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ABSTRACT

The Arunchunaikatha Ayyanar temple in the north of Ammanpuram of
Tuticorin district is located in the reserve forest of Kudiraimoli theri. The temple is
located in the midst of the red sand dunes with an oasis of natural pool. While the
adjacent theri, with red sand dunes shows dry, thorny scrub jungle vegetation the jungle
around the temple shows typical hydrophytic vegetation. A total of 122 species
belonging to 55 families were recorded from the study area. The natural pool provides a
natural saviour for the hydrophytic vegetation covering Pandanus jungle, gigantic
Terminalia arjuna, Syzygium cuminii, Barringtonia acutangula, Madhuca latifolia ctc.
Hydrophytes like Nelumbo nucifera, Nymphaea stellata, Nymphaea pubescens marshy
plants of Monochoria vaginalis, Polygonum glabaratum, sedges.

Key words: Arunchunaikatha Ayyanar Temple,Wetland plants, Sunai,
Kudiraimolitheri
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INTRODUCTION "

Electrical conductivity of polysniline (PANI) can be improved by doping. with
functionalized protonic acids such as para-toluene sulfonic acid (TSA), nmplmdl-h acid
(CSA), dodecylbenzenssulfonic acid (DBSA), etc. [1]. Moreover, introduction of a sulfonie

acid into PANI reorganizes its electronic structure to form 8 polaronic metal that induces and
improves the conductivity of the resultant PANI material. In the present study, therefore, e
we adopted a strategy to synthesize PANT in the presence of TSA.
EXPERIMENTAL _ .
PANI was synthesized by chemical oxidative polymerization using ammonium ﬂ
persulfate (APS) oxidant. In a typical procedure, 0.2 M (100 ml) distlled wiline in aqueons |
H:504 was polymerized using 0.2 M (100 ml) APS with constant magnetic stirring. A groen
colored. palymer mass obtsined was filtered and washed with double distilled water.

Thlpolymnnnplomd.riodinlirmlllzo‘CMlbvnlnh,wudilhh g

and used. PANI-TSA ([TSA] = 2 mM) ite material was ized
adopting the same procedure s described above.
RESULTS AND DISCUSSION
Table 1. DC cond nd
DC conductivity ,.,."' .:M AN
Table 1 lists the room temperature DC

conductivity values of the fieshly prepared | 0T Ample
| e

PANI materials measured by collinear PANI

four-probe method. Inclusion of TsA | PANLTSA s.u
m«mmuivnyofmmmmi:nﬁmhmm

FTIR spectral studies

vibrations of PANI (spectrum a, Fig. 1) oceur at 1568, 1467, 1295,
respectively [2]. The intensities of quinoid and benzenoid Il’l
- @ Publication Division, M3, Univerars .

on the blue-shift of C-H in-plane bending
deformation band (1112-1131 cm™') in the
«composite material. Hence, it is inferred
that the chain stretching and x-electron

inflenced by the dopant The -
incorporation of TSA into PANI is o)
wimesed by the sppearance of hentense Lfe T LG T e aia
characteristic peak of free TSA occurring  (b) PANI-TSA and and (b) PANI-TSA.
#1724 om (spectrum ¢, Fig. 1) s (O TP TSA
Mmﬁlwﬂpﬂulﬂzm".mﬁmw’mﬂfoﬂmiﬁiwhﬁm
chemical nature of the PANI-TSA composite material relative to PANIL
SEM studies

Figure 2 (a and b) shows the SEM images of PANI and its composite material.
The morphology of PANI (image a, Fig. 2) consists of aggregates of almost spherical
submicron size primary particles. PANI-TSA (image b, Fig. 2) has extensively-agglomerated,
irregularly-shaped and fractured flakes. The difference in morphology arises due to the
introduction of TSA which serves both as a dopant and as a structure-directing agent.
CONCLUSION

Conclusively, the incorporation of TSA into PANI makes it a chemically distinctive
material through functioning as a dopant, a structure-directing agent and a soft-template,
goveming the conductivity and morphology of PANI material
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M.SC. PHYSICS *| YEAR

DKP11 : CLASSICAL AND STATISTICAL MECHANICS
SYLLABUS

Unit 1: Lagrangian and Hamiltonian formulations

+DPLOWRQTV 'SIWLYPWSICRD RI /DJUDQJHYV HTXDWLRQV IUR
Principle of Least Action and its applications, Canonical Transformation : The Hamiltonian
Formalism, Canonical formalism, Hamiltonian equations of motion, Cyclic cuabes,

Rauthian procedure and equations, Derivation of Generating functions, examples, properties,

Derivation of Hamiltonian equations from variational principle.

Unit 2: Poisson bracket and theory of small oscillations

Poisson bracket, Special casd#sPoisson bracket , Poisson theorem, Poisson bracket and
canonical transformation, Jacobi identity and its derivation, Lagrange bracket and its
properties, the relationship between Poisson and Lagrange brackets and its derivation, the
angular momenta an@ RLVVRQ EUDFNHW /LRXYLOOHYIV WKHRUHP D¢
small oscillations:

Formulation of the problem, Eigenvalue equation and the principle axis transformation,
frequencies of free vibration and normal coordinates, free vibrations okar ltriatomic

molecule

Unit 3: Two - body central force problem and H- J theory

Two body central force problem: Reduction to the equivalent one body problem, the equation

of motion and first integrals, classification of orbits, the virial theorem, tfferential
HTXDWLRQ IRU WKH RUELW LQWHJUDO SRZHU ODZ LQ WLI
central force field,;

H-J Theory: HJ equation and their solutions, use & lthethod for the solution of harmonic
RVFLOODWRU SUREOHM |XIFIVOWVRRQ VD BUQWRISIY FKDUDFW
WKHLU SURSHUWLHV $FWLRQ DQJOH YDULDEOH IRU FRP

problem in action angle variables

Unit 4: Classical Statistical Mechanics

Foundation of Statistical Mechanics: The macroscopic and microscopic states, postulate of

Manonmaniam Sundaranar University, Directorate istdahce & Continuing Education, Tirunelveli.
1
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equal a priori probability, Contact between statistics and thermodynamics; Ensemble theory:
Concept of ensemble, phase space, Density function, Ensemble averag@ X YULOOH TV
theorem, Stationary ensemble; The microcanonical ensemble, Application to the classical
ideal gas; The canonical and grand canonical ensembles, Canonical and grand canonical
partition functions, Calculation of statistical quantities; Thermodyoami a system of nen
interacting classical harmonic oscillators using canonical ensemble, and of classical ideal gas
using grand canonical ensemble, Energy and density fluctuations; Entropy of mixing and the
*LEEYV SD U D Geé&rpdesenuatbX U

Unit 5: Quantum Statistical Mechanics

Quantummechanical ensemble theory: Density matrix, Equation of motion for density
matrix, Quantum mechanical ensemble average; Statistics of indistinguishable particles,
Two types of quantum statisticGermiDirac andBoseEinstein statistics, Ferndirac and
BoseEinstein distribution functions using microcanonical and grand canonical ensembles
(ideal gas only), Statistics of occupation numbers; Ideal Bose gas: Internal energy, Equation
state, Bosdtinstein Condensath and its critical conditions; Bod&nstein condensation in
ultrarcold atomic gases: its detection and thermodynamic properties: Ideal Fermi gas:

Internal energy, Equation of state, Completely degenerate Fermi gas.
Books for Study and Reference

1.Cassical Mechanics Bed.,2002) by H. Goldstein, C.Poole and J. Safko, Pearson Edition
2. Classical Mechanics]. C. UpadhyayaSecond Editior2005Himalaya Publishing House
3.Classical MechanicsG. Aruldhas2008PHI Learning Pvt.Ltd.

4.Classical MechanieA Text BookSuresh Chandrllarosa Publications

5.Statistical Mechanics by R. K. Pathird‘(@dition)

6.Statistical Mechanics by R.K. Pathira and P.D. Beafe(ition)

7.Statistical Mechanics by Kuang

8.Statistical Mechanics by L.D.Landau and |.M.Lifshitz

Manonmaniam Sundaranar University, Directorate istdahce & Continuing Education, Tirunelveli.
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_3 o . ' 5/2 5 X 2
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S To the first approximation we get,

C_3 a2 5 &G 2 .
—SJ\(.O,%A d+8@Y,(—Ah a.(17)

R R A 5 2@ 2 .
—SJY(.O,%A d+8%Ah a.(18)

5
3 1y 1 6 2 5 & 2
= I%0; dFy @5Ah d+g @5AN
—3 N0 dFE @EAnd+ S @2 Ah
(> 24 ,(0) 8 Y(0)
=23y0;dF2 ‘Gs/iﬁé—“Azh
T 5o 24 (0) 8 ¥(0)
- A 5 86 2 2 v -
_EJ\(.o,a+E@§;T;Ah &.19;
S The corresponding pressure is
-2
L_38
_ 2 3Y0; 5 e 2
s s 43 @(:O;Ah (20)

S Equations (19) and (20) give the approximate energy and pressure of a strongly

degenerate Fermi gas and also known as equation of state of an ideal Fermi gas.
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OPTICS AND THERMAL PHYSICS

UNITI

Refraction through a thin lens, power of a lens, effective focal length of two thin lenses in
and out of contact, chromatic and spherical aberration and their removal , refraction of light

through a thin prism, dispersion of light and dispersive power of a prism.
UNIT 11

Conditions for interference, Young’s experiment — theory, Newton’s rings — determination of
wavelength of light (theory & expt), air wedge, determination of diameter for thin wire

(theory & expt)
UNIT III

Fresnel and Fraunhofer diffraction, theory of plane transmission grating- wavelength

determination, dispersive and resolving power of a grating — Zone plate- theory
UNIT IV

Double refraction, Nicol prism, quarter wave and half wave plate, production, detection and
analysis of plane circularly and elliptically polarized light- specific rotation — Laurent’s half

shade polarimeter
UNITV

Kinetic theory of gases: concept of heat and temperature — ideal and perfect gas- Kinetic
theory of gases- Expression for a pressure of a gas — interpretation of temperature - Gas laws
—Gas equation — Avogadro’s hypothesis- Transport of momentum —Transport of energy-
Transport of matter — behavior of gases at high pressure — Vander Waals equation of state —

Critical constants — Experimental determination — Porous plug experiment — theory.

Books for study
1. A TEXT BOOK OF OPTICS — N. Subramaniam, Brijilal revised by M.N. Avadhanulu, S. Chand &
Co Pvt Ltd, New Delhi
2. OPTICS AND SPECROSCOPY — R. Murugeshan —S. Chand & Co Pvt Ltd, New Delhi
3. HEAT AND THERMODYNAMICS — Brijilal and Subramanium - S.Chand & Co pvt Ltd, New Delhi
Books for Reference
Physics, Robert Resnick, David Haliday, Jearl Walker Wiley and Sons inc. Sixth edition.



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

5.14 The Joule -Thomson’s porous plug experiment
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Fig.5.11

The porous plug material like silk cotton —wool, kept in position by two perforated brass disc.
The porous plug has number of fine holes and it is kept in a cylindrical wooden tube. The
wooden tube is surrounded by a jacket L which is packed with cotton wool. This is to avoid
heat exchange with the surroundings.

The experimental gas is compressed to a required high pressure using the piston P. The heat
of compression is removed by passing the gas through a spiral tube S immersed in a constant
temperature water bath. The compressed gas is allowed to pass through the porous plug. The
gas gets slow down while passing through the cotton wool. The gas expands on the other side
of the plug. The temperature of the incoming and outgoing gases is measured by platinum
resistance thermometers Tiand T,. The pressure of the incoming gas can be measured with a
gauge and that of the outgoing gas is at atmospheric pressure. The experiment is done with

different types of gases. The following results are obtained.

1. All gases showed a change in temperature on passing through the porous plugs.

2. At ordinary temperatures, all gases expect hydrogen and helium showed cooling effect
and showed heating effect at room temperature.

3. The fall in temperature is directly proportional to the difference of pressure on the two
sides of the porous plug.

4. The fall in temperatures is decreased as the initial temperature of the gas increases.

Dr. N.BALASUNDARI
Assistant professor, Physics Department, Sri K.G.S Arts College, Srivaikundam.
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M.Sc. PHYSICS -l YEAR
DKP14 : ELECTROMAGNETIC THEORY

SYLLABUS
UNIT I Electrostatics

Coulomb’s Law— Charge distributions— Lines of force and flux—Gauss’s Law and its
applications —The potential function— Poission’s equation and Laplace equation—
Equipotential surfaces— Field due to continues charge distribution— Energy associated to
an electrostatic field— Electrostatic uniqueness theorem.

UNIT Il Magnetostatics

Lorentz force — Faraday’s law — Magnetic field strength and Ampere’s circuital law—
Biot-Savart’s law — Ampere’s force law — Magnetic vector potential — Equation of
continuity—The far magnetic field of a current distribution— Magnetic field due to volume
distribution of current

UNIT I11 Dielectrics;

Polarization — the electric field inside a dielectric medium — Gauss law in dielectric and
the electric displacement — Electric susceptibility and dielectric constant — Boundary
conditions on the field vectors — Dielectric sphere in a uniform electric field— Force on a
point charge embedded in a dielectric

UNIT IV Maxwell’s equation and propagation of EM waves:

Maxwell’s equations and their physical significance — Plane wave equation in
homogeneous medium and in free space — relation between E and H vectors in a uniform
plane wave— The wave equation for a conducting medium — Skin depth — Wave
propagation in dielectric— Poynting vector — Poynting’s theorem

UNIT V Waves in bounded region and Radiation

Reflection and refraction of EM waves at the boundary of two conducting media —
Normal incidence and oblique incidence — Brewster’s angle— Wave guides — Rectangular
wave guide — Cavity resonators — Radiation from and oscillating dipole —Transmission
line theory — Transmission line as distribution circuit— Basic transmission line equations

Books for Study and Reference

1. Foundation of EMT — Third edition —John R. Reity, Frederick J. Milford and
Robert W. Christy.

2. Electromagnetic theory — Prabir K. Basu and HrishikeshDhasmana.

3. Introduction to Electrodynamics— David J Griffiths.

4. Electromagnetic fields and waves— P.Lorrain and D.Corson.

5. Electrodynamics— B.P.Laud.

Manonmaniam Sundaranar University, Directorate of Distance & Continuing Education, Tirunelveli.
1
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B.Sc. PHYSICS - | YEAR

DJK1B : BASIC ELECTRONICS
SYLLABUS

Unit I : Diodes

P-n junction diode — characteristics — Regulation with zener diodes — Bridge rectifier —
clipping and clamping circuits with diodes.

Unit Il : Transistors and Amplifiers

Transistors — Transistor action — three modes of connection — biasing — load line and Q —point
— voltage divider bias — stabilization — CE amplifier.

Unit 111 : Oscillators

Principles of negative voltage feed back in amplifiers — gain — advantages — principle of
negative current feedback — Oscillation — Bark Hausen criterion for oscillation — colpitt’s
oscillator

Unit IV : Field Effect Transistor

Principle , features and characteristics of FET — JFET and MOSFET - their characteristics —
enhancement and depletion type

Unit V : Operational Amplifier

Characteristics — slew rate — inverting and non-inverting amplifier — adder — sub tractor —

integrator — differentiator

Books for study and reference:
1. Fundamentals of Electronics — B. Ghosh
2. Principles of Electronics - V.K. Mehtha

Manonmaniam Sundaranar University, Directorate of Distance & Continuing Education, Tirunelveli.
1
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UNIT I : DIODES
P-N junction diode — characteristics — Regulation with zener diodes — Bridge rectifier —
clipping and clamping circuits with diodes.

1.1 Semiconductors

Semiconductor is a solid substance that has a conductivity between that of an
insulator and that of metal due to the addition of an impurity. Devices made of
semiconductors, are the essential components of most electronic circuits. Semiconductors
include antimony, arsenic, boron, carbon, germanium, selenium, silicon, sulfur, and
tellurium. Silicon is the best-known of these, forming the basis of most integrated circuits .
Common semiconductor compounds include gallium arsenide, indium antimonide, and the
oxides of most metals. Of these, gallium arsenide (Ga-As) is widely used in low-noise, high-

gain, weak-signal amplifying devices.

Types of Semiconductors: Semiconductors are mainly classified into two categories: They

are (a) Intrinsic Semiconductors and  (b) Extrinsic Semiconductors
(a) Intrinsic Semiconductor

An electron is called a negative charge carrier and a hole ( absence of an electron) is
called a positive charge carrier. An intrinsic semiconductor material is chemically very pure
and possesses poor conductivity. It has equal numbers of negative charge carriers and
positive charge carriers. A silicon crystal is different from an insulator because at any
temperature above absolute zero, there is a finite probability that an electron in the lattice

will be knocked loose from its position, leaving behind an electron deficiency or a hole.

If a voltage is applied, then both the electron and the hole can contribute to a small
current flow. The conductivity of a semiconductor can be modelled in terms of the band
theory of solids. The band model of a semiconductor suggests that at ordinary temperatures
there is a finite probability that electrons can reach the conduction band and contribute to

electrical conduction.

Manonmaniam Sundaranar University, Directorate of Distance & Continuing Education, Tirunelveli.
2
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VC :VX _Vout =0 _Vout

aV,, _dQ _1dQ
dt Cdt C dt

But dQ/dt is electric current and since the node voltage of the integrating op-amp at its
inverting input terminal is zero, X = 0, the input current l;, flowing through the input
resistor Ry, is given as:

_ Vin -0 _Vi
in R R

n n
The current flowing through the feedback capacitor Cis given as:
dv,

I _c WNow _ dQ _dQ
dt Cdt dt

Assuming that the input impedance of the op-amp is infinite (ideal op-amp), no current
flows into the op-amp terminal. Therefore, the nodal equation at the inverting input
terminal is given as:

Vin dvout
Iin = If =-fh YL
R,  dt
o Mo 1V
"t CR,

1
Or Vout = ajvmdt

n

Thus the output voltage is the integral value of the input voltage.

Prepared by

Dr. V. RAVICHANDRAN
Department of Physics

Sri K.G.S Arts College, Srivaikuntam.
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M.Sc. PHYSICS - | YEAR

DKP12 : MATHEMATICAL PHYSICS
SYLLABUS

UNIT I : VECTOR SPACE AND MATRICES

Linear independence of vectors — Dimension — Basis — Inner product of two vectors —
Properties of inner product — Schmidt’s orthonormalization method — Linear transformations
— Matrices — inverse of a matrix — orthogonal matrix — unitary matrix — eigen value and eigen
vectors of a matrix — Diagonalisation — Cayley Hamilton Theorem.

UNIT Il : FUNCTIONS AND POLYNOMIALS

Beta , Gamma functions — Dirac delta function and its properties — Green’s function — Bessel
differential equation — Generating function for J,(x) — Recurrence relation for J,(X) —
Legendre differential equation — Generating function for P,(x) — Recurrence relation for
Pn(X)- Hermite differential equation — Generating function for Hn(x) — Recurrence relation for
Hn(x)

UNIT 111 : FOURIER AND LAPLACE TRANSFORM

Fourier transform-properties of Fourier transform-convolution — Fourier cosine and sine
transform-Fourier transform of derivatives- Application of Fourier transform-vibrations in a
string-Laplace transform-inverse Laplace transform- Application of Laplace transform-
Simple Harmonic motion

UNIT IV : COMPLEX ANALYSIS

Complex variables- complex conjugate and modulus of a complex number-algebraic
operations of complex numbers-function of a complex variable-analytic function-Cauchy-
Riemann equation in polar form-line integral of a complex function-Cauchy integral theorem-
Cauchy integral formula-Derivatives of an analytic function

UNIT V : GROUP THEORY

Concept of a group-Group multiplication table of order 2, 3, 4 groups- Group symmetry of
equilateral triangle- Group symmetry of a square-permutation group-conjugate elements-
representation through similarity transformation-reducible and irreducible representation-
SU(2) group-SO(2) group.

Manonmaniam Sundaranar University, Directorate of Distance & Continuing Education, Tirunelveli.
1
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The angle 6 is independent parameter and can assume various values and

R() = [cos@ —sin@

sind  cosd ]form a group under matrix multiplication. And |R(8)| =1

The Identity element (unit Matrix) is obtained when 8 = 0.
R(6,)R(6,) = R(0; + 0,) it is the closure property of group

cosf; —sin 91] [cos 6, —sin 92]_ [cos(01 +6,) —sin(6; +06,)
sinf; cosf; ||sinf, cosB, | [sin(; +6,) cos(B; +6,)

cosf siné@
—sin@ cos@

The inverse of R(8) is R(—0) = [
R(61)R(0,) = R(6,)R(6,)ie., the group is abelian.
[R(6;)R(6,)]R(63) = R(6,)[R(B,)R(6O3)]ie., associative law exists.
Problem:

Show that SO(2) is always an abelian group.

Solution:

Let two elements of SU(2) group are

[ cosB;  sinb; [ cosB;  sin 92]

th _[— sinf; cos 91]&u2 _[— sinf, cos6,
_[ cosf; sin 91] [ cosf, sin 92]_ [ cos(6; +6,) sin(6; + 6,)

“¥2 % _sing, cosO;]|—sin@, cos@,|” |—sin(;, +6,) cos(8; +6,)
cosf, sin 92] [ cosf; sin 91]_ [ cos(6; +6,) sin(6; + 6,)

thth = [— sinf, cosB,[|l—sinB; cosb;] [—sin(6 +6;) cos(6; +6;)

u U, = Uu; Hence SO(2) is always an abelian group.

Prepared by

Dr. P. ARUL ALPHONSE

HOD of Physics

Sri KGS Arts College, Srivaikuntam — 628 619
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Botanical identification and Ethno-medicinal uses of Diotacanthus
albiflorus - An endemic and RET plant species of the Kani tribes in
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1.1. Introduction

Phytochemists and pharmacologists from all over the world obtain several patents for
herbal drugs developed on the basis of the indigenous knowledge systems of different ethnic
groups. Many countries rich in traditional medicinal knowledge have been conducting
ethnobotanical survey of medicinal plants (Patil & Bhaskar, 2006). In India the native people
have exploited a variety of herbal medicines for effective curing of various diseases. The plants
used, preparation and administration of drug varies from area to area (Rajaram, 2006).
The ethnobotanical research still plays its evident scientific role in stimulating further

phytochemical and pharmacological studies (Leporatti & Corradi, 2001).

The indigenous people of the study area are called Kanikkaran or Kani. The word
Kanikkaran means hereditary proprietor of land. They are living in close association with Nature.
They depend on forest flora and fauna for food, medicine, forage, construction of dwellings,
making household implements, sleeping mats, fodder, fuel, shade and honey. Kani tribes speak
Tamil mixed with Malayalam. One of the important hobbies of this tribe is fishing. They are

primarily agriculturists and they mainly practice shifting cultivation. They cultivate
6



Marachinikilangu (Manihot esculenta Crantz.) and some varieties of millets, tubers, Palsampu,
Kuvasampu, banana, pine apple, jack fruit, citrus and cash crops such as coconut, areca nut,
pepper and cashew nut in the Government allotted lands. The cultivated products are sold through

the Kani tribal association co-operative bank with the permission of the Forest Department.

Medicinal plants are the primary healthcare resources for the Kani tribes to protect their
health. They use mostly herbs to cure several disorders. Tribal physicians among the Kanis are
known as ‘Vaidyar’. They cure ailments through their traditional healing art which includes
administration of various drugs or some magico-religious practice like manthras and rituals. Much
of the tribal medicinal knowledge among the Kani is dispensed by the ‘Vaidyar’. There are different
types of tribal healers found in the study area namely Visha Vaidyar, Bonesetter and Ritualist.

Visha Vaidyars are treating all kinds of poisonous bites. Their diagnostic and treatment
techniques are crucial in the management of poisonous bites. Diagnostic and prognostic
techniques include recording naadi (pulse reading), observing colour of the skin, and movements
of the eyes, expressions of the patient and even the expressions and gestures of the person who
has come to call the physician. Kani tribal practitioners use specific plant parts and specific
dosages for the treatment of ailments. The objective of this study is to interact with Kani

traditional healers and document their traditional knowledge of Diotacanthus albiflorus.

1.2. Methodology

The Study Area

The Western Ghats of India, consisting of a chain of mountains, constitute one of the 18
tropical biodiversity hotspots in the world (WCMC, 1992). Particularly Agasthyamalai Hills of
southern Western Ghats is one of the important centres of plant diversity and endemism in India
(Henry et al., 1984). Agasthyamalai (1681 m) which falls within the core zone of the Kalakkad—
Mundanthurai Tiger Reserve (KMTR) is the 3 highest peak and is considered as one of the five
centres of plant diversity. KMTR is situated in the Agasthyamalai Hills, Tirunelveli District, Tamil
Nadu, South India. The area of investigation approximately lies between 77°10' E and 77°35' E
longitude and  8° 25' N to 8° 53' N latitude. This is the only area in the Western Ghats which has

the longest raining period of about eight months. It is floristically very different from other sites.

This area receives rainfall from both the southwest (June to September) and the northeast
(October to December) monsoons. The average annual rainfall is between 1500 mm and 3400 mm.
The mean temperature in the rainforest ranges from 24° to 30°C. The climate is hot and dry with
temperature reaching 38°C during summer (March to May). The soil type in the upper reaches is

7



clay loam to sandy loam. The outer slopes have reddish-yellow or sandy loam.
The reserve is called River Sanctuary because of the presence of many streams and rivers.
The major river, Tamiraparani, and its tributaries flow eastward through the reserve and the
12 other rivers flowing within the reserve are also a perennial water source for irrigation,

hydroelectric projects of Tirunelveli District, South India.
Ethnobotanical survey

During the course of the present study, field trips were carried out to the area from
February 2005 to June 2007. Standard methodology was used to elicit the ethno-medicinal
knowledge of plants from the Kani people (Jain, 1964). Ethnobotanical field survey trips were
mainly concentrated on five settlements of this aboriginal community such as Agthianagar
Kanikudiruppu, Servalar, Mylar, Periaylar, Inchiguli (Tirunelveli District) (Map:1).

Information regarding the use of these medicinal plants was gathered from interviews
with traditional healers. The ethnobotanical data such as local names, modes of preparation, doses
and medicinal uses were recorded through verbal discussions with the tribal practitioners. To be
more accurate the information recorded was cross checked with elderly people. Mostly, local
herbalists called “Vaidyar” and other experienced people were taken to the field for identification

of medicinal plants used in their folklore practice.
Identification of Plant specimens

The taxonomic identity of the medicinal plants was confirmed by comparing the collected
voucher specimens with those of known identity and voucher specimens have been deposited in
the Herbarium at Center for Biodiversity and Biotechnology, St. Xavier's College, Palayamkottai,
Tamil Nadu. The Flora of Presidency of Madras (Gamble, 1921), Flora of British India (Hooker,
1885), Flora of Agathiyamala (Mohanan & Sivadasan, 2002) and The Flora of Tamil Nadu
(Henry et al., 1987) were referred for the identification of the chosen plants. Morphological
characters of various parts of Diotacanthus albiflorus was studied by using fresh plants with the

help of binocular dissection microscope.

1.3. Enumeration

Diotacanthus albiflorus (Bedd.) Benth. (Plate: 1; Fig: 1)

Synonym : Phlogacanthus albiflorus Bedd.

Local name : Kalanchi, Vellaikalanchi, Kalnilapatchilai,
Kodi-urinchi, Periyanangai

8



Habitat
Collected place
Altitude

Distribution

Herbarium number

Herbarium centre

Flower and Fruit
Endemic status
TUCN threat status
Habit

Stem

Branchlets

Leaves

Petioles

Lamina

Inflorescence

Flowers

Undergrowth in moist, shady place in evergreen forests.
Mancholai, Tirunelveli District, Tamil Nadu.
300-1100 m

Tail end of southern Western Ghats India: Agasthyamalai
and adjoining area of Tamil Nadu (Kanniyakumari and

Tirunelveli districts), Endemic.
XCH - 23760

Centre for Biodiversity and Biotechnology, St. Xavier’s
College Herbarium, Palayamkottai, Tamil Nadu. India.

February- July, October — December.

Endemic to southern Western Ghats.
Vulnerable.

Shrub up to 3 m tall.

Green, terete, glabrous and branched.

Slender, grooved, nodes ciliate.

Thin, bright green, simple, opposite, petiolate
Up to 3 mm long, channeled adaxially, rounded
abaxially about winged.

Elliptic-lanceolate, 7-16 cm long and 3-6 cm broad, some larger,
puberulous on both surfaces, cuneate- narrowed at base, entire
and minutely ciliate along margins, accuminate at apex,
penninerved; midrib prominent beneath, sunken above;

nerves 6-7 pairs, obscure on both surfaces, ascending.

Axillary cymes; peduncles up to 10 cm long, bracts 2, linear-
lanceolate, up to 4 mm long, minutely ciliate along margin,
acute at apex, puberulous on both surfaces; bracteolatesl,
linear-lanceolate, 2 mm long, minutely ciliate along margins,

acute at apex, puberulous on both surfaces.

Bisexual, zygomorphic.



Calyx

Corolla

Stamens

Ovary

Fruit

Seeds

Green tube campanulate, 1.5 mm long; lobes 5, subequal, linear-
lanceolate, 5-7 mm long, thick at middle, thin along margins,
minutely puberulous without long acuminate at apex.

White, up to 4 cm long, 2-lipped, minutely puberulous; with in
upper lip 2-lobed or emarginate, lower lip tridentate or 3-loped,
up to 7 mm long, minutely auricled at base

Stamens 2, up to 3.5 cm long, adnate to corolla tube;

filaments thick, flat, dialated, equal to corolla lobes (lips);
anthers 2- loculed, oblong, dorsifixed

Superior, ellipsoid about 2 mm long, trigonous, puberulous; style
10 mm long, filiform; stigma small, glabrous, capitate, simple,
disc enlarged, copular,

Green when young blackish when ripe, about 3-4 cm long,
capsule, cylindrical grooved.

Many, flat; compressed, 2.5 mm long, and 1.5 breadth oblique

at base, sparsely appressed, hirsute.




1.4. Results and Discussion

D. albiflorus is an endangered, endemic to the Agasthyamalai region of the southern
Western Ghats, India (Gopalan & Henry, 2000). It is an endemic in Tirunelveli and
Kanniyakumari Districts of Tamil Nadu (Hooker, 1885; Gamble, 1921; Henry et al., 1987,
Mohanan and Henry, 1994; Manickam e al., 2003). Diotacanthus species have been evaluated in
the recent version 3.1 of IUCN (2001) to assign vulnerable categories. The genus Diotacanthus
belongs to the family Acanthaceae and comprises of only two species namely Diotacanthus
albiflorus and D. grandis. Diotacanthus species have been exploited by the Kani tribal group of

Tirunelveli District for its wide range of medicinal uses.

Kani tribes are using D. albiflorus for curing various ailments such as cuts, wounds,
injured skin, foot cracks, skin diseases, fever and common cold, headache and also for poisonous
bites (Table: 1). The part of Diotacanthus species most used for medicinal purposes are leaves,
root, stem, the complete aerial parts and flowers. Commonly they prepare crude drug such as
decoction, paste, powder and juice. Generally, fresh part of the plant is used for the preparation of
medicine. In the case of poisonous bites of insects, scorpion and snake they are using the old

tradition of treatment by enchanting mantras along with the administration of plant drug.

Table 1: Ethnomedicinal use of D. albiflorus by the Kani tribes in Tirunelveli District of

Tamil Nadu, India
Local name Ethno-medicinal uses
Kalanchi, 1. Aerial parts are ground in to paste and is given (1 teaspoon)
Vellaikalanchi, internally twice daily for 3-5days for poisonous bites.
Kalnilapatchila, 2. The same paste is externally applied to heal wounds, cuts, foot
Kodi-urinchi, Periyanangai | ¢racks.
3. It is also prescribed for skin diseases, fever and common cold.

They have sound knowledge about medicinal herbs, their locality, availability, flowering
and fruiting period and seasonal variation and animal movement. Their knowledge is being
preserved and kept as secrets and is transmitted from generation to generation orally. Due to
modernization, civilization and uninterested younger generation, indigenous knowledge is

disappearing fast. Since Indigenous Knowledge plays an important role in the day-to-day life of
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indigenous communities, it has become necessary to document, conserve and utilize this valuable

knowledge system for the benefit of the entire mankind.

Recently the herb Trichopus zeylanicus, was investigated and finally, scientifically
validated and standardized drug based on the Kani knowledge, 'Arogyapacha' was developed. The
drug called 'Jeevani' was released for commercial production in 1995. This model of benefit
sharing is perhaps the only one of its kind where instead of being exploited; the tribal community
has got a fair share of the benefits derived from using their knowledge (Suman Sahai, 2000).

Systematic investigation of folk medicine may result in the discovery of novel effective
compounds (Tomoko et al., 2002; Roja and Rao, 2000). Phytochemists and Pharmacognosists
from all over the world obtained several patents for herbal drugs developed on the basis of the
indigenous knowledge systems of different ethnic groups. Many countries rich in traditional
medicinal knowledge have been conducting ethnobotanical survey of medicinal plants. This
ethnobotanical research still plays its scientific role in stimulating further phytochemical and

pharmacological studies.
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1. Introduction

Considerable progress has been made in the past few years to improve the characteristics
of polyaniline (PANI) through the synthesis of PANI blends, composites and copolymers. In this
context, i i the B- in (CD) deserves a special mention.CD is
considered an empty capsule of molecular size and can take up guest molecules of appropriate
size to form size-selective 1:1 host-guest inclusion complexes [1]. Electrical conductivity of
PANI can be improved by doping with functionalized protonic acids e.g., para-toluene sulfonic
acid (TSA). Hence, the present work focuses on chemical synthesis and material characteristicsof
PANI with CD and/or TSA in comparison with pristine PANL

'PANI-TSA and (¢) PANI-
CD+TSA in 1M HaSO; solvent.

The trend is enlightened in -
2. Experimental Methods

oty

spectral studies. _
Fig. 1.FTIR spectra of (a) Table 1.DC conductivity of PANI and its composite PIfNI was synthesized by chemical
32 FTIR spectral studies PANI, (b) PANI-CD, (6 el oxidative  puieriaieRiy %
Figure 1 illustrates the FTIR spectra of PANI and its  pANILTSA and (d) PANI- v ammonium  persulfate  (APS)
composite materials. The principal characteristic stretching CDVTSA - bC g oxidant. In  typical procedure, 0.2
vibration bands of quinoid, benzenoid, imine, secondary amine P it | oS M (100 ml) distilled aniline in
roups, and aromatic C-H in-plane and outofiplanc bending vibrationsoccurred at 1563, sample (S xatio st aqueous H;SO; was polymerized
14671295, (853/345) using 0.2 M (100 ml) APS with
Vite wios o’ ively, for PANI (spectrum & Fig. 1) [2]. Al the composite materials PANI 013 104 constant magnetic stirring. A green
ibitthe. 8 ks of PANL. The remarkable feature of the spectea of the composites colored polymer mass obtained
o interaction of CD, TSA and CD+TSA complex in erms of both shift PANI-CD 148 108

clear exposition of o 2 ) was filtered and washed with
of the peaksThe charstarisic peaks of free CD (1636 e, PANI-TSA 381 114 DDW. The polymer sample was
M.M" m(lm@'.pemmLle)wnmuwmulm dried in air oven at 120 °C for

> Fig. 1) .CD (spectrum b, Fig. 1J and PANI-TSA (spectrum , Fig. 1) material PANI- 046 112 : 5
| - 12 e in PANI-CI the inclusion of CD and TSA with PANLThe spectral CD+TSA sbout 12 b, ground inlo fine
4 “This observation confifms | et powder and used. PANI-CD ([CD]

& o
94
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: 3 conductivity of PANI, is the C-H
i e opearing ot 1112 cai' in PANL
e with grete sty in

feature, which pinpoints the role of CD/TSA
in-plane bending vibration (or n-electron delocalization peak)
This vibration band observed to be broad for PANI appears
PANLCD (spectrum b, Fig, 1) and PANI-TSA (spectrum ¢, Fig. 1)and explains their higher
conductivity. In PANLCD+TSA (spectrum d, Fig. 1), the charge delocalization peak appears
with sigificant broadening together with the intensity decrease. This broadening may be due to
the overlapping of characteristic peaks of CD and TSA with the charge delocalization peak of
PANI and hence substantiates reduction in conductivity than PANI-CD and PANI-TSA.

33 UV-visible spectral studies

TheUV-visible electronic absorption spectra of PANI and its composite materials in 1.0
M HSOx solvent is shown in Fig. 2. The peaks at 345, 440 and 853 nm for PANI are attributable
to n-x*, polaron-x* and z-polaron ine salt) Tat
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