. UNIVERSITY OF MUMBAI
No.UG./ 247 of2006

CIRCULAR:-

Attention of the Director/Heads recognized Sc } :
concerned and Principals of the afliliated colleges in the Fugulty c_>f Sc1'cnce
is hereby invited to the Ordinances, Regulations and syllabi relating to the
Master of Science (M.Se. Parts T and 11) yide pamphlet No.175 and they are
hereby informed that the recommendation made by the Chair}?erson of. the
Board of Studies in Botany has been accepted by the Academic Council at
its meeting held on 7" June,2006 vide Item No.4.14 and s‘}:bsequently
approved by the Management Council at its meeting held on 16 June,20Q6
vide Item No.13 and that in accordance therewith the M.Sc. degree course in

ﬁa‘gal Sciences has been instituted by the University from the academtc
vear 2006-2007.

ience  Institutions

Further that in exercise of the powers conferred upon the Management
Council under Section 54(1)- and Section 55(1) of the Maharashtra
Universities Act 1994, it has made the Ordinances 5654 and 5655 and
Regulations 5544, 5545, 5546,5547,5548,5549 and 5550 including syllabus
relating to the M.Sc..degree course in Herbal Sciences is passed as per
Appendix and that the same has been brought into force with effect from the
academic year 2006-2007. '

MUMBAI-400 032 (B o cuilfost
12% July, 2006 \ for REGISTRAR
A.C./4.14/07.06.2006 ‘ A
M.C./13/16.06.2006 acte
To,

The Director/Heads recognized Science Institutions concerned and the
Principals of the affiliated colleges in Faculty of Science

No.UG/ 247 -A o[2006, MUMBAI400 032 - 12" July, 2006
. Copy forwarded with compliments for information to :-

1. The Dean, Faculty of Science
2. ' The Chairperson, Board of Studies in Botany

¢ -
A
PR S &V RN

for REGISTRAR
Copy to :- ~

The Director, Board of College and University Development, the Deputy Registrar (Eligibility and
gﬁf\"‘}fmﬂ"ci““"“)» the Dircetor of Studerats Welfase, the Personal Assistants to the Viee-Chancellor, the
infort ;Z;.‘on anccllor, the Registrar and the Assistant Registrar, Administrative sub-centor, Ratnagini for
g&gﬁﬁﬁ:’;?‘;":‘f Q‘lmm_n- Contryoller of Examinations (10 copics), the Finance and Accounts
Enrolmcr?t Elll)g\l';lht,y “’;‘ﬁ,s’cc?i’n (5 ceopics ), Publications Section (5 copics), the Deputy Registrar,
the Dcput;' Reoktins (1" dgfaﬁOTi“SCCb:mp (3 copics ), the Deputy Registrar, Statistical Unit (2 copics),
(2 copies ) thgclbl')irccr ccounts Sccuan),g.\lxdymagm (2 copics ), the Deputy Registrar, Affiliation Scction
Center (IDE Buildin ;’r g“;“‘:‘itc of Doistance Education,( 10 copics) the Dircctor University Computer
Registrar(PRO) meg A;‘sl ~lt Yanagan, (2 copics ) the Deputy Registrar { Speeial Cell), the Deputy
Reglstrar, Exocns stant Rexisxtrar, Academic Authorities Unit (2 copies Jand the Assistant
cutive Authoritics Unitit (2 copics ) - They are regucsted to treat this as action taken

report questec te Ircat this as action taken
ou_the concerned_resolution s adepted by fhe Academic Council referred fo in the above

‘,im;amu. separate Actlojon 1aken Report will be sent in this connection. the A g e
egistrar C Cnsttuent Colleges Unit (2.2 copics ), BUCT(1 copy), the Deputy Account, Unit V(1 cop” — ~

I”"‘hm‘.ﬂ‘-‘ Dircctor Cumtmmlize Coamng: niine Facilitv (1 copy ). the Reeeptionist (I copy), the Te
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Enclosure to Item No. 4.14

PNIALY

UNIVERSITY OF MUMBAI

,  ORDINANCES, REGULATIGNS,
SCHEME AND SYLLABUS
FOR
M.SC. DEGREE COURSE IN
HERBAL SCIENCES

(With effect from the academic year 2006-2007)

- =

C} Scanned with OKEN Scanner




.«"‘/— !

. ctives: = _ . ' . :
bjec e main objective of the 2 year M, s, programnic inn Herbal Sciences is to
e ! . ] ; -
1‘ velop trained human resources for the fast growing herbal industry in India

ac

and ‘.\bx'()iltl-

[ndia is one of the 12 mega biodiversity centers having over 45,000 plant species
which include 15,000 - 18,000 flowering plants, 23,000 fungi, 2,500 algaé, 1,600
ichens, 1,800 bryophytes and 30 million micro-organisms. About 1,500 different.

jants with medicinal uses are mentioned in ancient texts and around 800 plant
species have been used in traditional medicine.

Apart from potential source for biodynamic compounds useful to mod'ern
medicine, the traditional herbal medicine wisdom is now being recognized as
critically useful, in providing etfective primary health care to the poor world.
Acknowledging its potential, World Health Organization (WHQO) in 1977 urged
the Countries of the world to develop programs to utilize these traditional
herbal medicines. These herbal medicines of traditional origin find greater
acceptance with local popuiations and are continued to be used even today.

About 80% of the world population depends on traditional medicines for
primary health care. With increasing demand for herbal medicines, plant
materials are collected and processed by several manufacturers and are further
dispensed by different practitioners. Hence, there is a need for quality control at
each stage so that every manufacturer produces drugs of same efficacy and
quality. There is a dire need for standardization of herbal preparations which
form a part of traditional medicines. This will ensure same quality of
formulation being received by the end-user. This task requires trained work
force with enough knowledge of Herbal Technology. Anticipating a need for
such a professional course in the near future, we have decided to launch a 2
year M. Sc. programme in Herbal Sciences to be awarded by the University of
Mumbai. The Course is spcnsored by UGC under innovative programme

during Xt plan,

Introducing the Post Graduate Course in Herbal Science a career oriented
professicral course may cater to the needs of the students of the area and
provide opportunity and Career Avenues to the students of Biological Sciences.

The proximity of Kalyan city to industrial belts of ~Tumbai, Thane, Navi
Mumbai, Murbad etc., which have many small and medium sized Herbal based
industries can be tapped by our College for Institute-industry linkage for
pr_oviding ‘hands-on’ trairung to the students in varied Herbal Technology.
A‘Her cormpletion of the course the students will be provided assistance in job
Placement or even in entrepreneuriai ventures.
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UNIVERSITY O MUMBA!
ORDINANCES, REGUIATIONS AND SY1TABUS 1 OR
M. S¢ Degree Conrse in lerbal Sciences
5 (lac ully of Science)

(O)D-—lltl&_ M.Sc. Degree course in Herbal Sciences

(R)_,-Du:jmon Two Year Full Time Course
~

~
>
(R)_g_- 1ljot'11 study hours and credits:
M. Se. Part I:
M.Sc. Part It
Four theory papers, each of 90 contact hours

. Total contact hours = 360 = 24 Credits
Four practicals, each of 90 contact hours

Total contact hours = 360 = 12 Credits

M.Sc. Part I1:
Four theory papers each of 90 contact hours

. Total contact hours = 360 24 Credlts
Two practicals, each of 60 contact hours
' Total contact hours =180 = 06 Credits
Project work: Total contact hours =180 = 06 Credits
Total contact hours = 1080 = 72 Credits
CSS ( 15hrs of theory=1 credit & 30 hrs of practical= 1 credit )
(O)---Eligibility: Followmg candidates arc eligibie for admission

* B. Sc. in any Subject of Biological Sciences / Biochemistry/
Chemistry with any one Subject of Biological Sciences up to S. Y.
level from any recognized University with 50% marks.

*The admission will be granted on the basis of the marks obtained in
the entrance cxamination conducted by the College and as per the
guidelines of the University of Mumbai.

Y4
(R){—)I‘zitake Capacity : 25

(R)---Teacher’s Qualification:
Core faculty: Ph.D. in Botany Or M.Sc. in Botany with minimum of 3years
post graduate teaching experience after acquiring recognition as post
graduate teacher in Botan: (Experience includes both theory and
practicals)
Visiting faculty: Ph.D. in Botany/ Zoology/ Microbiology/ Bio- -Chemistry/
Pharmacognocy
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(R)---I_E.\'ummgmw

M.Sc. Part I:
Feur thcm‘;' papers cach of 75 marks and 3 hours duration
FFour practicals, cach of 50 marks and 6 hours duration.

M.Sc. Part II: _ ‘
Four theory papers each of 75 marks and 3 hours duration.
Two practicals, each of 50 marks and 6 hours duration.
Project work: A project of 100 marks

Dissertation based on, INDUSTRIAL / INHOUSE PROJECT to be
submitted at the time of final practical examination of M. Sc.(ID).
Students are expected to devote their full time attention to their project
work under the guidance of the Research Supervisor.

For the purpose of calculating workload, the time devoted by the
Rescarch Supervisor/s in guiding the research project/s shall be treated
equivalent to 8 periods of lectures per week. i.c. the total periods allotted
for conducting 2 practicals.

(R)-g-—%l(vlrd of Grade

f Marks out of 100 Grade

[

|‘ 80-100 A+ - Outstanding

| 70-79 A - Lxcellent
60-69 B+ -Very Good
55-59 B -Good
45-54 C  -Satisfactory
35-44 D -Passing
<35 F -Failure

Y50

‘R)---Fee structure (Per year):

1. Tuition Fee 15,000

2. Laboratory Fee 5,000

3. Project work 2,000

4. Uther Fees 3,000
Tolal 25,000
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M. Sc. in Herbal Science

SYLLABUS FOR THEORY
. M. Sc. Part I:

P TS Lectures
lr . )
]':l!](
30
Uit~ rical yackground, Present status and Scope of
‘ lS:j:')cinal Botany, Pharmacognocy, Aroma therapy, Cosmetology etc. with
fed! X
Mecial reference to literature.
e . -
pharmacopocia of India.
50
pnit - 11 o e ) -
pomic structure, Classification of plants — general outiine, major
Tahiomic groups, Taxonomic literature, Nomenclature,
{axo &
30
it - 1 ' '
L plant identification strategies

, I (iﬂO]niC -\’idenCCSZ Applica iO 0 informaﬁ(m ﬂ_"On-] inten'fl | ! 1 . .
: . ' te S
L | A 3|

Embryological _ _ o
: : : - ues, qualitative
') phys[CO-ChcmlCal characters: Ash content, extractive values, q

chemical analysis, quantitative chcmical analysis.

Paper 11 : Modern Plant Authentification Techniques
30
Unit-I . -~ %LC
Chromatography: Principles, instrumentation, processes, applications - ,
HPTLC, HPLC,GC

i
Unit-11

Electrophoresis-  Basic ~ protein chemistl'y,_
“uipment and process, standardizatic of technique

30
principles of separation,

Principles &listrumentation and

Speclroscopy: Introductory  principles; R TOP andt X-ray
. IS A\, ’, S12N

appflicaﬁo“ of UV and Visible, Turbidometry, IR, AA
Wraction,

.-
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-~ ynit-1I S5
Genomics and Proteomics : DNA finger printin

analytical techniques used
shape, diffusion

30
: . g, molecular markers, Different
. d ior pur:ﬁcation and determining molecular size,
and ksedl_mentanon, Gel fiitration, viscosity, light scattering
§111‘}11 t?'.gxglc scattering methods, capillary isoelectric focusing, electro spray,
tonizalion, mass spectrometry (CIEF-ES1-MS), 2-D - PAGE,
ELECTROSPRAY MS/MS (NANOSPRAY and LC/MS)/MS) MALDI-TOF-
MS, BIOCHIPS (DNA CHIPS, PROTEIN CHIPS AND SENSOR CHIPS)

Bioinformatics: Protein sequence analvsis, Protein structure analysis and

apphCE_ithHSa Mlcro_array analysis and organization of data, Human genome
analysis.

paper 111 : Cultivation practices.

Unit-1 30
Conventional (Reproductive and vegetative) and Biotechnological methods of
plant propagation (Micropropagation, somatic embryogenesis and somaclonal
variation. standardization-of cultivation protocols of selected medicinal plants.

) Unit-11 30
Polyhouse technology: Selection of site and type of polyhouse, construction,
additional facilities in polyhouses maintaining temperature and humidity;
Irrigation, soil management pest management.

Unit-I11 7 30
Alternative raethod of secondary metabolite production: Organ culture, Cell

culture. Biotransformations (miocrobial and plant cells)

Scale up : enhancement of product formation by elicitation, permeabilization
of plant cells for product release,

% Paperiv: Phytoconstituents

Unit-] 3Q
Study of Chemical nature of following phvioconstituents- A!kalmds,
Glycosides, Tannins and other phenolic compounds, volatile oils, turpines.

Unit-i; 50

Carbohydrate Metabolism, Lipid Metabolism, Turpins, Pherolics
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Enzymes:-  Classi fication, 30
Kinctics, L. B. Plot, Kim - [UB/EC Nomenclature, Michaelis-Menten

def
various types, 'llxostcuc ¢ o and e s
\ NZymes, Isoenzymes — clinical significance.

PRACTICALS

' . o WM. Sc. Pay
Prncﬁtﬂ-l Iz Plant Sciences- . o - al"t l

xomorphic fi i g e ]
a. E P catures of medicinal plants from following Families and their

Malvaceae Plantaginaceae Solanaceae
Apo;_vn aceae Papaveraceae Annonaceae
Lamiaceae Apiaceae Myrtaceae
| Anacardiaceae.  Sapindaceae Sterculiaceae
.. .Mimosaceae " Combretaceae

& b- Study of Fnltowmg plants and Spat test for their active constituents. SRR
, ""!)Mﬁd.lrind’ Fhants .

LR

 tDatura(Ttupanc: ﬂs(ka]oms& ﬂ"“mg’” aph;s (diterpene Tactose), ’ VR

..chwna Acwrciuninoids), Boerhanvia: (glycaside), . Ricimus - {(fatty RN
acids); & -7 erminalia \,beieuca (tanmins), *Atium - sativum. (sulphur =
compounds) Sy

(ii). Cosmetics &Amma therapy R » R SN g

(i etiveria. zizanoidis, - Rosa:: Sinensis, " Jasninun - spp Pogo <temon*
patchoh

.owi(1i1)..Food. additives

¢ vBixaorelonn, Betavulgaris, Cinamomum tamala; Zingiber officinalis, *
Allium sativum, Curcuma longa.
-,(1v) Nutracenticals: Spirulina, Chlorella, Sea weeds (Laminaria)

. i .
15

‘o oo Physico-chemical; studies: of . Adhathoda leaf w. r. t. ash content énd
). 1sexiactive vatue (Water, Methiyle alcohol, Acetone)

Practical IT: Modern Analytical techniques
a) Principles and applications of UV — Visible spectroscop2 and IR

Spectroscope.
, A ) ; PPN AP
b) Sepaiatian of P! iytochemicals using different methods of Chromatogra;:y

(Paper, TL.C, HPTLC, GC, Column)
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[xtraction and S¢paration of l’r‘mci A . :

1sing PAGE 0 from the given raw material / products
) Extraction ‘und separation of Nycle
o) pCR techniques (RAPD)

- Use of internet and WWW . Tools used in Rt
rechnology = NCBI data mode]. edin Bioinformatics related to Herbal

c)

1€ acid by Gel eiectrophoresis.

],,-qctiC“l [11: Cultivation [)l':léticcs.
fothods of Propagation
AN of pH, T
2) Dt.t,ctiﬁc %f ZjO:;]PCraturc, PGR and substratum on seed germination.
p) Breaxing ot ¢ol ancy. by chemical and physical methods
o) Study of viability of different seeds. '
d) Stud-)’. of .the growth pattern in stem cuttings. eff; . .
e) Sterilization of glass wares and explants gs, effect of PGR in stem cutting.
f) Plant tissue culture: - Callus culture, Organ culture, Meristem culture, Cell

suspension culture, .Pl'otoplast culture, Somatic embryogenesis and
synthetic seed production.

ant cell culture

Enhancement o phytochemicals in culture system using physical and
chemical agents. ‘

b) Standardisation of micropropagation methods for selected medicinal plants.

Bj. Pl
a)

CJ. Polyhouse technology
a) Types of polyheuses and uses.
b) Determination of quantity of water nesded for pot cultivation in polyhouse.
¢) Control of temperature and humidity in polyhouses.
d) Pest management in polyhouse cultivation.

¢) Preparation of report w. r. t. (a) to (d).
Practical IV : Phytoconstituents.

Estimation of Alkaloids.
Estimation of Reducing sugais.
Estimation of Fatty acids.

Determination of Saponification value.
Estimation of Proteins by (a) Biuret Method (b) Folin-Lowry Method.

Assay and determination of Km value of the following enzymes from the

crude enzyme extract.
2. Amylase from germinating secds.
b. Cellulase from fungi.
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M. Sc. Part U (Theory)

or V: Microbiology, Immunclogy, Human Body
pap :
30
TR | .
Unt guudy of the following forms with reference to their structure and
athogenesis:

Mycobacterium, E. coli, Retrovirus, Herpis, Candida, Tricophyton,
Eatamoeba, Ascaris, Guinea worm, Tane worm. Scabies.
(it -1 : 7% ows : | 30—
Human systeem: General vicera and broad outline of the following

SySteris Digestive, Circulatory, Respiratory, Excretory and Reproductive.
Histology of skin.

Endocrinology:  Organization of mammalian endocrine system,
biosynthesis, storage, release, transport, physiological functions and
degradation of the hormones of pituitary, hypothalamus, thyroid, adrenal

gland, gonads, Pancreas, Gl track, mode of hormone action, role of
secondary messenger.

Unit -1 30

Immunology:

(i) Introduction- Phylogeny of Immune system, Innate and
acquired immunity, Clonal nature of immune responses.

(ii) Organization and structure of lymphoid organs.

(iii) Antibody structure and functions. Antigen antibody interaction

(iv) Regulation of immune response. Antigen processing and presentation,
generation of humeral and cell mediated immune responses. Activation
of B and T lymphocytes. Cytokines and their role in immune regulation.
T cell regulation. MHC restriction. Immunological tolerance

(v) Hypersensitivity. Autoimmunity. Immunity to infectous agents
(intracellular  parasites, helminthes - and viruses. AIDS and
imimunodeficiencies.

Paper VI: Herbal Sciences — Commercial aspect

Unit - I: 30
Collzection, stabilizatien, Drying and Preservation of crude drugs. Detection

cf adultrants w. r. t. anatomical features. .
Guality assurance; Herbal Technology: Success stories wiih reference to
cultivation pructices, harvesting, packing and forwarding.
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~1II: 30
tEntrepreneurship development: Definition; Characteristics and qualities of
entrepreneur, concept of entrepreneurship, sources of finance, technical
assistance. o
Marketing qnd a.dvertiSing. legal formalities and provisions, export and
import policies with reference to herbal drugs

Uni

unit = 1L _ _ 30
IPR, Patenting and Registration of New Drugs: WTO and its implications (

for drugs), pat.en‘ts act with emphasis on Indian Patents Act, US and European
patent regulations, requirements for filing patent, Patent protection and patent
servicing, Issues in registering herbal drugs

paper VIL: Herbal formulations

Unit - I: o 30
Classical systems of medicine I: Ayurveda- Principles and practice, types of

drug formulation, methods of manufacture- raw material to finished product.

Unit — 1L 30
Classical systems of medicine II: Siddha and Unani- Principles and practice,
types of drug formulation, methods of manufacture- raw material to finished

product.

Unit — III: 30
Modern system of medicine: Principles and practice, evolution of new drug

molecule, drug formulations, efficacy testing.
Other uses: Medicated oils and powders, toiletries.

Paper VIII : Plant Biotechnology and Environmental Science

Unit - I: 30
Bioremediation and Phytoremediation : Detoxification of xenobiotics,

chemical modification, compartmentation, superaccumulators.
Safety regulations in handling of genetically engineered organisms.

Unit - 11 30
The quest for commercia! nioduction from plant cell scaling up of celli
cultures, impoitant factors for bioreactor design, Pneumatically agitated
bioreactors, comparison of biorcactors, operating mode, batch, fed batch,
semiconiinuous, two stage operation, continuous culiivation, cxample :
Shikonin production by Lithospermum erythrorhzon, cell cultures.
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o
I: | ©
d Unit"H' " . :
commercial production of herbal
solvents ol different polarity,

30
tinctures. Herbal extracts by using

M. Se. Part 17 (Practicals)

ctical V: Microbiolo

pra gy, hnmunology, Human Body

a) Simple and differential sta
tast staining.

b) Growth curve of E. coli.

¢) Production ofA-slcoh'ol.

d) Isolation of aerial microflora (Bacteria and Fungi).

¢) Maintenance of Fungal cultures.

f) MIC of sugar.

g) MIC ofNan.

h) Immobilization of Yeast and study of invertase activity.

i) Preparaiion of Antigen. Slide and Tube agglutination usin g antigen and
antibody.

j) ELISA tests.

k) Study of the Hiswological organization of various human organs with help
of permanent slides/chart,

1) Detection of liver disorders by means of SGOT, SGPT, bilirubin.

Ining, Gram’s staining, Endospore staining, Acid

Practical VI: Herbal Technology Commercial Aspects.

a) Preparation of project plan for establishing herbal industry with reference
to finance, technical assistance, marketing strategy etc.

b) Preparation of an advertisement for herbal products (any five)

Collection of advertisements printed in print media (any five) and preview
of the same.

¢) Preparation of report for Field visit to the Herbal Industry (three) w.r.1.
manufactureing, packaging and forwarding of products.

d) Microbiology of Products: (1) Identification and monitoring of microbial
contamination in the herbal products — visual and Microbiological methods.
(it) Study of different stoiage methods suitable for the herbal producis

¢) Filling of application forms for patent registration as per the Indian patent
act, US and European patent regulation.
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[ HORTICULTURE
Sr.NO| Title Author Publisher | Year |Edition] Acc.No
| 1 _4_m5 oo k of Horticuture Manibhushan.Rao__|Mamllian 1995 14853 J/IC
™ lalciopathy Field Observations & Methodology Narwal Shamsher S |Scientific 1996 34221
3 |AHan oor of Pracitical Horticulture Banerjee Utpal Mangal Deep | 2002 48582
| & [Hon _nc.__.:_,m of Science Janick Jales Surjeet 1982 311€E53
i 5 |Prnu ....m_ of Horticulture Damadams.C.R Heinemann | 1984 19574 |
I & I|Funuamentals of Horticulture Edmond,J.B TMH 1985 19485
[~ 7 G-ecnhouse Mang.For Horticulture Crops Prasad.S Agrobios 2001 43348
| & |Con plete Home Gardening Dey.S.C Agrobios 2001 44449
o |alieiopathy in Crop Production Narwal Shamsher S |Scientific 1994 34223
T10 ingdian Vegetable Plantation Gellan,W Akash Deep | 1989 12246 JIC
IMMUNOLOGY
Sr.NO Title Author Publisher | Year |Edition| Acc.No
| 1 [|Essentizl Immunology Roitt,Ivan Oxford 1994| 8th 32692
| 2 |Clnical Immunology Bradley Jhon Oxford 1997 35858
[ 3 |Immunology Introductory Shetty N New Age 2000 42702
| 4 |Immunology Joshi,K.R Agro 1972 29045
[ 5 |liimunology Chakravarty TMH 1996 33740
| & nology Lydlyand,P.M Viva 2003 48573
7 ogy Diamand's E.P Academic 1986 34935
g noloay Yadav,P.R Diccovery 2004 49865
g |Immunclogy Essenual ,Fancamentals Pathak,S.P
| 10 |Essental Im munology Roitt,Ivan Mosby 2004 | 6th 49041
11 limmunology Kuby,Janis W.H.Freeman| 1997 | 3rd 37351
12 |immunology Tizzard
) Human Physiology
[Sr.NO! Title Author Publisher [ Year|Edition|Acc.No
[ 1 THuman Concepts o’ Anztomy & Physiology Van De Graaff wm.c.Brown | 1995| 4th 43043
/ 2 |Human Physiology :;. IZechanisms of Body funiVander Aurthur wcb,micgraw-{ 1898 7th
2 \Principal of Anztomy & Physiology {Tortora.G.S John Wiley 2000| Sth
/ 4 \Atent book of :c: cal Physiclogy |Guyton & Hall Prism Book 1996| 9th 34459
5 \Human physiclogy | |Chattern Central book | 1972 8th 15142
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'~ INDUSTRIAL MICROBIOLOGY _
{Sr.NO| Title Author Publisher | Year |Edition|Acc.No
71 [Wanual of Industnial Mirobiology & Biolechnolog|Denain Arnoland ASM Press 1999| 2nd [49402
2 lIndustnal Microbioloay Patel A.H
3 |lnoustnal Microbiology Cassida
| & [Food Microbiology Jay James
| 5 |[Food Microbiology Frizier
| & [Ingustnal Microbiology Presscott & Dunn__ |CBS 1999 42281
| 7 |Industrial Microbiology StandBury &
{
| _ ZO_an“:LPE BIOLOGY
'Sr.NO, Title Author Publisher | Yecar [EditionjAcc.No
[ 1 |Instant Notes Molecular Biology Turmer P C Viva | 2002] ___ [48220
| 2 [Mc'ecular cell Biology Lodisk W H Freman | 2C04 48273
| 3 IEssential of Molecular Biology Freifdler Narosa 1998 48279
| 4 |Acvanced Molecular Biclogy Tryman Viva 2003 48575
[ |
fr
| PLANT ANATOMY '
Sr.NO| Title Author Publisher | Ycar [Edition|Acc.No
|1 |Piant Anatomy:Cell and Tissues part-1 Cutter.E.G Edward Arnold 2531 P/F
| 2 |Plant Anatomy:Experiment & Interpretion Part-2|Cutter.E.G Edward Arnold 2532 P/F
[ 3 [Plant Anatomy:Experiment & Interpret'on Part-2|Cutter.E.G Edward Arnold 14420
| 4 |Plant Anatomy:Cell and Tissues part-1 Cutter.:.G Edward Arnold 144" ;|
~ | 5 |Applied Piant Anatomy Cutter.E2.G ELBS 10787 |
Fy | & TApplied Plant Anatomy Cutter.E.G ELBS 17603
7 |Anznotomy and Activities of Plants A guide to tHCiegg.C.G John Mur-y 15123
£ |An .ntroduction to Plant Anatomy Eames.AJ TMH T ond | 6252
‘ S |An 'ntroduction to Plant Anatomy Eames.A.J TMH 23rd 34855
10 _|An Introdust'on to Flant Anatomy Eames.A.J TMH 2nd 2557 FIF
11 |An Introduct.on to Plant Anatomy Eames.A.J TMH 2nd 2030 P/F
12 |An introduction to Plant Anatomy Eames.A.J TMH 2nd 1865 JIC
| 13 [Plant r:m?ﬁ\ Chandurkar.P.J IBM 4th 7191
|14 |Plant Anatomy |Chandurkar.P.J IBM 4th 10154
| 15 Pizrt Anatomy |Fahn.A Pergamon Press 3rd 19488
R ‘:.A \,.P& Plant Anatormy |Foster.A.S |East-West 31531
\ A7 \rrectical Plant Anatorny ’ sau Katherine |Wiley Eastern 4th 17340
\_ A% \erecucasl Plant Anslormy Esau Kalherne {Wiley Easlern 1st 4491
/.'... uian.J e lant Comrnunity /. \amson,H C |East-West 2832 P° |
(26 e Tayal M.S l’Zw..wE.: ath n_ﬁkm*
-~ 2A e {layal M S astogn | ath 31138
Y -,

- - —
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22 |Flant Analomy Tayal M'S Raslogi ath 2457 JIC |
23 {lant Anatomy . F_i:k..whz_lw,.-...-,l:l!.. Raotogh | ath J222 G
, PATHOLOGY
|Sr.NO| Titlo Author Publisher | Year [Edition| Acc.No
11Text book of Pathology Mohan Harsh Jaypee 1998| 3rd 16262 JIC
T 2 ant Prathink "Wy - Cioonrye L Agpine e n.,hu:._. _....mm:.‘ . aul 2Anen
“. JiRecent Advanceds in Plant Pathology Akthar Hussain IPrinthoust 1983 Isl 17716
| 4 |Plant Pathology and Plant Pathogens Dickenson C.H Blackwell | 1982|2nd 51414°C
| < Eiological Control of hiicrobiol Plant Pathogens Campt ell.R Cambridge 1988|1st 24 35
| |
“ |
| Plant Biotechnology
ISr.NO Title Author Publisher | Year [Edition| Acc.No
| 1 |P.ant Biotechnology M.Sudhir Dom’nant 2004 |1st 50370
| 2 |Plant Biotecnnology & Molecular Markers Srivastava.P.S Anamaya 2004(1st 48576
{ 3|Appled Plant Bictechnology Iganasi Muthu TMH 1996 1st 34039
| 4|8.otechnology in Plant Science N.C.Kumar Himalaya 1999{1st 38883
| &|Cynaobacterial Algal Metabolosm and Environn|Fatima Tasneem Narosa 1999|1st 38604
™ olLaborotary Manual of Plant Biotechnology S.S. Purohit Agro Botinica | 1998} 1st 35803
_ 7 |Agncultural Biotechnology S.S. Purohit Agro Botinica | 1999|1st 41858
H 8|Aqncultural Bictechnology Biswas.P.K Dominant 2005|1st 51034
_ o|Seeds Bioregulants nad Applied Plant Biotechn Bora.K,.K Pointer. 2002|1st 45708
™ 10|Impact of Plant Biotechnology on Horticulture Prasad Surendra  |Agro Botinica | 1996|1st 35904
11|Eiotechnology and Piant Pathology: Current TrejArora.D.K Printwell 2000]|1st 42877
ETHNOBOTANY 1
ISr.NO] Title Author Publisher | Year |Edition] Acc.No
[ 1|Ethno Botany Trivedi Aavishkar | 2002 45707
[ 2[The Ethnobotany of Eastern Ghats in Andhra P]Rao, N R Botanical, Indigd 1996
[ 3[Ethono Botany T-ivedi avishkar / Jaip{ 2002 47707
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| Molccular Biology
'sr.hol Title Author Publisher [ Year [Edition| Acc.No
| \_JM_.:..&“:.,&_ Molecular Biology Vol- 2 Brown T A Dxford / Londor 2001 43737
_ 7\ Cell & WMolecular Biology Rastogi S C wAge / New D4 2003 47845
\ % Eccentials of Molecular Biology Freifelder D Jones / Boston 1985 24386
| 4\Cell & Wolecular Biology Vol - 1 Dupraw E J Academic / Ng 1968 10157
\ £ Ecvential Molecular Biology Vol- 1 |Brown xford / Londog 1991 28030
\ Elinctant Hotes Molecular Biology [Turner P C Viva 2002 48220

Scanned with OKEN Scanner

G



TRl Lodisk | W H Freman
1 ,4..71 ecular ANM: Bioloay ‘\'mmﬁﬁl_%uﬂ\ll\l\l Narosa 1998
s Essental of Molecular Biology = Viva | 2003 48575 |
[~ —cAgvanced Molecular Biology wyman
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rWlL:Iw.ahn_mJ., Phys:ioloay Pandey, S N ikas / New OOo_ “MMM wmmom
- |Expenments in Plant Physiology Bajrachrya _..dmmﬂm\ vazcmw L T S
[~ 3|A Text book of Plant Physiology L xmn::mﬁ PL - :Mmmmw:mm_:m 506 e i
¢ = Plant Physiology Devlin, .nocn; oo Dd 1975 10762
,.llluln.,m_.: Pnvsioloay Hess Dieter .qom.m ew 1e5
_ = Plant Phvsioloay Datta, Subhash C ,___mi.ZmE Delll 1994 =
[ w;;\”.:g. n?.@o_om,‘ Vol lll Steward, F C L demic / New Y| 1983
I L o 1996 34854
£ Plant Physiology Mukherjee S : =24
v &|Plat Physiology Salisbury, F B CBS /Delhi_| 1986 31
[T 10 Introductory Plant Physio ogy Noggle, G Ray ice-Hall / New| 1994 33078
17 12n Intoduction to Plant Physiology Curtis, OHS'F McGraw - Hill { 1950 31509
12|Plant Phvsiology Bidwell, RG S aw - Hill / New| 1974 12559
" 12|Plant Physiology Kumar,J.S Agrobips 2001 46101
[ 14|Plart Physiology Purohit,S.S Student 2003 48188
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| _ PHARMACOLOGY
[Sr.NO| Title Author Publisher [ Year [Edition| Acc.No
| 1|Modern Pharmacology CraigCR le Brown / Bos] 1982 16441
[ 2IGeneral Pri, Pharmacology Misbahuddin Allied / Calcuttd 1998 37821 |
| 3[Pharmacolog) Jacob L S idical Services| 1992 44444
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! 110ynz mics of Enterprenurial Development and MVasant Desai Himalaya 2001 [4th 43426
_ ywards Enterpreneurship Kurup.M.R Kelkar 1990 1st 32304
| terprencurship and Small Induslries Boporikar Neeta Himalaya 2002|1st 47264
_, rprencurship and Small Business Sharma.K.K Mangaldeep | 2001|1st 43911
| _ Instumentation
Aw:.m. e ¢ — : Author _ Publisher | Year |Edition] Acc.No
rll.:c(.u:c.\_ sinentation and Measuremenis |Leslie Cromwell PHI 2003|2nd 47862
LENLOIS L.OoonL.z_ Oxford 2004 |2nd mt 50251
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1|Dnanvantri Harish Johari Rupa 1998(1st 38252
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ﬂl 1|Helimentic Diseases Shukia.A.N Anmol 2002|1st 49864
JWzrobial Skin Disease: Its Epidemiology Noble W,C Edward Arnold 1983|1st 14073
[ 3lrarmonal Disease Shukla.A.N Anmol 2002]1st 49525
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