyto-constituents.
Unit 2: Analytical and botanical separation techniques
Plant secondary metabolites, analysis, isolation and purifications. Plant Lipids, proteins, amino
acids, nucleic acids and pigments. Separation of Biomolecules and secondary metabolites by
cold and heat methods, precipitation, salting out, dialysis and by using organic solvents.
Separation by Chromatographic techniques- Paper, TLC, Column, Gel filtration, affinity, ion
exchange, HPLC, HPTLC, Gas chromatography, Gas Liquid Chromatography, GCMS, LCMS,
LC-TOF-MS (Liquid chromatography time-of-flight mass spectrometry). Separation by
centrifugation methods- Differential centrifugation, relative centrifugation forces, density
gradient centrifugation, low speed and high speed cooling ultracentrifuges. Structural
elucidation, quantitative and qualitative analysis of Biomolecules by light and UV-spectroscopic
analysis, BOMB Calorimeter, FTIR, ATR, AAS, ICPMS, EDS, NMR, X-Ray crystallography,
Multi plate reader, ELIZA reader, Amino acid analyzer and Flow cytometry. Analysis and
isolation of Biomolecules by electrophoresis techniques- Agarose, AGE, 2D gel electrophoresis,
3D gel electrophoresis, SDS and native PAGE. Lyophilization of samples.

Unit 3: Molecular and Microscopic techniques
Plant DNA and RNA isolations, mitochondrial and chloroplast genome isolations, competent cell
preparations, transformations, restriction digestion, ligation and expression of plant gens. PCR
techniques and types, sequencing of DNA, RNA and amino acids. Molecular markers- Plant
based molecular markers, RFLP, RAPD, AFLP, SCAR, SNP and SSR. Blotting techniquesWestern, southern and Northern blotting. Microscopy- Microscopes, Numerical aperture,
magnifications, bright field microscopy, Phase contrast, fluorescence, confocal, interference and
polarization microscopes. Electron microscopes and specimen preparations. Microscopic
specimens, plant anatomical specimen preparations by microtome techniques- taxonomic
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techniques- chemotaxonomy, numerical taxonomy, molecular taxonomy and DNA bar-coding.
Molecular characterization and identification of new organisms.

Unit 4: Environmental analysis
Soil and water sampling techniques- Soil chemical analysis- Extraction of metals, phyto
remediation techniques- Microwave digestion- soil microbiological studies- Endophytic fungi,
AM fugi types, plant relationship of AM fungi and spore counting. Multi parameter analysis of
water samples. Water chemical analysis- Aquatic biological techniques. Environmental
radioactivity analysis, radioisotopes, radio labeling of samples, detection methods, half life
periods and safety guidelines. GIs and remote sensing application in plant diversity.

Unit 5: Microbial, Plant and Animal Tissue culture techniques
Plant and soil microbes interactions, isolation of microorganism from the soil, water and
environment. Identification of organism by staining techniques and phylogenic analysis,
Cultivation of soil microorganisms, AM fungi, Edible mushrooms and algae. Storage and
transportation of samples for experiments, Safety guidelines and ethics. Aseptic culture and
sterilization techniques. Antibiotic, antifungal and anti bacterial tests of plant samples. Diffusion
and dilution techniques. Immunological tests: Agglutination and precipitation reactions,
immunomodulatory and suppressive effects, radio immunoassay and immunofluorescence. Plant
tissue culture techniques: culture units, green house technology, aseptic conditions and culture
media. Different types of plant tissue culture methods- protoplasm culture, embryo, leaf, anther
and root culture methods. Plant transformations and identifications. Animal cell culture
techniques: Culture conditions, sterilizations, media types and cultivation protocols. Histological
techniques: nitric oxide scavenging assay, in vitro study of antioxidants, free radical scavenging,
super oxide scavenging, peroxide scavenging assays. Transgenic animals and CPCSEA
guidelines.

Exercises related to Course- II
Seminar: Each student must present a seminar on biological techniques which he/she will be
using in his/her research
Assignment: Each student must submit an assignment on a biological technique as per the
directions of the course coordinator
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