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MASTER OF PHTI,OSOPS{Y

(M. PHtrL")

EEGREE IN BOTANY

1) Prearnbfle: Plants cover the earth and provide food and fuel that sustains most of the eafih's
biomass and life forms. The recently emerged new discipline plant molecuiar biology has
provided the wealth of insights into how plants grow, reproduce, develop, respond to their
environment, and defend thernselves. In the second half of the 20m century the discovery of the
structure of DNA and RNA, the steps in protein synthesis and other great discoveries of plant
biology revolutionized the study of plants at ail levels, from cells to ecosystems. Taxonomists,
evolutionists, ecologists, physiologists, and developmental biologists are now using modern
techniques of plant biology and are discovering responses and mechanisms that were not
possible to study in the recent past. It is now possible to identify with much more precision, the
particular genes responsible for traits. With the techniques of modem biology, one can introduce
oreliminate genes for specific traits. ln view of all these, there is an urgent need to incorporate
and teach plant biology in different perspectives. To bring the uniformity among the departments
to run the course and also to adhere to UCC regulations in respect of research degrees, there is a
necessity to have common regulations and to admit students to M. Phil. on the basis of entrance
exarnination. Hence, it was proposed to introduce M. Phil. Botany course for post M.Sc.,
students of botany/plant sciences under fully self finance scheme, as per existing CBCS
regulations of the University of Mysore. This one year lvl. Phil. Course is envisaged to fulfitl the
knowledge that is lacking among Botany I Plant Science PC students. The course intends to
mould and reorient students as future plant biologists who will frt (o all the future expanding
areas of plant science/plant biotechnolog,viplant molecular biology. The course provide the
students with useful working knowle.dge of plant biology and how these principles are applied to
elucidate the mechanisms underlying complex cellular and organisimal processes. The course
also exposes students to the exciting and erpanding fields of advanced botany in specific areas t'rf
plant sciences. Thus, students of botanyiplant biology will have a fine understanding of biology
of plants and underlying molecular rnechanisms through rvhich they functions.

2) Eligibilify: All candidates rvho have passed N'l.Sc., Botany/lv1.Sc.. Applied Botany/M.Sc.. in
Flant Science or equivaient degree of other university examination at least 55 o/o (50% lor
SC/ST/Cat-l) are eligibie fbr admission to one;vear lr4.Phil. degree cour-se. Admission guidelines
for one year N,t.Phii. degree course in Botany ar€ same as existing adrnisqion guidelines for PC
courses of Nlysore University.

3) Entrance Exaimination: There shall be an entrance exarnination for M.Phil. degree course.the
entrance exarrination shall eonsisi of 100 objective questions to be answered hy the candiadts
within a time duration of TWO hours. Candrdates securing at least 55% in entrance examination
are eligible for admission to M.Phil. degree course. The marks scored in the entrance
examination shall oniy be eonsidered for pieparing the merit list for the purpose of adrnission.

4) Adrmissiom: The selections to cne yiear N'!. Phil. Programme sliall be made after preparing the
merit llst baseri on the scores of the candidates in the entrance examination and the seat matrix
given by the University from time to time.
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5) Duration: M. Phil. Degree programme in Botany shall be for a period of 12 months

consisting of Two Semesters. During the first semester students have to study the prescribed

three couises (papers) and during Second semester, they have to work for their dissertation topic.

6) Fee Structure: The fee structure for M.Phil. Degree course in Botany shall be fixed by the

University from time to time.

7) Self Finance Scheme: M.Phil. degree course in Botany shall be fully self financed scheme.

8) Intake: Number students admiUed to One year M. Phil. degree course shall bel0 or as

decided by the University of Mysore.

9) CBCS pattern: M.Phil. degree course in Botany shall be as per the continuous assessment of
CBCS syitem. First semester comprises one compulsory Hard core paper on Research

Methodology and two soft core papers in specialized areas of Botany in L:T:P (2:l:2) pattern

with total i5 credits. The evaluation of the candidate shall be based on continuous assessment.

l0) Assessment: Assessment and evaluation processes happen in a continuous mode. However,

for reporting purposes, a semester is divided into 3 discrete components identified as C l, C2, and

C3. The p"rfor*un.e of a candidate in a course will be assessed for a maximum of 100 marks as

explained below. The first component (Cl), of assessment is for l5 marks. This will be based on

teit, assignment and seminar. Duringthe first half of the semester, the first 50% of the syllabus .

will be cimpleted. This shall be consolidated during the 8th week of the semester. Beyond 8th .
week, making changes in Cl is not permitted. The second compd'nent (C2), of assessment is for .

l5 marks. This willbe based on test, assignment, and seminar. The continuous assessment and

scores of second half of the semester will be consolidated during the l6th week of the semester.

During the second half of the semester the remaining units in the course,,rvill be completed. The

outline forcontinuous assessment activities for Component-l (Cl) and Component-ll (C2) will

be proposed by the teacher(s) concerned before the commencement of the semester.and will be

discussed and decided in the respeitive DepartmQntal Council. The students will be informed

about the modalities well in advance. The evaluated courses/assignments during component I

(Cl) and component II (C2) of assessment are immediately retumed to the candidates after

obtaining acknowledgement in the register maintained by the concern teacher for this purpose.

During the l8th -20th week of the semester, a semester-end examination of 3 hours duration

shall be conducted for each course. Similarly, practical examination will be conducted for 70

marks. This forms the third/final component of assessment (C3) and the maximum marks for the

final component will be 70. The details of course and assessment details are given in Table-1.

trl) Attendance: Students shall have 75Yo attendance in lectures, ttitorials and practicals.

Students with less thanTSYo attendance are not eligible to take examination, and have to register

for m. Phil. by taking admission afresh without entrance examination.

12) Setting questions papers and evaluation of answer scripts: Questions papers in three sets

shall be r.t 6y the internal examiner for a course. Whenever there are no sufficient intemal

examiners, theChairman of BoE shall get the questions papers set by extemal examiners.
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i) The Board of Examiners shall scrutinize and approve the question papers and scheme ofvaluation' There shall be single valuation for all th"il ;;p.rs by internal e*amin..rl l" .*". ,i.numberof internal examiners falls short, externaleraminers *uy u. invited.

(ii) The examination for Practical u'ork/ Fietd work/Dissertation work will be conducted jointlyby the two internal examiners. However the BoE on its discretion can also invite extemalexaminers if required.

13) Topic for Dissertation: The second semester shall be devoted for dissertation work.Research topic for the dissertation rvork shall. be gi;, uy the assigned research guide. Allrecognized research. guides.in Botany are eligible toiuide rti.pr,il.;;;ffi; r"riiri, dissertationrvork' The dissertation work and peiformance of thJcandidate shall be evaluated during Viva-voce examination by the internar (researeh guide) uno .*t"r*t examiners

l{) Dissertation Evaluation: Right from-the initial stage of defining the problem, the candidate
has p submit the progress repor; periodically and alsi piesent hislrer progr"r, in the form ofseminars in addition to the regular-discussionwith tlre gria.. components of evaluation are asfollows' Component - I (Cl): Periodic Prosr-*l ano nrogress Reports (l5o/o). Component * ll(c2): Results of work and Draft Repon (ts,t"). compJnent- gr (c3): Finar Viva_v;; u";evaluation (70%). The report evaluation is for a0,/o and the vi""-;;;;;;"rrl;, is for 30%.

I
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TABLE.I

couRsE STRUCTURE FOR ONE YEAR (TWO SEM.) M.PIIIL. DEGREE

COURSE IN BOTAI{Y (CBCS PATTERI'I)
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FIRST SEMESTER Assessment in terms of Marks

Sl. No. Course Title L:T:P Credit
Value

CI

Ma
x.

c2

Max.

ct+ c2

Max.

C3

Max

Total

Max.
Cl+C2+
C3

Minimu
mtobc
scored
in Cl+
C2+ C3

P: Percentage of
marks scored in
cach paper

I HC- l.l:Research
Methodology

2|t;7 05 l5 t5 30 10 r00 50 Marks scored out

of 100

2 SC-l.l: Advanced
Botany

2:1..2 05 t5 l5 30 70 r00 50 Marks scored out

of 100

3

Any one of
the course
will be
selected by
the student
depending
on the
availability
of the
expertise in
the
specialized
area of
study

SC-r.2:
Bi6divenity and

Bioorosoecting

2:l:2 05 t5 t5 30 10 r00 50 Marks scored out

of 100

SC-1.3: Applied
Mvcolop

2:.1:2 05 l5 l5 30 70 r00 50 Marks scored out
of 100

SC-l.4: Plant
Microbe
Interaction

2:l:2 05 l5 t5 30 10 r00 50 Marks scored oul
ol 100

SC-I.5: Molecular
Plant Patholory

2:.1;2 05 l5 t5 30 70 t00 50 Marks scored out
of 100

SC-1.6: Seed

Pathology

2:l:2 05 t5 t5 30 70 100 50 Marks scored out
of 100

SC-1.7: Plant

Tissue Culture
Technoloev

2:l:2 05 t5 t5 30 70 r00 50 Marks scored out
of lfi)

SC-r.8:
Phytochemistry &
Herbal Drug
Technology

2:l:2 q5 l5 t5 30 70 t00 50 Marks scored out
of l00

SECOI{DSEMESTER Assessment in terms of Marks

Sl. No- Course Title
Lf:P

Credit
Value

CI

Max.

C2

Max.

Cl+
c2

Max.

C3

Max

Total

Max.
ct+c2+c
3'\

Minimu
mtobe
scored in
Cl+ C2+
C3

P: Percentage of
marks scored in

each paper

I MPB:2.1

Dissertation

l:4'.4 09 30 30 60 t40 200 r00 Marks scored out

200 divided by 2

2 MPB: 2.2: Viva'
Voce

0: l:0 0t r00 t00 50 Marks scored oul
of 100

Total of I and ll
Semester

?5 600 300



Syllabus

FIRST SEMESTER

I{ard Core- 1.1: R.esearch Methodology

Unit-I: Introduction to R.esearch: What is Research? Essential steps in research. Need for
literature collection and review, consulting source materiat; bibtiography and literature citation.
Formulating Objectives; Components of research report- thesis, disiertation, project rvork;
Experimental Designs (lntroduction, observation, Hypothesis and Null Hypothesis, ilypothesis
Testing, Basic principles of Experiments. Experimental Units and sampling units, Depenrtent and
independent variables, Experimental error, Discrimination, Replicition, Generalization,
Controls, Randomization) ; Data collection and analysis with statistital packages; Writing and
publishing research papers in scientific journals; Journals standards - iirpact facior -
citation and citation index; scientific editing tools, Research ethics.

Unit-2: Biochemical Techniques: Laboratory safety rutes. pH, I"lormal and Molar Solutions,
Per cent solutions. Buffers solutions; Principles and Application of Centrifugation,
Chromatography and Electrophoresis. Principles and applications of Transmission and Scanning
Electron Microscopy; Fluorescence Microscopy. Histology-Collection, fixation and processin!
plant materials; Freeze drying and Freeze substitution. Embedding, Microtomy, Staining, Doubll
staining and Photomicrography. General Principtes and applitations of i{adioirn*-unourruy
(RIA). Enzyme Linked Immunosorebent Assay (ELISA). Fluorescent lmmunoassay (FlAi.
Avid in-B iotin-med iated Immunoassay,

Unit-3: Techniques in Cell and Molecular Biologr: Cgll and tissue culture techniques and
their appiications; Isolation of Nucteic acids (DNA/RNA) and plasmids. Restriction analysis;
Principles of gene ctoning techniqug Analysis of recom'binants; Blotting methods and pCR
Techniques; Nucleotide sequencing; Immunochemical techn!ques- immunihisto/cytochemistry;
Immunoassays; Affinity and Avidity; Spectroscopic Techniques- Atomic spectroscopy; lnfrarid
and Raman spectroscopy; Electron spin resonance spectroscopy; Nuclear maganetic resonance
spectroscopy(NMR); MALDI imaging rnass spectrometry (MALDI-1ru|5); Radioisotope
techniques and its applications in biological sciences.

IJnit-4: Biostatlstics- Classification of Daia: Craphlcal representation of Biornetric Data;
Measures of central rendency; Measures of Dispersion; Tesrs of siqnificance: Student T Test:

I!:_ghi-square test; Probabi!ity; Correlation: Regression. Bloinforrnatid}- Databases (NCBt,
Eh'{BL, DDBJ); Data bases of proteins and nucleic acids; Data stoiage and mining rechnologies;
Molecttlar modeling and prediction of structure: Gene expression analysis; Cenomi Analysis an,C
nrethods; fu{icroarrays-Technologies and Applications; Web dased tools fo, sequence search and
aaalysis. Phylogenetic analysis. Intellectua! property righrs (IPR) and Fatent Law; sop,y
right, royalty, reprcduction of material-Plagiarisr,r, Citation ind acknorvtedgernent.
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Practicals:

l) Research citation-a practical exercise.
2) Study of pH and preparation of different buffer solutions, stock solutions, working solutions,
Buffer solutions and milli rnolar solutions.

" 3) Separation of proteinsAtrucleic acids in gradient solutions using centrifugation.
4) Determination of Sugars/Amino acids by Thin layer chromatography techniques.
5) SDS Separation of proteins by vertical gel electrophoresis.
6) Isolation of genomic and plasmid DNA and separation by agarose gel electrophoresis.
7) Cloning/Construction of Chimeric DNA, Preparation of competent cells and transformation
and recovery of plasmid clones.
8) DNA amplification by PCR.
9) Analysis of DNA and RNA and Protein by Southern and Northern and Westem blotting.
l0) Biological and chemical database-Sequences, enzymes, Data Bank-GenBank, PDB.DATA
mining and Data curation.
I l) Molecular Sequence Analysis- Gene FindingCENSCAN, GRAIL, PairWise Alignment-
BLAST, PSI.BLAST, FASTA.
l2) Pair Wise Sequence Alignment ALIGN, Multiple Sequence Alignment-ClustalW.
I 3) Proteomics Analysis,ExPASy.
14) Bioinformatics organization-NCBl, EBI and TIGR.

Further Reading
.';

l) Anthony, M. Craziano, A.M. and Raulin, M.L. 2009. Research methods: A process of
Inquiry, Allyn and Becon.

2) Dany Spencer Adams, 2004. Lab Math.A Handbook of Measurements, Calculations, and
other Quantitative Skills for use at the Bench, First Indian Print,.2004, I.K. lntemational
Pvt. Ltd., ISBN-81 -88237-04-3, New Delhi.

3) Gurumani, N. 2006. Research .Methodology for Biological Sciences , MJP Publishers,
First Edition, 2006, Chennai.

4) Jan A Pechenik, 1987. A Short Guide to Writing about Biology, Little, Brown and
Co mpany, I S BN-0-3 I 6-69 642-0, Boston/Toronto.

5) Janathan Anderson, Berry H. Durston and Millicent Poole, 1970. Thesis and Assignment
Writing, First Edition, Wiley Eastern University Edition, Eighth Wiley Eastern Reprints.

6) Jane Roskams and Linda Rodgers, 2004. Lab Ref-A Handbook of Recipes, Reagents and
other Reference Tools for use at the Bench First Indian Print, 2004, I.K. lnternational
Pw. Ltd., ISBN-81-88237-05-t, New Delhi.

7) John W. Best, 1983. Research in Education, Fourth Edition, Prantice Hall of India Pvt.
Ltd., New Delhi.

8) Joseph Gibaldi and Walter S. Achtert 1989. MLA Handbook for Writers of Research
Papers, Third Edition, ISBN -81-224-0188-0, First wiley Eastern Reprint, May 19g9,
Wiley Eastern Limited, New Delhi.

9) Krishnswamy, K.N. Shivkumar, A.l and Mathirajan, M 2006. Management research
Methodology; Integration, Methods and Techniques, Pearson Education, New Delhi.

l0)Montgomery, Douglas C. and Runger, George C. 20a7. Design and Analysis of
Experiments, Wiley India publication.

I l)Patrl Stapleton, 1987. Writing Research Papers. The Australian Centre for International
Research, (ACIAR) Canberra.
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l2)Robert A. Day, 1990. Horv to Write and Publish a Scientific Paper, Cambridge
University press, Cambridge.

l3).Satguru Prasad, 1992. Fundamentals of Biostatistics (Biometry), First Published, Reprint,
EMKAY Publications, New Delhi.

l4).Wadehra, B.L. 2000. Law relating to patents, tradernarks, copyright designs and

geographical indications; Universal Law publishing.

Soft Core -1.1: Advamced Botany (Cornpulsoay) 
.

Unit-l: Biodiversity and Conservation- Levels of Biodiversity; (Genetic, Species Population,
community, Ecosystem and Habitat); Biodiversity profrle in India. Mega diversity Zones and Hot
Spots; Uses of Biodiversity; Threat to Biodiversity; IUCN threat categories, Red Data book;

Conservation of Biodiversity. Ecology and Conservation Biology- Natural Resources, Climate
change and catastrophic threat to global biological diversity; Degradation and $.estoration of
Natural Ecosystems; Remote Sensing and its applications; Resource Policies, Conflict
Management, Environmental Planning, International Environmental Policies and organizations

and conventions.

Unit-Z: Molecular Taxonorny- Molecular taxonomy and phylogeny; Processing molecular data

and Phylogenetic inference using different N'lethod; Use of Chloroplast, Nuclear and

Mitochondrial DNA sequences in Plant systematics; Plant Reproductive Biolog5r- Induction of
flowering; Cenetic and molecular analysis of flower development. Genetics of apomixes;

Techniques to screen apomicts; Practical importance of apomixes. Crop Physiology- Recent

developments in Photosynthesis, Respiration and Photorespiration; Signal transduction-
receptors- phytochrome, ABA G proteins and Phosphate signaling Cyclic nucleotides. Calciunr.

Protein kinases. Senescence and Programmed Cell Death. PCD in life oycles of plants. Genes

responding to hormones, abiotic stresses, water stress, free"zing stress.

I

flnit-3: Cell Biology-Plant Cell Compartments, Membrane transport mechanisms, Protein

Sorting and Vesicte Traffic. Cell division regulation -Recent developments in cell cycle research.

Plant Molecular Biology- Plants as genetic tools in molecular biology; Organization of plant

nuclear genes, plastid genes and mitochondrial genes; Genes for structure, function and

development. Molecular mechanism of leaf and flower development in Arabidopsis and

Antirrhinum. Regulation of genes involved in Photosynthesis and nitrogen fixation. Biotogy and

Genetics of Agrobacterium tumefaciens; Flant Biotechnolog--Plasticity and totipotency: ln-
vitro culture techniques and their applications in plant breeding, Honiculture and Forestr.v;

Agrobacteriurn-mediated plant transformations. Edible plant Vaccinq (EPV) technology;
Illo I ecu I ar Farm i n gi ph arm i n g-metabo I ic en g i neeri ng o f p lants.

Unit-4: Applied Mycology- Fungi in biotechnclog;v; Fungi in Genetic Research; Endophytlc

ftlngi and their importance; Fungal interactions and practical expioitationl Myconhizas (VAFvi)

and significance. &folecular Flant Fathology-lvlolecular hiology oi Plant-Microbe interaction:
Csnetic engineering and crop protection: Engineering resistance to viral, bacterial, fungal and

insect diseases of crop plants. Cene silencing and control cf viral diseases. Medicinal Plants
and Fhytochernistry- Floristic diversity and medicinal flant research scenario in lndia:
Bioactive moleeules and therapeutic va!ue of some common medicinal piants; Standardizatron of
herbai drugs; Comnrercial cuitivation ,rf medisinal plants; Neutraceuticals and medicinal food:

tsio-prospecting, bio-piracy and protection of traditional rnedicinai knowledge (lPR).



Practicals

Assessment of plant and microbial biodiversity by different methods and calculating
species richness, species evenness and species abundance.
Study of biodiversity maps of lndia and Kamataka; Plant and Microbial Diversity; Mega
diVersity Zones of the world.

3) Processing morphological and molecular da.te and construction of a Phylogenetic rree
using different Methods (Parsimony, Maximum Likelihood, Bayesian). Phylogenetic trees
and their construction.

4) Testing hypersensitivity reaction on Nicotiana tabaccum against TMV.
5) Estimation of lypoxygenease in diseased and healthy plants.
6) Studying systemic acquired resistance in crop plants and genetic testing of disease

resistance in plants.
7) Isolation and study of endophytic fungi.
8) Effect of Mycorrhizas (VAM) on plant growth and crop yield.
9) Study of Arabidopsis thaliana as model plant.
l0) Study of Biology and Genetics of Agrobacterium tumefaciens.
I l)Analysis of phenols, alkaloids, seponins, volatile oils, hydrocarbons, flavonoids, sugars.
I2)Mapping the distribution of habitat types in the region as types of landscape elements with

the help of satellite imagery along with field surveys.
l3)Compile and assess biodiversity data for region and mapping of forest types, protected

areas and natural forest using CIS.
l4)Assessing the threats to different species as a result of ongoing landscape ihanges and

other causes like commercial harvest. 
,

Further Reading

l) B.B.Buchanan, W.Gruissem and R.L.Jones, (2000). Biochemistr, 
"ra 

Molecular
Biology of Plants Ed. ASPP Press, ,USA

2) T A Brown, (2000). Essential of Molecular Biology, vol-l and 2 Edn. oxford
University Press, Oxford.

3) I. Potrykus and G.Spangenberg, (1995).cene Transfer to plants (eds).
Springer, Berlin. Heidelberg

4) James D Watson, Tania A Baker, Stephen P Bell, Alexander Gannm, Michael Levine,
(2004). Molecular Biology of the Cene. 5e Edition, Pearson Education .

5) Philip M Gilmartin and Chris Bowler, (2002).Molecular Biology of Plants. Vol-l & 2,
Edited by Oxford University Press, Oxford.

6) S.J.Karchar. .(19995). Molecular Biology. A Project approach.,. Academic
Press, New York.

7) Adrian Slater, Nigel Scott and Mark Flower, (2000). Plant Biotechnology -The
Genetic Manipulation of Plants, Oxfprd University Press, Oxford.

8) P.J.Lea and R.C.Leegood. (1999). Plant Biochemistry & Molecular Biology: John
Wiley and Sons.New York.

9) J. Draper et.al. (1988). Plant Genetic Transformation and Gene Expression by (eds)
B lackwell Scientifi c Publications, Oxford.

l0) R.W. Old, S.B.Primrose, (2004). Principles of Gene Manipulation. An Introduction
to Genetic Engineering. 5th edn. Blackwell Science Publications.

r)

2)
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ll)P..l.Lea and R.C.Leegood (1993). Plant Biochemistry and lvlolecular Biology by
John Wiley and Sons.

12) Pal lv{aliga (1995). Methods in Plant Molecular Biology. A Laboratory Course
Manual by (Ed) Cold Spring Harbour-Laboratory Press.

Soft Core- 1.2: Biodiversity amd Biopro$pecting

Unit -1: Biodiversity: Scope and applications: Introduction to the concefi and terrninologies;
Types of biodiversity: species, genetic and eiological diversities; Biogeographic r.gLnr;
.Biodiversity Hotspots and their significance; Threat categories to biodiversity-extinct, rare,
threatened, vulnerable, endangered; Red data book; Conservation and Management of
biodiversity; Role of international conventions, agencies and boards in preserrv'ing biodiversity-
CBD, IUCN, WWF, LNEP, CITES, Cl, National Biodiversity Authority, State Biodiversity
Boards.

Unit-2: Microbial diversity: Definition; Miuobial tree of life; Assessment of diversity - alpha,
beta, gamma; Sampling methods; Estimation of diversity - Relative abundance, species richness;
Diversity indices - Simpson, Shannono Fisher's alpha; Microbial diversity in plant species, soil
and extreme environments and their significance; Isolation methods; Techniques to identify
microorganisms- Cultural, morphological, biochemical and molecular; Polyphasic taxonomy and
phylogeny; Genetic Databases and their applications.

Unit-3: Plant Diversity: Introduction to land plants; Biogeography and speciation; Timescale of
plant diversification; Evolution of vascular plants; Bryophyte, ly.cophye and gymnosperm
diversity; Native, invasive and carnivorous plant diversity; Angiosperm diversity and phylogeny;
Medicinal plant diversity in India; Measurernent and estimation of plant diversity indices; Scope
and applications. r.

Unit-4: Bio-prospecting: Scope and applications: Definition and concept; Processes for bio-
prospecting; lsolation and characterization of bioactive molecules from natural products and
their applications as therapeutic agents;Product development and commercialization;
International laws governing bio-prospecting; Intellectuai Property Franretrork: TRIPS, WIPO,
CBD; ethics and benefit sharing.

Practicals 
.\

I ) Biodiversitv concept and types.
2) Biogeographic regions of India.
3) Biodiversity hotspots and their significance
4) Samoiing, isolation and estimation of microbial diversity (fungi/bacteria/actinobacteria)

in soil samples.
5) Identification of microbial taxa by cultural, biochemical and molecular methods.
5) isclation and identification of mierobial endophl,tes from plant species of pharmaceutical

irnpofiance
7) Calculation of species diversity indices by rareflactiorr cuw€S and species richness
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8) Molecular characterization of microbial taxa: Isolation of microbial DNA andquantifi cation by Spectophotometry.
9) Amplification of ribosomal RNA gene (165/235) from bacteria / tungi by pCR using

universal primers
l0) DNA sequencing and analysis; Identification of taxa, Genbank submission of sequences
Il)S-equence alignment and construction of phylogenetic tree usinj oniin" software-

CLUSTAL. W, MEGA, PHYLLIP.
l2) Microbial fermentation and extraction of secondary metabolites
l3)Screening of crude microbial/ plant extracts foi pharmaceutical or pharmacological

potentials.
l4) Bioactive guided fract'ionation of secondary metabolites by chrornatographic techniques
l5) Identification of bioactive compounds by c-c-tvts, NMR una IR spectloscopy.

Further Reading

l) Chao, A.2004. Species richness estimation. In: N. Balakrishnan,'C. B. Read, and B.Vidakovic, (.d..), Encyclopedia of Statistical Sciences. lit.* york: Wiley.
Magurran, A. E. 2004. Measuring Biological Diversity. Oxford: Blackwell publishin!.
Rosenzweig, M. 1995. Species Diversity in Space and Time. New york: Cambridge
University Press. 

"er2) Wilson, E. o., and F. M. Peter, eds. 1988. Biodiversity. Washington, D€: National
Academy Press.

.,i

3) Kate, K. and Laird, S.A. 1999. The commercial
resources and benefit-sharing. prepared for the
Botanical Garden.

use of biodiversity: Access to genetic
European Commission, Kew Royal

4) Krishnamurthy, K.V. 2008. An Advanced Text book on Biodiversity: principles and
Practice. Science Publishers, Ing., New Hampshire, USA.

5) Reddy, G.V. et al. 2016. Recovering Biodiversity in Indian Forests. Briefs in Ecology,

-. Springer Science +Business Media, Singapore.
6) Chhazllani, V.K. 2010. Biodivirsity and Conservation: Intemational

Perspectives, Manglam Publications.
7) M'P. Nayar and R.V- Varma (eds.) 2012. Biodiversity : Utilization Threats and Cultural

Linkages, Narendra. Publishing House, ISBN : 97gg3S042gg4g.
8) Kumar K. 2005. Biodiversity : Extinction and Conservation, Aavishkar pubtications,

ISBN: 8179101029.
9) Pullaiah, T and Reddy, K.J. 2013. Biodiversity in India. Astral publisfrers, Vol. 6., ISBN:

97881 89233846.
l0)Willey, J., Shenvood, L and wolvefton, C.2014. Prescott's Microbiology, gm edition.

McGrawHill education, ISBN: 97 80An402406.
I l) Gibson, J.P and Gibson, T.R. 2007. Flant Diveisity: the green rrends. lnfobase

publishing, ISBN:978 1438 10701 I
l2) lenry, R.J. 2007. Plant Diversity and Evolution: Genotypic and phenotypic Variation in

Higher Plants. ISBN:978-085 I 999043.
l3)lngrouille, M. and Eddie, W. 2006. Plants: Diversity and Evolution, Cambridge

University Press, UK.
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l4)Mutke, J. et al., 201l. Vascular Plant Diversity in a Changing World:

Global Centres and Biome-Specific Pattems. In: F.E. Zachos and J.C. Habel (eds.),

Biodiversity Hotspots, DOI 10.1007/978-3-642-2A992-5_5, # Springer-Verlag Berlin

Heidelberg 201

Soft Core-tr.3: Applied Mycology

Unit-l: Fungi and Their Allies; Preparation, Preservation and Use of Fungal Specimens in

Herbaria; Preservation and Distribution of Fungal Cultures; Electronic Information Resources;

Recommended protocols for Sampling Particular Gioups of Fungi; Direct Collecting; Isolation

Protocols for Macrofungi and Micro Fungi; Fungus related websites. Fungal germplasm and

databases.

Unit-2: Evolution and Fhylogeny of Fungi; Fungal Cenomics; Genome Sequencing, assembly

and Gene Prediction in Fungi; Meiotic Recombination in Fungi; Molecular genetics of Circadian

Rhythms in Neurospora crassal. Fungal Transposable Elements; Fungal Mitochondrial Genomes,

Plasmids and lntrons; Fungal Pathogenicity Genes; Genetic lmprovement of Baker's Yeast.

IInit-3: Anamorphic Fungi; Nematophagous Fungi: Aquatic Hyphomycetes; aero-aquatic Fungi;

Basidiornycetes yeasts; Bioremediation of coal waste through VAM fungi. Fungi as Symbionts

of Photobionts, Plants and Insects; Applications of Molecular Biology in Fungal Biotechnology;
Sex hormones in fungi; Fungal Senescence.

Unit-4: Profiling of Lignin degrading Fungi for the discovery of Novel Enzyrnes; Emergi:rg

issues in Mycology. Endophytic Fungi: Mutualism, Bioactive Metabolites and Bio-prospecting.

Marine Fungi and Novel Metabolites and Future prospects; Agqicultural Applications of
Mycorrihiza; Mushroom Cultivation in India- Ecology, Economic Importance and fungal

Practicals:

l) Preparation and presen'ation of funga! cultures/herbaria.

2) Study of Meiotic Recombination in Fungi (&'errospora *assc).
3) Study of difterent strains of Baker's yeast.

4) Study of Nernatophagous' Fungi/aero-aquatic Fungi ;

5) Study of Lichens.
6) Studying fungal senescence. '\
7) Study of Insect pathogenic fungi.
8) Studying the productlon of sex horraones in fungi.

9) Evaluation of lignin degrading fungi isolated frorn noods.'

l0) Isolation of endophytic fungi from plants and analysis of bioactive principle.

I l) Isolation of marine fungi.
12) Fungal metabolite production, extraction and ai'ralysis.

i3) Evaiuatron of VA mycorrhiza cn the growil and yield of French bean.

l4) Cultivation of paddy straw rnushroom and assessing the yield.

FurtBaer Reading
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l) Alexopoulos, C. J., Mims, C. W., and Blakwell, M. 200?. lntroductory

Mycology 4thedn., Wiley India Edition, New Delhi.
2) Arora, D. K. and Khachatourians (2003). Applied Mycology and Biotechnology (Fungal

Genomics).Elsevier, New York.

3) Carlile, M.J. Watkinson,S.C. and Gooday, G.W.200l.The Fungi,2ndedn. Academic

Press, USA

Deacon, J. W. 1997. Modern Mycotogy 3d Edition, Blackwetl Science publishers,

London.
Mehrotra, R.S. and Aneja, K.R. (2008). An intriduction to Mycology. New Age
intemational Publishers, New Delhi.
Mueller, C M; Bills, CF and Foster, M.S. 2004. Biodiversity of Fungi, Elsevier
Academic Press, New York.
Munshi, M. and Soporay, S. K. (2004). Biotechnology: Applications and Careers. Viva
Books Private Limited, New Delhi.
Rai, M. and Bridge, P.D. 2009. Applied Mycology, CABI International, UK.
Ray S. and Ray A.K. (2006). Biodiversity and Biotechnology. New Central book Agency
(P) Ltd. Kolkata.

4)

s)

6)

7)

8)
e)

l0) Sridhar, K.R. (2009). Fronntiers in
International, New Delhi.

Fungal ecology, Diversity and Metabolites. Ed. I. K. 
:i

ll)Vashishta, B.R. and Sinha, A.K. (2014). Botany for Degree

and Company Ltd. Ram Nagar, New Delhi.
Students-Fungi. S. Chand

Soft Core- 1.4: Plant- Microbe Interactions

Unit- 1: Introduction of ptant- microbe interaction; importance of microbes in plant world,
influence of microbes in Plant growth.and metabolism, categorization of mioobes based on their
activities (friends & foes), microbes in Agriculturb- interaction of microbes- rhizosphere and

phylloplane, Plant growth promoting fungi (PGPF), Plant growth promoting Rhizobacteria
(PGPR), phosphate solubilizing bacteria, si gni fi cance and appl ications.

Unit-2: Significance of plant diseases, types of plant diseases, basic procedures of plant disease

diagnosis, parasitism and pathogenecity, disease development in plants, disease cycle, infection
cycle and plant disease triangle. Major $oups of plant pathogens in fungi and bacteria; Effects
of microbes on plant physiology, photosynthesis, nutrient uptake, respiration, membrane

permeability, transcription and translation, plant growth and reproduction. .q

Unit-3: Ceneral concepts on plant immunity, Pathogen associated molecular patterns (PAMP)-
Triggered Immunity (PTI) and effector- triggered immunity (ETI), Outer member vesicles

(OMVs) and their involvement in Plant immunity. Genetics of plant disease, variability in
pathogens, stages of variation, types of plant resistance to pathogens, genetics of virulence in

pathogens and resistance in plants, mechanism of disease resistance- (pre- formed compounds
and induced compounds and phytoalexins); pathogenesis related (PR) proteins, pathogenicity
genes, resistance genes, in plants, signaltransduction and disease development.
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Unit 4: Bioiogy of plant- microbe interactions-Plant Pathogenesis, process of pathogen attack.
chemical weapons- enzymes, toxins, growth regulators in plant disease; Plant defense
rneclranisrns-pre-existing, and induced structural, role of elicitors, receptors, suppressors in
disease development, Hypersensitive reaction (HR), systemic acquired resistance (SAR),
Induced resistance (lR), various ler,'els of defense mechanisms- cellular, biochemical and

molecular mechanism, various biochernical and molecular pathways, programmed cell death
(PCD), gene- for gene interaction, genetic engineering and crop protection, engineering
resistance to viral, bacterial, fungal and insect diseases of crop plants, potential of plant derived
genes in the genetic manipulation of crops for insect resistance, gene silencing.

Practicals:

(l) Study on nectrotrophic and biotrophic pathogens
(2) Study of beneficial microbes- PGPF, PCPR, and AM fungi
(3) Study of plant- microbe interactions at cellular level
(4) Study of plant- microbe interaction at biochemical level
(5) Study of plant- microbe interaction at molecular level
(6) Study of Polyphenols in diseased and healthy plants
(7) Study on hypersensiti..,e response (HR) during plant- microbe interaction
(8) Studies on the defense related enzymes
(9) Studying systemic acquired resistance (SAR) in crop plants
( l0) Studying gene expression in diseased and healthy plants

Further R.eading

I) Mukherji, S. and A.K. Ghosh. 2005. Plant Physiology. li'Edn: Crintral Edn. New Centrat
Book Agency (P) Ltd. India.

2) Mehrotra, R.S. and A.'Agggrwal. 2003. Plant Pathology. 2ndEdn. Tata McCraw-Flill
Publishing Company Ltd. New Delhi, lndia.

3) Ignacimuthu, S.J. 1996. Applied Plant Biotechnology. Tata McCrarv-Hill Publishing
Company Ltd. New Delhi, India.
Smith, J.E. 1996. Biotechnology. 3'dEdn.Cambridge University Press, USA.
Khan, A.A. and S. Singh. 2008. Abiotic Stiess and Plant Responses. I.K lnternational
Fublishing House Pvt. Ltd. New Delhi, India.

Catehcuse, A.l\1.R.. Hilder, V.A. and D. Boulter. 1994. Plant Cenetic Manipulation lor
Crop Protection. 2ndErJn. CAB Internationa!, UK.
Murray, D.R. 1991. Advanced Methods in Plant Breeding andi.Biotechnology. CAB
International, UK.

8) Walker, i.!vi. and E.B. Gingold. 199j. Ivfolecular Biology and Biotecchno!ogy. l"Edn.
Royal Society of Ctrremistry, England

9) Leong, S.A., Allen, C. and E.\!.'. Triplett. 2002. Biology of the Plant N'licrobe

interaciions. Voi. 3. Intei"national Society for Molecular Plant lvlicrobe lnteractions,
TJSA.

l0i Freifelder, D. 2006. Molecular Biology. 2ndEdn.Narosa Publishing House, New Delhi,
India.

I I) t-ugtenlierg, B. 20i5" Frinciples of Plant-lvlicrobe lnteractions-Microbes for Sustainable

r\gricu lture. Sprin ger.

4)
5)

6)

7)
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l2)Martin, F. and S.Kamoun.20ll. Effectors in Plant-Microbe Interactions. John Wiley &
Sons Inc. UK.

13)Stacey, G. and N.T. Keen. 1996. Plant Microbe Interaction. Vol. l. Chapman & Hall,
New York.

Soft Core- 1.5: Molecular Plant Pathology

Unit-l: Modem Plant Pathology: Disease causing organisms. Crop disddse diagnosis. Crop

disease assessment. Assessment of disease progress. Forecasting models. Molecular biology of
Plant-Miuobe interaction: Response to plant pathogens. - Genetic basis of plant-pathogen

interaction. R-genes and R gene mediated disease resistance. Necrogenic plant pathogenic

bacteria with emphasis on hrp and avr genes and virulence factors. Pesticide resistance in

phyopathogens.

Unit-2: Genetics of Plant Diseases: Genes and Diseases, Mechanism of variability,
Physiological specialization among plant pathogens. Stages of variation in pathogens. Types of
plant resistance to pathogens. Genetics of virulence in pathogens and of resistance in host plants.

Molecular Basis of Defense Mechanism in Plants: Signal Transduction, Recognition of the

pathogen by the host, transmission of the alarm signal to the host defense providers. Molecular

basis of induced biochemical reaction, Local and systemic acquired resistance.

Unit-3: Cenetic engineering and crop protection: Engineered resistance to viral; bacterial,

fungal and insect diseases of crop plants. Genetically engineered plants for herbicide resistance.

Isolation of a plant R gene by transposon tagging. Engindering of insect resistant plants with
Bocillus thuringiensis crystal protein genes. Potential of plant derived genes in the genetic

manipulation of crops for insect resistance.,Crop Disease management: Breeding for disease

resistance-conventional breeding, biotechnological approach including genetic engineering.

Unit-4: Genetics of Agrobacterirlm:, Biology and genetic s of Agrobacterium tumefaciens. The
Ti-Plasmid. Vir genes and expressiort. The mechanism of T-DNA transfer and integration. Basic

features of vectors for plant transformation. Genetic engineering of virus resistance: Cross

Protection. Gene Silencing and disease control- Mechanism of gene silencing and control of viral
diseases. Promoting crop protection by genetic engineering and conventional plant breeding:

Problems and perspectives.

Practicals

1) Isolation of plant Pathogens.
2) Dbmonstration of Koch's postulates. '\
3) Extraction of pectolytic enzymes from a pathogen.

4) Assaying of polygalacturonase.
5) Testing hypersensitivity reaction on Nicotiana.
6) Estimation of lypoxygenqNe activity in diseased and healthy plants.

7) Estimation of polyphenols in diseased and healthy plants.

8) Induction of systemic acquired resistance in crop plants.

9) Genetic testing of disease resistance in plants.

1 0) Screening antagonism.
1l) Induction and extraction of pathogenesis related proteins.

,,iF"
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12) separation of PRPs by polyacrylamide gel electrophoresis.
tr3) Expression of foreign genes in plant celis through Agrobacterium tuuefaciens.
14) Production of tobacco transgenic plants and assay for the introduced transgene.
1 5) co-cu ltivati on of robacco and Agroba c tr i um ru mejbc i e ns.

Further Reading

l) Agrios G N -1994 -Plant Pathology 2nd Edn. Academic press Ny
2) Mehrotra R S -1983-Plant Pathology Tata Mc. Graw Hill Pub. Co. Ltd., New Dethi.
3) Gatehouse AMR; Hilder AA; and Boulter D (i992) Plant Genetic manipulation for

crop Protection. (Ed.)Biotechnology in Agricutrure No.7. CAB International, UK.
4') David R Murray ( l99l) Advanced methods in Plant Breeding in Biotechnology

.(Ed.) Biotechnology in Agriculrture No 4. cAB International, uK.
5) Biochemistry and Molecular Biology of Plants Ed. B.B.Buchanan, W.Cruissem and

R.L.Jones ASPP Press, USA (2000).
6) Plant Biotechnology -The Cenetic Manipulation of Plants, Adrian Slater, Niget

Scott and Mark Flower, Oxford University press, (2000).
7) Rangaswamy G and Mahadevan ( 2002) Diseases of Crop plants in India. prentice

Hall of India Private Limited New Delhi.
8) Vidhyasekaran P 2004. Encylopedia of Plant Pathology.Viva Books pvt.Ltd. New

Delhi.

Soft Core-1.6: Seed Fathology

Unit-l: Seed Pathology- Introduction. Historica! Development, Development of Seed Health
Testing, Significance. Reduction'in Grop Yields Loss in d'ue to seed-borne diseases. Seedborne
Pathogens (Fungi, Bacteria, Mycopiasrna!ike Organisms, fastidious Vascular Bacteria,
Spiroplasmas. Viruses, Viroids. Nematodes). Location of Seed-borne lnoculums, Histopathotogy
of Some Seed-borne Pathogens; Seed Infection, Mechanism of Seed lnfection, Seed Inlestation
or Contarnination; Factors Afibcting Seed Infection, Longevity of Seed-borne pathogens.

Unit-Z: Seed Transmissi'on and Inoculation, Factors Affecting Seed Transmission. Cultural
Practices, Epiderniolcgy and lnoculum thresholds ol SeeC-borne Pathogens; Classificarion of
Seed-bor:re , Role of Seed-bor:re inoculum irr Disease Development, E-conomic Loss Due ro
-seed-barne Paihcgens: Certification Program, Seed Prccessing'Proceduras Seed liealth Tests,
Non-Jiarasitic Seed Disorders, l)eterioration of Grains by Storage Fungi, Field and Storage
Fungi. invasicn by Storage Fungi, effects of see,l ciererioiation.

Unit-3: Detection of See,J-bor:Te Diseases; Exarnination of nry Seeds, Isolatlon of Fungi, Bright-
Fleld Microscoplc Examinatlon, Observatlon under UV Light, Measurement of Cairr,
Determination ofl FAV, Moldy Smelt. Collectlon cf Seeri Exudaies, Immunoassays, Ergostercl
Estimation, Scannins Electron N'{icroscopv. Avoiding Damage to Seeds During Flarvesting,,
P.rocessing, Threshing, Storage Conditions, RecJuciig Seerj Moisture to Safe Limits, Seed
Treatrneir t. R esisiance.
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Unit4: Mycotoxins- Fungi Known to Produce Mycotoxins, Factors Affecting Mycotoxin

Production, Effects of Mycotoxins, Control of Mycotoxins- Storage Conditions, Soning of
Grains, Cuitural Operations, Chemical Treatment, Biological Control, Detoxification, Regulatory

Measures, Use of Resistant Cultivars; Control of Seed-borne Pathogens, Selection of Seed

production Areas, Crop Management, Crop Rotation, Isolation Distances, Roguing, Biological

Control,.Chemical M-ethod, Mechanical Method, Physical Methods; Certification-Setting

Certifi cation Standards, Ptant Quarantine, National and International Regu lations.

Practicals:

l-5) Detection of seed-borne fungi and their identification.

6) Detection of Seed-borne bacteria.

6) Detection of seed-borne viruses.

7) Detection of seed-borne insects by egg-plug staining.

8) Detection seed-borne nematodes.

9 )Effect of deterioration of grains by Storage Fungi.

l0) Detection of seed-borne fungi by PCR.

I l) Estimation of ergosterol by UV-visible Spectrophotometer.

l2) Detection of mycotoxins by thin Layer chromatography.

Further Reading

l) Agarwal, V.K. and Sinclair, J.B. 1996. Principles of Seed Patholo$y, Second Edition, CRC

Press, Tayler and Francis, USA.
2) Neergaard,P.lgTT.Seed Pathology. Vol. I..Macmillan Press, Cornell University., USA.

3iegrios G N -1994 -Plant Pathology 2nd Edn. Academic Press NY ' '

+) VGtrrotra R S -1983-Plant Pathology Tata Mc. Graw Hill Pub. Co. Ltd., New Delhi.

5) Rangaswamy G and Mahadevan 112002) Diseases of Crop plants in India. Prentice Hall of
India Private Limited New Delhi.

, 6) Agarawal, p. K. 2005. Principles of Seed Technology.2nd edn. Oxford and IBH Publishing

Co. Pw. Ltd. New Delhi.
7) Basra, A. S. 2006. Handbook of Seed Science and Technology, The Haworth Press, USA

8) Copeland, L.A. 1995. Principles of Seed Science and Technology- Kluwer Academic

Publishers, The Netherlands.
9) Vanangamudi, K., Nataiajan, K., Saravanan, T., Natarajan, N., Umarani, R., Bharathi, A'
and Srimithi, P. 2006. Advances in Seed Science and Technology: Vol: lll: Forest Tree Seed

Technology and Management, Agrobios, New Delhi. 'i:

Soft Core- 1.7: Plant Cell and lissue Culture

Unit-l: Introduction to Plant tissue culture: Scope and Importance of plant tissue culture.

concept of totipotency, factors a{fecting totipotency, Media composition and types, aseptic

technique, sterilization of media and tissue, hormones and growth regulators, explants for

organogenesis, cell culture- isolation and culture of single cells, applications of cell culture,

't'
:i:
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production of haploid plants and techniques, anther and microspore culture applications of
haploids,

Unit -2: Micropropagation and Somaclonal variations: Techniques and factors affecting
micro-propagation, methods of micro-propagation-Multiplication by axillary buds and apical
shoots- rneristem and shoot tip culture, bud culture ,single node culture axillary bud culture,
direct and indirect organogenesis, somatic embryogenesis'direct and indirect, Photoautotrophic
miero-propagation , applications of micro-propagation , synthetic seeds and somaclonat
variations and their applications .

Unit-3:Frotoplast culture , regeneration and Somatlc hybridization- importanee of
protoplast culture, purification and isolation of protoplast, methods of protoplast culture and
regeneration of protoplast, protoplast viability testing, protoplast fusion, techniques- chemical
fusion, electro fusion ,selection of fused protoplasts, uses of protoplast culture, cybrids, genetic
modifi cation of protoplast.

Unit-4: Cell suspension culture and secondary metabolite production: Types- batch and
continuous cultures, range and source of secondary metabolites, strategies to optimize
production, elicitation-biotic and abiotic agents. , secondary metabotite production through
suspension culture, hairy root culture, Imrnobilization of plant cells, bioreactors for secondary
metabolite production: techniques, characteristics'and , factors affecting immobilization,
biotransformation, Important secondary metabolites produced in tissue culture.

Practicals

1) Preparation of plant tissue culture medium- MS medium, 85 medium, L2 medium, Woody
plant medium.
2) Organ cultures- shoot tip, lea(.noda!, anther, and embryo culture
3) Micro-propagation techniques in rhedicinal herbs and tree species.
4) Induction of callus in medicinai herbs and rrees spccies.
5) Esrablishment of cell suspension cultures for secondary metabolite production.
6) Encapsulation of somatic emhryos and Production of synthetic seeds.
7) Estimation of secondary metabolites by Colorimetry and TLC methods

Further Reading

i) M:M Yeoman Ed. Plant celi culture technology. i986. Biackwell S*entific Publications
Oxtord. [.or:don

2) S.S Bhojrvani (Ed.) 2012. Plant tissue culture Applications and limitations.2nd edition,
Eisevier, Amsterdam

3) Irrdra li.. Vasil and Trevor A. Thfope (Ed.) I99.i. Plant cell and tissue culture. I{luever,'
Academic publishers, London

4) Robert H. Smith 1994. Plant Tissue Culture-Techniques and experiments 3'd edition
5) .lc'hn H Dodds and l.orinW Roberts 3'o ecl. 1995. Experiments in Plant Tissue cuiture.J

Je-"lopp- Herrison
6) iV,K Razdan 2C03. An Introduction to plant Tissue Ci;iture .Scientil'ic Publishers lnc.

Enfield Q\rD,USA
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7) Timir Baran Jha and Biswajit Ghosh 2005. Plant Tissue culture: Basics and Applied
University press,

8) Michael A Dirr and Charles W Henserja. 2006 The reference manual of woody plant 
,

propagation from seed to Tissue culture 2nd Ed.

9) Harinder P.S , Makkar and P. Sidhuraju .2007. Plant secondary metabolites (Methods in

, Molecular biology)
- l0) Prathiba Chaturvedi, Pushpa Khanna and Abhay Choudhary 2012 .lnvitro production of

secondary metabolites of Medicinal plants -A biotechnological approach

I l) I. K. Vasil. 1984. Cell culture and somatic cell genetics of plants Vol.l Laboratory
procedures and their applications. Academic Press. INC Orlando, Florida

l2) i'.K Cupta,20l5. plant niotechnology 2'd ed. Rastogi Publications, Meerut

l3) S.S Purohit. Biotechnology: Fundamentals and Applications 3'o ed. 2004. Agrobios
(India)

Soft Core-l.8: Pirytochemistry and Herbal Drug Technology

Unit-l: History, scope and importance of medicinal plants. A brief account of Indigenous

medicinal sciences-Ayurveda, Siddha and Unani. Documentation of traditional knowledge.

WHO guidelines for assessment of quality of herbal medicines.Brief account of herbal

form ulations and preparations.

Unit-2:Extraction Techniques-Aqueous extraction, Solvent extraction, Su...rfiu. solvent

extraction,Soxhletapparatus,maceration,Infusion,Digestion,decoction,percolation,counter
current extraction, sonication, microwave assisted extraction, Super critical fluid extraction, i
Steamdistillation,Partitionalextraction,Sepboxes,Headspacetechniqueandselectionof
suitable extraction process.Phytochemicals screening methods: Primary and- secondary

metabolites-Alkatoids, Flavonoids, Steroids, Terpenoids, Tannins, Glyeosi'de, Monosaccharides

and Reducing sugar, Phenolic compounds; Resinous substances.

Unit-3: Screening Methods for Herbal Drugs:Bio-prospecting, Activityguided assays,

antibacterial, antifungal, antiviral, antiprotozoal, Antihelmintheic, antiallergic and anti-
inflammatory, antioxidant, anti-diabetic, anticancer, and antimitoticand antinematicidal activity
cytotoxicity, Bioacutograpgy, MIC IC50 and LD50 values. Isolation and characterization of
Bio active principles: Principles, Instrumentation, processes, and applications of
chromatography, TLC, HPLC, counter cunent extraction, Gas liquid chromatography, gas

chromatography, afhnity chromatography, column chromatography, UV and visible

spectrophotometer, Turbidometry, Spectroscopic analysis-lR, NMR, mass and X ray diffraction
and Differential scanning calorimeter. ii,

Unit-4: Standardization of herbal drugs: Importance of standardization and problems involved in

the standardization of herbs. Standardisation in single dmg 4nd compound formulations. WHO
Guidelines for quality standardised herbal formulations. Estimation of parameter limits used for
standardization. IPR issues.

Praeticals
1) Extraction methods: Cold extraction method, Soxhlet extraction and successive solvent

extraction,



r!-

20

2) Freparation of NA, NB, PDA and PDB, sterilization, pouring, inoculation and culturing
of bacteria and fungi

3) Antibacterial activity assay by well and disc diffusion methods
4) Antifungal activity assay by well and disc diffusion methods
5) Antifungal activity by poisoned food techoique

6) Determination of MIC (Minimal Inhibition Concentration) by Micro dilu.tion method
7) Antioxidant assay by DPPH and OMC methods

8) Antioxidant assay by FRAP and ABTS methods

9) Phytochemical screening of plant extracts: Detection of Alkaloids, Flavonoids, Steroids,
Terpenoids, Tannins,

l0) Phytochemical screening of plant extracts: Detection of Clycoside, Saponins,
Monosaccharides Reducing sugar, Phenolic compounds and Resins

I l) Isolation of active principte by TLC method

I 2) Bioautography technique

Further Reading

Harborne, J. B. 1984. Phytochemical Methods (2'ded.). Chapman and Hall, London
Kemp, W. 1993. Organic Spectroscopy (3'ded.) ELBS, Hong Kong
Mann J., Davidson, R. S. Hobbs J. B. Banthorpe. D. V. and Harborne J. B. 1994. Natural
Froducts. Longman S cientific and Technical Essex

4) Silverstein, R. M. Bassler, C.C. and Morrill, T. C. 1981. Spectroscopic ldentification of
Organic Compounds (4fted.). John Wiley, New York.

5) Trivedi, P.C.(2006). lv{edicinal Plants: Ethno-botanical Approach, Agrobios, India.
6) John R. Dean. (2010). Extraction'l'echniques in Analytical Sciences John Wiley and

Sons, Ltd. UK.
7) Schwalbe, R., Moore, L.S. and Goodwin, A. C. (2007). Antimicrobial susceptibility

testing protocols. CRC Press, Taylor and Francis Group, Boca Raton, London, New
York.
Central council for Ayurvedic forrnulations (1987). Phannacopeial stands for Ayurvedic
formulations.
Agan';a!, S. S. and Paridhavi, M. 2007. Herbal drug technology, University Press Pvt.
Ltd.

l0)Wiilorv J. H. 2011. Traditional Herbal medicine research *r\ho,jr, ldent!t'ication,
.{nal,v-sis, Bioassay and Pharmaceutical and Clinical Studies, A iohn Wiley and Sons,
Inc., pub!ications

ll)Mangathayaru, K. 2013. Pharmaccgircsy an Indian Perspective. Dorling Kinderstey
([ndia) Prt. Ltd

l2) R-asrogi R.. P. and Miahrotra, B. N. I g98. Compendium of India-n Medicinal Plants, Vol l-
5, Central drug researeh instiiute Lucknor.v and r.\ational Institute of Science
Communication New Delhi

l3)Chattergee, A, Pakrashi, S. C. 1997. The Treatise on lndia nredicinal plants, VOl l-
5National institute of science communication. New Deihi

r)
2)
3)

8)

e)
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l4)Rao, c. K. 2000. Material for the database of medicinal plants, Kamataka
for the science and technology for the department of forests, Environment
Government of Karnataka

l5) Bone K., Mills, S. 2013. Principles and practice of Phototherapy modern herbal medicine,
2nd Edi., Chrchill Living stone eksevier

l6) Raaman, N.2006. Phyochemicaltechniques. New India Publishing Agency, New Delhi
l7) Roy, A.2012. Herbal Drug lndustry. oxford book company, Jaipur, New Delhi
l8)Parmar, N. S. and Prakash S.2013. Screening methods in Pharmacology, Narosa, New

Delhi.

FIRST SEMESTER

Scheme of Examination (Theory)

2t

state council
and ecology

Max. Marks: 70

l0x0l=10

^'04x06=24

03x I 2=36

Max. Marks =70

l5 Marks

l0 Marks

2X5:10 Marks

5X3:15 Marks

l0 Marks

l0 Marks

Time03 Hours

Q.l: l0 questions of I mark each, l0 to be answered.

Q.2: 6 questions of 6 mark each, 4 to be answered.

Q.3: 3 questions of I2 mark each with intemat choice.

Scheme of Examination (Practical), ,

Time-03 Hours 
r.

Ql. Conduct thO experiment 'A', record data, analyse and draw inferences.

Q2. conduct the experiment 'B', analyse the data and draw inferences.

Q3. Comment on C & D.

Q4. Identify giving reasonS F, F, G, H & l.

Q5. Viva-voce examination.

Q6. Practical Records .\.

.il

*
Ij

SECOND SEMESTER

Dissertation and Viva-Voce Exam ination

The research guide (intemal examiner) and external examiner shall evaluate the dissertation for
300 marks- Dissertation will be evaluated for (C3) 140 marks. The candidate shall defend his
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