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PREFACE

Being the most ancient of all the systems of medicine Ayurveda has the largest
number of plants in its Materia Medica. An Ayurvedic Physician should be able to
distinguish a particular medicinal herb from a number of allied unwanted plants. It
is absolutely more essential that an ayurvedist should correctly identify the p]a.nts
described in ancient books than to have much knowledge of the various chemical
ingredients of the plants he uses. Due to the multiplication of substitute.s of drugs ﬂTe
correct identification of plants and equating the same to its correspondlng a?furve.dxc
drugs has become difficult. It is chiefly to handle this aspect, this‘ series is beulllg
published. The book has supplied a long felt need in the subject and 1s. used through-
out India. Orders are often received from abroad also. In this edition t}.le slo.kas
relating to the drugs dealt with, are also added in Sanskrit to the English transl;t?}r(atli)lll.
I hope that this reprinted edition will also be received by the scholars like the

first edition.

2 =
I express my grateful thanks to the authorities of the Government of Kerala an

i ivi i i is edition.
the Department of Indigenous Medicine for giving sanction to bring forth this

Pharmacognosy Unit,
Poojapura,
Trivandrum—12.

Prof. M. Kolammal



PREFACE TO THE FIRST EDITION

f The Pharmacognosy Committee of the University of Travancore have pleasure in
releasing the second number in the series “Pharmacognosy of Ayurvedic Drugs—Travancore—

Cochin.” Thi§ issue deals with eleven Ayurvedic drugs, involving the description of fifteen
plants and their officinal parts.

| .When the first number in the series was published many experts in indigenous
medlcm'e and press reviewers commended the high standard attained in this work, and
emphasised its extreme usefulness for the progress of Ayurveda. This has been a source
of great encouragement to us in our further efforts and we take this opportunity to express

oq:.d‘eep sense of gratitude to all of them for their valuable suggestions and constructive
criticism,

R A f?w R h.aye Suggested that Devanagari script may be used instead of
omaclln scrlpt.wuh diacritical Marks, for quoting verses from Sanskrit texts, but this was
not adopted since we felt that such a change at this stage may not only alter the uniformity

of the publication but will also be a serious bandicap to those who are not familiar with
Devanagari script.

Another suggestion which has been made by some of the reviewers is that the
’fherapeutlc value and mode of application of each drug may also be included in the subsequent
issues. But We regret that we could not implement this suggestion since tbe inclusion of
such detgﬂgwdl completely alter the scope of this publication which is strictly confined to
the dsscrlptlor'l and method of cultivation of the source plants as well as the collection,
storage, keeping quality etc. of their officinal parts. This is also the reason for not

fncluding. verses from the works of Caraka, Susruta and Vagbhata which do not give much
information of pharmacognostic value.

Ahe de_s irability of shortening the interval between the publication of successive
rombers Of.thls series has been snggested by some and we are endeavouring our utmost to
do % Ft Is true that the first number of the series appeared only five years after the
;22::;2“0; Og etlff Committee. This is because a great deal of preliminary work was
traditionyally 1accrfl: ltsr:,dthl()3 e PR pla_n‘ts from the different alternatives which are
Travancore-CochirIl) Th R edie physwla‘ns ard herbalists in different parts of
N e .. That part of the yvork having now been completed in respect of about

plants, it will be easier to bring out the subsequent numbers jn quicker succession

and the Committee hopes to ; .
2 ub :
during the year. publish the pharmacognostic notes on at least thirty plants

The chemical com
analytical work could no
analysis of a number o
been decided to publish

Position of the drugs has not been included in this issue since the
t keep pace with the anatomical descriptions. So even though the
f drugs described in this issue have already been completed it has
the chemical notes separately as an appendix.

vil

In the introduction to the first number, there has been a very unfortunate omission.
The name of Dr. K. L. Moudgill which should have fisured prominently in the list of
acknowledgments was left out by oversight. As the first Director of Research of the
Central Research Institute, it was Dr. Moudgill, who organised the Pharmacognosy Section.
Later as the first Convener of the Pharmacognosy Committee he contributed substantially
in shaping the programme of work of this section. We have no doubt that this work would
not have materialised but for his sincere interest and clear vision of the needs of Ayurvedic
science. We hasten to apologise for the unfortunate omission and though belated, wish to
place on record our heartfelt gratitude to Dr. Moudgill for his singular services in piloting
this scheme through its early stages of doubts and vicissitudes.

During 1951 and 1952, Dr. P. V. Nair and Dr. C. S. Venkateswaran successively
held the office of the Convener of the Pharmacognosy Committee and we wish to express
our thanks to both of them for all their help and encouragement.

We also wish to record our appreciation of the work of Sri K. Narayana Iyer, who
has been in charge of the Pharmacognosy section from its commencement.

Trivandrum,
December 1952.

Dr. A. Abraham
Professor of Botany, University College

Dr. R. Kesavan Nair
Director, Government Gardens

Sri M. N. Kesava Pillai
Director of Indigenous Medicines

Sri T. R. Narayana Pillai
Applied Chemistry Department

Vaidyasastranipuna Gavesaka Tilaka
Dr. L. A. Ravi Varma

Sri S. Venkateswara Iyer
Chief Conservator of Forests

Sri K. Narayana Iyer
Pharmacognosy Special Officer

Dr. C. C. John
Director of Research (Convener)
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bf.
bt.
cam.
cdcl.
ck.
co.
crl.
crm.
Ix. t.
It.

. m. or pi.

mr. }
mdr.

ogl.

pht.
phd.
phf.

pn.
.

scl.

stcl.

svt.

v.

wd.

wf.

Xp. Or Xy. par.
Xy.

v. b.

bast fibre.
bast.

cambium _
collapsed cells.
cork.

cortex.

crystal. -
ceratenchyma.
latex tube.
latex.

medulla or pith

medullary ray.

oil globule.
phloem.
primary phloem.
phelloderm.
phloem fibre.
phellogen.

rind.

starch.
sclerenchyma.
stone cell.

sieve tube.
vessel.

wood.

wood fibre.
xylem parenchyma.
xylem.

vascular bundle.
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Chonemorpha macrophylla G. Don.*

Family—-Apocynaceae

Descriptive Synonyms

“giAYTAIRET MRS § AT gAr |
wyfesr wgddl Madlqigeuife” o (wEssE:)

“Mirva madhurasadevi morata tejani sruva
madhilika madhugreni gokarni piluparnyapi” (Bhava Prakasa)

Other descriptive terms mentioned are ‘drdhasatrika’, ‘dhanurmala’, ‘dhanurguna’,
‘prthaktvaca’ (Saligrama Nighaniu).

‘Mirva’, ‘madhurasd’ and ‘maduhuéreni’ indicate sweetness, ‘«dhanurmala’ and
‘dhanurguna’ meaning bowstring, refer to its strong fibres used for making bowstrings;
and girdle (maurvi) of the Ksatriyas; ‘prthaktvaca’ refers to its easily separable or loose
skin, and ‘gokarni’ means like cow’s ear.

Properties and Uses

“gal gu g% eagfeam iTaEngdq |
fastagsur gRWavgggsaTag)’’ v (WEgFIA: )

«“ Maurva sara guruh svadustikta pittasramehanut
tridosatrsnahrdrogakandukusthajvarapaha’™ (Bhava Prakasa)

‘Mirva’ is ‘sara’ laxative, ‘guruh’ heavy of digestion, ‘svadu’ sweet or agreeable and
‘tikta> bitter. It is useful in ‘pittisra’ (is antiscorbutic), and ‘meha’ urinary diseases;
controls ‘tridosa’, destroys ‘trsna’ thirst, ‘hrdroga’ heart(?) disease, ‘kandu’ pruritus,
‘kustha’ skin diseases, and ‘jvara’ fever. According to ‘Rajanighantu’ ‘mirva’ is also
‘ksayosna’ astringent, and ‘hot’, *kaphavatahrt’ overcomes ‘kapha’ and ¢vata’, cures ‘vami’
vomitting, and ‘visamajvara’ intermittent fever. Other properties ascribed in ‘Saligrama’.

* In a number of authoritative publications Ma#rva is identified as Sanseviera roxburghiana Sch.,
belonging to Liliaceae (Haemodoraceae). This is also supported by the fact that in a number of
Indian languages, as well as in Singhalese, S. Roxburghiana is called Marva, Moorba etc.

C. macrophylla may be considered as a substitute used in Keraja for Marva

Clematis triloba Heyne (Ranunculaceae) is also considered a source plant by a number of
authors.
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Chonemorpha macrophylla G. Don.

Family—Apocynaceae
Malayalam .. Perumkur’'umpa

Distribution and habitat.
The plant is recorded as occurring throughout India. It is very common in the moist
and semi-deciduous forests of Kerala from the plains up to 2500 feet.

Habit and general features

Chonemorpha macrophylla is a large spreading profusely laticiferous, shrubby twiner
with stout stem and branches coverd with soft greyish to rusty-brown bark. Leaves, large
opposite short petioled broadly-elliptic or ovate to nearly orbicular, entire and prominently
veined. The flowers are large whitish to cream-yellow, fragrant, and borne on few to rarely
many flowered terminal or more often pseudo-axillary cymose panicles. The tender shoots
have a markedly rusty to purlish-rusty pubescence and are often marked with minute elevated
specks. The plant usually flowers from May to August.

External morphology.

Leaves : Large, four to twelve inches long, three to six inches broad, simple, opposite,
exstipulate, short-petioled, elliptic—ovate to broad ovate or occasionally nearly orbicular,
leathery, entire, acute or cuspidate at apex, densely fulvous—pubescent beneath, with ten
to twelve pairs of prominent distantly placed arching secondary nerves. Petiole one half
to two inches long, varying according to the size of leaf.

Inflorescence: a terminal or more often pseudo-axillary cymose panicle with a strong
erect peduncle, bearing few or rarely many flowers. Flowers: bracteate, regular, two to three
inches broad, whitish, creamyellow or yellowish-orange and fragrant. Calyx—one third
to half inch long, campanulate, funnel-shaped or slightly tubular, coriaceous, five toothed
or lobed and usually provided with a ring of glands on the inner side of the base, lobes
erect, sub-acute or rounded and imbricate in bud; Corolla-large, white or cream-yellow to
yellowish-orange; fube very short, cylindrical, slightly expanded or gibbous above the base
where the anthers are lodged, sometimes with five villous bands on the inner surface; mouth
glabrous, lobes five, obliquely obcuneate, overlapping to the right, up to two inches long and
one and a half inches broad; Stamens five, about half inch long and inserted on the corolla-
tube; filaments short, broad and villous anthers included, sagittate, elongate-acuminate
with short incurved spurs at base; the cells united at the sides, projecting over and weakly
cohering or adhering to the stigma. A thick annular or cupular, entire or slightly crenate
disc is present at the base of the pistil. Pistil bi-carpellary; ovaries separate, many ovuled,
with a common simple filiform style, cleft at the base, grooved above as if composed Qf
two portions firmly united and ending in a globose or hemispheric stigmatic head with
bidentate apex.

Fruit: of two long straight trigonous to nearly terete, smooth, thick, woody, acute
or pointed, almost parallel, pendulous, follicular mericarps, six inches to one and a half feet

Nighagptu’ are that ‘murva’ is ‘pakakale tu katuka’-—becomes pungent on undeFgoing digestion,—
and is useful in ‘medorogam’—excessive fat,—mukhajogsa’—dryness in the mouth,—and ‘bhramam’
—giddiness, and that its ‘kanda’ or underground stem destroys worms and ‘krmikilakaroga’.
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Chonemorpha macrophylla G. Don.
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long and three quarters to nearly one inch thick. Seeds many, large, about three quarters of
an inch long, flat, ovoidoblong, or spathulate, shortly beaked and tipped with ample quantity
of long white silky coma. Albumin scanty. Embryo {with thick, flat, oblong cotyledons
and a short sub-cylindric superior radicle.

Officinal part.

The main root as well as the lateral and adventitious roots are commonly used for
medicinal purpose.

Description : The root system consists chiefly of a large number of lateral or secondary
roots and their branches which spread fairly close to the surface of the soil. They are long,
cylindrical woody but light and ashgrey to light-brown in colour, sometimes also with a
pale purplish or violet tinge. When cut in the fresh condition they exude plenty of latex.
In the smaller roots the surface is nearly smooth, but in older ones, it is slightly longitudinally
wrinkled and somewhat rough due to development of warty lenticles of various sizes. The
entire bark is fairly soft, compact and thick forming about a sixth of the diameter in the
smaller and medium sized roots but proportionately thinner in the stouter ones. The bark
of the smaller roots shrivels up longitudinally on drying, but in the older ones there is not
much- shrinkage. The outer bark or rind is thick, corky, greyish white outside and whitish
within. It is easily scrapable and sometimes even peelable in thin flakes, but is not very friable.
It appears as a greyish compact thick line in transverse section. The middle and inner barks
when fresh are whitish, but on exposure turn brown and finally dark brown, the colour char}ge
being deeper towards the periphery. The inner bark is laticiferous, comparatively thick
and forms the bulk of the officinal bark. In fresh condition latex exudes copiously from the
region near the wood. The enitre bark has a bitter soury astringent taste, and, in the case’
of smaller roots, a faintly camphoraceous or resinous aromatic odour is also sometimes
noticeable. The wood is yellowish-white or cream-yellow and highly porous. It has a
slightly sweetish taste without any bitterness or astringency. The medullary rays are not
very prominent.

Histology.

In transverse section the root is circular or oval and in dry roots the outline is minu-
tely wavy. The cork zone which is greyish or light brown compact tissue is composed of
fifteen to twenty or more rows of narrow rectangulr, tangentially elongate thin-walled empty
cells. The formation of successive zones of cork can be clearly made out in older barks.

The phellogen is composed of one or two rows of cells and just within it is 2 Narrow
but distinct zone of secondary cortex (phelloderm) composed of a few rows of large, oblong,
tangentially elongate, somewhat thick-walled cells without prominent inclusions. This
tissue merges imperceptibly into a fairly wide well-marked zone composed of several rows
of thin-walled cells of various shapes and sizes. Scattered in the peripheral part of the latter
are several groups of closely aggregated polyhedral stone cells with thick pitied walls, a
number of latex tubes, and the broadened distal portions of medullary rays. The number
of stone cells in a group as well as their size varies. These groups of stone cells form the
only mechanical element in the entire cortical region.

The more recently formed bast, situated immediately within, forms the widest zone
of the bark and consists of radially alternating segments of phloem and narrow medullary
rays. Each strip of phloem between successive medullary rays consists of two to thrge
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or more radial rows of thinwalled phloem elements, viz. sieve tubes, companion cells and
pholem parenchyma, together with a large number of latex tubes arranged in almost regular
radial rows lying close to the medullary rays. The pholem parenchyma cells are small,
thin-walled and polygonal and some of them contain strach grains. The sieve tubes are
comparatively large. The medullar}{ rays which have a more or less straight course, are
narrow and mostly uniseriate. A fairly large number of bi-and tri-seriate rays also occur.
The medullary-ray cells are large beiqg nearly double the size of the neighbouring paren-
chyma cells, thin-walled, narrow, ra§ilally eloggate in the portions nearest the wood but
tangentially elongate towards' the distal portions, and richly stored with small spherical
strach grains. The ray cells in the xylem part are similar to those in the phloem region
nearest the wood, but have thick pitted walls. The cambium is a thin but distinct zone of
two to three rows of very narrow rectangular cells. The wood has a highly porous structure
and consists mainly of very thick-walled sclerenchyma, scattered vessels of various sizes
and the medullary-rays. The sclerenchyma cells appear triangular four-sided or polygonal
in outline and fill up most of the space between the vessels. The xylem parenchyma is only

feebly developed. There is no pith in the centre.
Distinguishing features.
R A. Morphological

1. The root is cylindrical, woody but light, laticiferous when fresh and of an ash-
grey to light brown colour, occasionally with a purplish tint. The surface of dried roots is

longitudinally shrivelled.
2. The rind is compact, corky, somewhat peelable but not friable, greyish outside

and whitish within. {
3. The middle and inner barks together form a fairly homogenous tissue, whitish

and juicy when fresh but turning dark-brown on exposure.
4. Wood cream-white to light-yellow and highly porous.

B. Anatomical.
1. Transverse section circular to oval, with a ridged or wavy margin
2. The (;ork tissue whiqh appears as a thin brownish strip is composed of several
rows of tangentially elongate, thin-walled cells devoid of cell contents.

3. The middle bark consists of several rows of thin-walled oblong cells of various
sizes. A number of groups of stone cells and cut ends of latex tubes are found in the peri
pheral portions of this tissue. peri-

4. The inne_r bast consists of strips of phloem alternating with narrow medullary rays.

5. Mechanlcal.elements other than the groups of stone cells are not found in the bark.

6. The wood is composed mostly of thick-walled sclerenchyma, a scattered array
of large vessels and narrow medullary rays most of which are uni-seriate. The cells of the
medullary rays are loaded with starch grains.

7. There is no pith.

C. Taste and Odour,

The root bark has a sou bit ' :
YN, r or bitter astringent taste. Its wood when fresh is feebly
Collection, mode of use, /(ecping quality etc.

The small and medium sized roots are those commonly brought or exhibited for sale.



PLATE II

Histology of Chonemorpha and Sanseviera.

A. Sanseviera rhizome.
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Fig. 1. Diagram of Transverse section of rhizome.

Details of structure of cork and coretx.

Vascular bundles and ground tissue-
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4. Portion of cork tissue showing details.
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6,7, 8 & 9. The types of vascular bundles.
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B. Chonemorpha root.
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Fig. 10. Diagram of transverse section of root.
11. Portion of fig. 10. enlarged.

12. Segment of the root showing _details.
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Sanseviera roxburghiana Schult, f.*
(Syn. S. zeylanica Roxb.)
Family—Liliaceae

English .. The bow-string hemp. Malayalam .. Maral, Malar
Tamil .. Marul, Mottamanji Hindi .. Murhari, Marul

Distribution and habit.

The plant is indigenous to and distributed throughout India and Ceylon. It thrives
well in low and intermediate elevations, from sea level to about 2000 feet, in arid or semi-
arid localities such as exposed slopes, rock crevices, fringe of forests etc., and in almost any
type of rocky, sandy or gravelly soil.

Cultivation.

: The plants are easily propagated by division of rhizome, as well as by seeds ar}d leaf
cuttings. It is not however, ordinarily cultivated for officinal purpose, though occasionally
grown for the very strong fibers obtained from its leaves, used in ancient days for making

bow strings c.f. the English name Bowstring hemp and the Sandkrit terms Dhanurmald and
Dhanurguna.

Habit and general features.
Sanseviera roxburghiana Sch. is a semi-succulent gregarious perennial herb without

any distinct erect aerial stem. The aerial part (the shoot portion) is mainly composed:

of bunches of erect straight or curved, linear to narrowly sword-shaped angular channelled
greenish or greyish green radical leaves sprouting from a sympodial stoloniferous under-
ground rhizome. The tips of the branches of the rhizome after a short horizontal run under-
ground, come up as stumpy aerial shoots of limited growth, with a few short broad spreading
ba-sal leaves and a larger number of much longer narrower inner erect leaves. Other branches
arise later on from the bases of these shoots. By this means the plant effectively sprc?ads
in all directions and ultimately establishes itself in the whole area in a densely gregarious
manner. It is rather difficult to eradicate the plant once it has established itself since small
bits Of the rhizome and even cut bits of leaves left over in the soil retain their vitality for a
long time and function as organs of vegetative propagation.

External morphology.

Leaves : radical, mostly vertically oriented or erect, in bunches of three to ten or
more. They are slightly fleshy to cartilaginous pale greenish to greyish green somewhat
striated and most often with fairly broad, transverse blotches of grey or lighter green alternat
ing with brighter and deep green patches. Nerves many, small, immersed. The outer or
basal leaves are short (one to three inches in length) comparatively very broad, ovate to ovate
lanceolate and acute like a cow’s ear (gokarni) and spreading. These soon wither. The
inner ones are longer, one to three feet or more in length, erect or sometimes curved outwards,
linear to narrowly sword shaped, angular, obtusely keeled on the back and often deeply
concave or channelled on the upper side, with a number of longitudinal greenish lines. They
are narrowed towards the base, and shortly acuminate and tapering to or ending in a stout,

o * Sanseviera roxburghianea Schult is equated as Murva in books on Indian Materia Medica.
g

2. S. guiniensis.

Sanseviera roxburghiana.

3. Fruits.

1.

5. Bit of rhizome.

Flower.

4.
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short or long rounded subulate point at the tip. Margins often slightly reddish and shallowly
wavy.

Tne inflorescence arises from the centre of the cluster of leaves and is a slender, erect,
elongate scape, one to two feet long including the flower bearing part. The rachis is round,
smooth, faintly striated and about as thick as a small rattan or quill, generally less than a
quarter of an inch in thickness. Its lower or basal half does not bear flowers,but has four or
more, regularly spaced, alternate, pointed or acuminate, membraneous nodal sheaths. The
distal half which comprises the actual flower bearing part is smooth and striated and measures
a foot or more, in the longer types.

The flowers arise in fascicles of four to six from regularly spaced small tuberosites
on the rachis. They are medium sized (from 0.6to 0.8 inch long) greenish white and asce-
nding, with small membraneous, deciduous bracts about one eighth inch long. Pedicels erect
short-one fifth to one third inch long and jointed about the middle. Perianth tube slender,
narrowly funnel shaped cleft to about the middle : /obes six, narrow long and curved outwards
in the open flower. Stamens six, inserted opposite to and attached to the base of the lobes;
filaments filiform, about equalling the perianth segments ; anthers dorsifixed incumbent
linear oblong. Ovary superior three lobed, three celled with one erect ovule attached to
the inner angle of each cell ; style filiform, about the length of stamens ending in an entire
three sided clubshaped stigma.

The fruit has a membraneous evancescent pericarp that gets ruptured as the seeds
ripen. The seeds are large, globose, about a quarter to half an inch in diameter, fleshy, one
to three together in slightly united condition, orange to reddish orange when ripe and
perispermic. Embryo simple, lodged near the base of and outside the perisperm.

Oificinal parts : Rhizome and leaves

Description of rhizome. The rhizome is a sympodially branching stoloniferous
structure growing horizontally underground close to the surface of the soil or occasionally
exposed to light and air. It is nearly uniformly cylindrical one third to half an inch in
thickness straight or more often irregularly bent or curved and light greyish to light brown,
often with a rose or reddish tinge or completely rosy or occasionally in the case of those
exposed to sunlight greensih in colour. When fresh it is slightly tuberous, juicy or semi-
succulent and fibrous. A large number of strong narrow roots, about a tenth of an inch in
diameter or smaller, arise from the sides and lower part of the rhizome and in the material
brought for sale these are invariably found along with a number of wiry fibrous rootlets.
The roots and their branches very closely resemble the rhizome in their surface colour but
differ in size and other features. The younger or tender portions of the rhizome are usually
covered with thin scarious sheathing scale leaves which soon fall off. They are tender, quite
turgid, brittle and have a greyish white, thin somewhat translucent skin or rind, free from
wrinkles or furrows. Older or mature portions of the rhizone are marked with the scars of
fallen scale leaves at shortly spaced slightly raised oblique nodal ridges and their surface
except for the scars may be considered fairly smooth. These are more tough and fibrous,
appear deep grey torosy red and their rind is somewhat leathery, stronger, peelable (prtaktvava)
and slightly longitudinally wrinkled. Even where the surface is greyish, it appears reddish
when wetted though it regains the original greyish tinge on drying. In most cases the rind
appears as a fairly thick orange or light reddish coloured strip with a characteristic orange
to brick-red colour(raktala?) inside. It has a slightly warm sweetish taste and a faint
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agreeably aromatic smell. In tender portions of rhizome the tissue immediately within the
rind often has a light greenish tinge, but in the older portions it appears uniformly whitish. On
exposure to air, its colour turns duller becoming finally brownish. This tissue is juicy, exhibits
a fairly homogenous structure and has a slightly mucilaginous sweetish taste (madhurasa?)
but no aroma. It may sometimes be slightly acrid (due probably to the presence of raphide
bundles in the tender portions). The rhizome easily breaks with a short fracture, exposing
the free ends of number of fine fairly strong fibers at the cut surfaces.

Histology

The transverse section of the rhizome is circular with the outline entire or slightly
ridged in dried specimens. In young rhizomes a single layered epidermis is present at the
periphery. In older rhizomes this layer appears mostly torn or absent and is replaced by
a well developed zone of cork tissue composed of few to fifteen or more rows of cells accor
ding to the age of the rhizome. The ultimate shape of the cork cells as well as their arrange-
ment are somewhat peculiar. They have fairly thick walls and appear square or rectangular,
or trapezodial in transverse section with the radial walls often slightly flexouse. In the peri-
pheral rows the cells are mostly empty, but orange or reddish brown globules of oil are
present in a number of cells in the more recently formed inner rows. The phellogen is not
always clearly differentiated. Next within and located outside the zone of vascular bundleg
is a narrow but clearly perceptible region of a limited number of rows of circular or oblong
thin walled parenchymatous cells, with very small intercellular, spaces. These cells are
normally devoid of inclusions like strach grains or oil globules, though larger cells containing
raphide bundles are occasionally found here. This region merges imperceptibly into the
central bulky mass of fundamental tissue wherein the vascular bundles are situated. The
cells of the former are large, nearly uniform, spherical or oblong and thin walled, with distinct
intercellular spaces and usually without inclusions. Cells with raphide bundles occur here
also. Mechanical elements other than those associated with the vascular bundles are not
present in the entire zone.

The vascular bundles are of the usual monocot type, but limited in number. Those
situated at the extreme periphery are the smallest. Towards the interior they gradually
increase in size. They may be grouped into three main types according to their size, shape
and the presence or absence and the’partial or completely enveloping nature of the associated
mechanical elements viz: ;

(i) Those at the extreme periphery. These are very small, nearly circular to tangen-
tially oblong in outline and as seen in transverse section consists of only one or two xylem
vessels, a small patch of thin walled pholem and surrounding parenchyma.

(i) Those situated towards the centre. These are the largest. In them the elements
of xylem are arranged in a wedge shaped manner and include a number of vessles of wide
lumen in addition to a few narrow ones. The pholem is also well developed and exhibits the
typical monocot structure, There is a crescentic or semicircular arch of sclerenchyma, just
outside the pholem.

(iii) Vascular bundles of a medium or intermediate size situated in the wide region
in between the above mentioned types. Here also the xylem and phloem are well defined
as in the largest types. The thick walled elements almost completely surround the xylem and
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phloem. Of these, those just outside the phloem are small sized, very thick walled com-
pactly arranged and form a well defined narrow crescentic strip or patch of sclerenchyma. The
inner and lateral sides of the vascular bundles are bounded by larger cells with less thick walls.

Diagnostic features of rhizome.
A. Morphological.

1. The rhizome is sympodially branching, almost uniformly cylindrical, about half
an inch in thickness, light rose or reddish brown, juicy or semi-succulent, slightly fibrous,
and provided with a number of small lateral roots. Inrolder portions the surface is slightly
longitudinally wrinkled and marked with raised oblique scars of fallen leaves.

2. The skin is somewhat thick, tough and peelable. It has often an orange to brick
red colour inside, and a characteristic taste and aroma. In transverse section it appears
as a thin orange coloured strip.

3. The region within the rind comprising the rest of the section shows a homogeneous
whitish appearance with a scattered array of dark spots.

4. Fracture short. A number of fine fibres project out at the cut ends.

B. Anatomical.

1. The transverse section is circular, with the outline entire or slightly ridged.

2. The cork zone is composed of regularly arranged cells with characteristic form
and thick orange to light reddish walls. Some of them contain globules of oil.

3. Within the cork zone is a narrow but well defined cortex composed of small
circular or oblong thin walled cells usually without inclusions except a few which contain

raphide bundles.

4. The ground tissue forms the bulk part of the rhizome and consists of large circular
or oblong thin walled cells similar to those of the cortex. A few cells contain raphide bundles.

5. The vascular bundles are limited in number. Those nearest the periphery are
the smallest and without associated mechanical elements. The largest are found towards the
centre and medium sized ones occupy the intermediate region. The larger types are partially
or completely surrounded by thick walled mechanical elements.

6. No element of mechanical tissue other than those associated with the larger
vascular bundles are present. So also storage starch does not occur in any of the tissues.

C. Taste and odour.

The rind has a warm sweetish taste and an aromatic smell. The rest of the rhizome
composed of the massive ground tissue has a mucilaginous sweetish taste and is at times
slightly acrid, but there is no characteristic smell.



DARVI
(zef)

Coscinium fenestratum (Gaertn) Colebr.*
Family—Menispermaceae

Descriptive Synonyms

arat a1wzfwr 7 g3y quAfg = )
FTFEA Trar T WIga g9qEl ||
a7 FEaF: Swear sraFsig 9 1 (wagesE: )
“Darvi daruharidra ca parjanya parjaniti ca
katamkateri pita ca bhavetsaiva pacampaca
saiva kaliyaka proktastatha kaleyakopi ca” (Bhava Prakasa)
«Darvi’ =woody; ‘daruharidrd’ = turmeric like wood, ‘pitadru’, ‘haridru’ ‘pitadaru’
and ‘atipita’ mean yellow wood. ‘Pitakam’ also indicates that the material is yellow in
colour. <‘Kaliyaka’ and ‘Kaileyaka’ refer to its slightly darkish tinge. Putting all these
together there is indication that ‘Darvi’ is a yellow wood or woody substance with g

slightly darkish tinge.f
Properties and Uses :

fawer areefyar g sgeorr auiAgdq |
Fug fgqdanaiy fausuifey wgr 0 (stfa=eg: )
«Tikta daruharidra tu katisna vranamehanut
kanda visarpa tvagdoga visakarniksi dosaha” (Raja Nighantu)
‘Darvi’ is bitter and at the same time ‘katasna’ aromatic (pungent), ‘hot’—(catabolic
promoter), ‘vranamehanut’ useful in ulcers and ‘meha’ a group of urinary diseases, kandu’
—pruritus, ‘visarpa’ erysipelas, ‘tvagdosa’—skin affections, ‘Visa’—poison, ‘karnadosa’—
affections of the ear, and ‘akshidosa’—affections of the eye.
According to Bhava prakasa
grdt faamqur feeg aasuieadngg u (9EgsIEn )
s“Darvi niséaguna kintu netrakarnisya roganut”
Darvi possesses the properties of ‘nisa’ or turmeric and at the same time is useful in
diseases of the mouth eye and ear. And
afs aemzefraraarRafaaEgd: |
“Yadinasyaddarunié3 tada deya ni¢abudhaih”
If daruniga ie. wood turmeric is not available let turmeric be given by the wise.**

* The source of the drug accepted as Darvi or Daruharidra according to Kirtikar and Basu, ‘Khori
and Katrick, and the Indian Addenda to the Pharmacopoeia (Ghosh Materia Medica p. 724) etc.
is Berberis aristata D. C., B. asiatica Roxb., B. vulgaris, etc. belonging to Berberidaceae.

1 The sense contained in the Sanskrit synonyms is applicable to both Berberis and Coscinium
fenestratum.

*# It is worth enquiring whether the yellow colouring matter or any other factor present in this as in
turmeric has any antiseptic property.
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Coscinium fenestratum Colebr.
Synonym Menispermum fenestratum Gaertn.

Family—Menispermaceae

Malayalam ... Maramaiifial
Tamil ... Manjalkodi, Maramanjal
English ... Tree-turmeric, False calumba

Distribution and habitat.

Central and Southern India especially in the Western Ghats, Nilgiris and Travancore
as well as in Ceylon, Singapore, the Malaya States etc. It grows best in the humus soil of
the moist evergreen and semi-deciduous forests under conditions of good rainfall.

Cultivation and collection.

The plant is not cultivated for medicinal purpose. The officinal parts are collected
from the forest seasonally or as and when required.

Habit and general features.

Coscinium fenestratum Colebr. is a very large woody climber with stout stem and
branches which are somewhat slightly twisted, striated, distantly nodose and covered with
greenish or greenish-yellow corky fissured bark. The leaves are thick, leathery, lgrge
and petiolate, broadly ovate to orbicular-deltoid and palmately veined. Plants dioecious
with small sub sessile flowers in globose aggregates at the ends of peduncles which arise
from the older branches. Female flowers give rise to one to three fleshy villous stipitate
drupaceous fruitlets. The young shoots and undersides of leaves have a dense covering of
fine cineraceous (ash-grey) or greyish-yellow tomentum. The plant flowers during the cold
season—November to December.

External morphology.

Leaves: alternate, petiolate, exstipulate. Petiole sub-peltately attached to and shorter
than the blade, one to five inches or more in length according to size of blade, thick round
downy or wooly, and with a partially twisted prominent dilatation or pulvinus' at its base.
Blade broadly ovate to oblong-deltoid, or suborbicular, three to nine inches long and two
to six inches broad, entire, rounded truncate or slightly cordate at base, obtuse or acuminate
at apex, leathery, when mature smooth and shiny above, and hoary yellow tomentose under-
neath with prominently reticulate veins and veinlets.

Flowers: unisexual—the male and the female on separate plants—subsessile, of a
dull greyish green colour and villous. They are aggregated in dense globose fascicled or
umbelled heads or capitules half to three quarters of an inch in diameter, borne at the ends
of round downy peduncles about one inch long several of which arise from the same node on
older and larger woody branches. Bracts reniform villous and closely pressed on the calyx:
those of the peduncles being small. Caltyx, persistent of six free sepals in two series, the
outer three small oval and very downy outside, the inner ones comparatively larger; Petals,
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larger than the sepals, very downy, elliptic-acute and spreading. The staminate flowers
have six stamens of which the outer three are free and the inner connate to the middle.
Anthers small oval adnate; outer ones one-celled, inner ones two-celled. Tle pistillate
Slowers have three to six free, sub-globose carpels with slender subulate reflexed or recurved
styles and six staminodes.

Fruit: An aggregate of one to three or more stipitate nearly globose, villous fleshy
one-seeded drupelets about half an inch in diameter with thick and bony endocarp and
surrounded by the calyx and persistent petals. Seed: superficially subglobose, but hollow
within, it being convolute round a condyliform process. kmbryo with very thin divaricate
cotyledons having an irregular or undulate margin and a small superior radicle.

Officinal part.

The bark from older stems and branches cleared of its outer corky rind is used in
medicine.

Description.

The material as met with in the bazaar consists of dried cut lengths of the stem and
branches varying from half a foot to two feet or more in length and from less than an incl
to about five inches in thickness. These bits according to their age vary in their surface
features as well as in thickness and texture of the outer corky rind. The younger pieces
which are generally the long internodal regions of the tender branches are mostly nearly
uniformly cylindrical, one third to about an inch in diameter, straight or occasionally slightly
twisted, and pale-grey or greyish-yellow, with a fairly smooth suface often marked with
twenty to thirty or more parallel somewhat spiral longitudinal striations spaced about a
millimeter apart. The cut surface has a slight yellowish to greenish-yellow colour. The
entire bark is comparatively thin. The outer corky rind is proportionately thick, compact,
slightly hard and cream yellow in colour. The removal of the rind exposes a hard yellow
zone, which in transverse section appears as an annular crenate band or strip close to the
periphery. Thie officinal bark comprised of the middle and inner barks is a narrow light
greenish to greyish yellow region. The wood which forms the thickest part is pale yellow
and shows a beautiful array of several yellowish medullary rays all radiating from a well
defined centrally placed pith and meeting the convergent inpushings of the crenate band of
hard tissue near the periphery. The pith is often whitish. Its outer portion is harder than
the central region. ’

Older pieces which are one inch or over in diameter are also mostly cylindrical, but
often curved or twisted and slightly nodose. In them the rind is greyish, slightly harder,
somewhat crustaceous, and fissured at several places with shallow vertical slits of varying
lengths.  Other features viz. the thickness of the officinal part and structure of the wood,
are similar to those of the younger bits.

Still older pieces are more woody, heavier, light greenish white to greyish-brown with
the surface slightly longitudinally ridged and more or less rough on account of the formation
of wider and deeper fissures. They are often encrusted with patches of lichens and dried
remnants of mosses and liverworts. The rind is comparatively thick. Its outer part is
softer and more friable than the inner region which retains its compact texture. The officinal
part of the bark is comparatively thicker, and hence these may be preferred to the smaller
bits for officinal purpose.

Coscinium fenestratum

1 & 4. Bits of stem.
2. A Diagram of a segment of the stem (enlarged)
3. Appearance of stem after removal of bark.
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Histology.

The transverse section is circular, or oval, its outline more or less regular and closely
and shallowly crenate. The cork layer which forms the outer most zone is thick, cream
coloured or yellowish-white and composed of twenty to thirty or more rows of nearly uniform,
moderately thick-walled cells, except the more recently formed inner most four or five rows
whose cells are thin walled. A distinct phellogen of one or two rows of narrow cells is found
within the cork in fresh specimens, but is not quite evident in dry material. The cortex
consists of several rows of cells but is nevertheless a comparatively narrow zone. Its cells
are thinwalled mostly polyhedral, tangentially elongate and generallly without content
except a few which contain droplets of an oily nature. The most conspicuous feature of
this region is the presence of a very prominent yellowish annular crenate band of hard tissue
composed of a large number of arches and forming its inner boundary. The arches are
nearly semicircular and their conjoined adjacent ends form wedgelike processes projecting
into the broadened distal ends of the medullary rays. One such arch together with the
adjacent inpushings is found outside a patch of phloem. Two types of sclerotic elements
are found in each arch viz. (i) tangentially curved short segments of sclerenchyma composed
of small thick walled sclerenchymatous cells located just outside the phloem and (i) bright
yellow groups of large cubical, oval, oblong rectangular or elongated stone cells with very
thick pitted walls. The latter compose the bulk portion of each arch. The wood consists
of several narrow radiating wedge-shaped xylem strips and alternating medullary rays. Each
strip of xylem is composed of large sized vessels prominent zones of thick walled fibres and
narrow bands of thin walled parenchyma. In older stems parenchymatous elements are
often absent, _the xylem consisting of thickwalled fibres and vessels. The medullary rays
are very prominent, and twenty to thirty or more in number. Most of them extend from the
pith to the periphery. These are very broad and multiseriate consisting of fifteen to twenty
or more radial rows of cells. Their walls are very thick, provided with simple pits and ulti-
mately become lignified and sclerotic. In transverse sections of dried stems the cells towards
the distal ends of the medullary rays appear obliquely tilted upwards and outwards with
reference to a central radial series of one or more rows of cells, and present a characteristic
appearance. In addition to these there are also a number of narrower secondary medullary
rays between the primary rays. These however do not meet the inpushings of the main
arches. The phloem appears as a broadly crescentic to semicircular patch of tissue outside

each strip of xylem with its peripheral (older) portions in a highly compressed and disorga-
nised condition.

There is a well marked pith in the centre. The cells towards its centre are large,
circular to polyhedral, and fairly thick walled, while those towards the periphery are smaller
and much more thickwalled. Occasionally a few, two to four or more celled groups of
stone cells are found towards the centre of the pith. '

Distinguishing features.
A. Morphological.

1. 'Ihe pieces of stem or branches are cylindrical, straight, curved or twist ofl. Cof-
paratively light though woody, pale green, greyish yellow or dull brownish yellow a c;rding
to age, with the surface often longitudinally striated and in older pieces ﬁs)s/ A (o o
and occasionally encrusted with remnants of lichens, dried moss etc. 0% A0 i
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2. The rind is fairly thick, compact, corky and in older bits slightly friable. In
transverse section it appears as a thick yellowish white strip.

3. Just within the rind and outside the wood, there is a hard yellowish tissue.

4. The wood is pale yellow. On a transverse section it appears highly porous a.nd
shows several broad yellowish medullary rays starting from a central pith and extending
as far as the annular band or strip of hard tissue.

B. Anatomical.
1. The transverse section is mostly circular, with the outline slightly crenate.
2. The cork zone consists of several rows of regular uniform empty thick walled cells.

3. The cortical zone is narrow and consists of tangentially elongate, oblong or
polyhedral cells generally without contents.

4. An yellowish crenate annular band of hard tissue composed of several crescentic
to semi-circular arches is present within, forming an inner boundary of the cortex. E?Ch
arch especially in the younger stems consists of a short crescentic strip of sclerenchyma just
outside the phloem with on either side closely packed groups of large stone cells with very
thick pitted walls. The presence of the crenate annular band of hard tissue and its structure
are important diagnostic features.

5. The phloem proper consists of the usual type of thin walled elements and occurs
as semicircular patches separated by the medullary rays outside each strip of xylem, and
located within the crescentic arches of hard tissue. In older pieces it also shows towards
its periphery patches of compressed and disorganised elements of previously formed phloem.

6. The wood is composed of several large sized vessels, broad zones of thick walled
fibres and narrow strips of wood parenchyma.

7. The medullary rays are twenty to forty or more in number. They are compa-
ratively broad and very prominent. Each ray consists of ten to fifteen or more radial rows
of elongate thick walled cells. In dried specimens the cells at the distal ends of the rays
appear obliquely tilted upwards and outwards with reference to a central series of cells or
cell rows.

8. A well defined pith composed of closely packed thick walled cells is present in
the centre.

9. The absence of storage starch in any of the parenchymatous elements is also a
noteworthy feature.

C. Taste and odour.
The officinal part of the bark has a tolerable bitter taste, but it has no special odour.

Collection, mode of use etc.
The stems and branches are collected from the forests and brought to the market by
the local crude-drug collectors. They are not immediately used but allowed to dry for a
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few weeks before being sold. The dried stems do not seem liable to attack of insect pests
and can be kept in good condition for comparatively long period.s They do not thereby
appear to lose their medicinal value. In preparing them for use the stems are first scraped
to remove the outer corky rind and then gently beaten with wooden mallets when the officinal
part easily separates from the wood. The wood is not ordinarily used for medicinal purpose.

Constituents.

111
l
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|
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I

!; The stem of the plant is reported to contain ceryl-alcohol, hentriacontane, sitoterol,
J‘ palmitic and oleic acids sitosterol glucoside, saponins and berberine (1.6% on the dry basis).

- Total extractives:—

; Petrol ether 2.19; ; ether 2.5%] ; Alcohol 6.9% ; cholroform 3.4% ; Acetone 4.1% ;
I benzene 2.7% ; and water 5.1%;.

Histology of stem of Coscinium fenestratum.

i Fig. 1. Transverse section of stem (Diagrammatic).

»» 2. A segment of figure 1 enlarged.

,» 3. Ditto from an older stem.

,,4&S5. Details of structure of cork cortex, stone-cells
phloem etc and distribution of stone-cells.

,» 0. Structure of phloem.

»» 7. Strip of xylem showing details.

»» 8. Structure of pith cells.

R SRR -

Histology of Coscinium fenestratum (stem)

——



ARKA
Aehs

Calotropis gigantea R Br.*
Family—Asclepiadaceae

Descriptive Synonyms

FFAIRT TOET: TAFATIR FGHRISTT A )

FAAIET: FIAIET: FAISTH: TATIH: 1)

THRISTAsHATAT TATEHaofifafwion: |

IFHIET: YABTSEAAT THST TR 1 (g ETe:)

«Syetarko ganaripah syanmandaro vasukopi ca

svetapuspah sadapuspah sa cdlarkah pratapasah

rakto parorkanama syadarkaparno vikiranah

raktapuspah $uk]aphalastatha sphota prakirtitah™ (Bhava Prakasa)

gagagagsdr fagfiaafasieT: |
siqe: efteaul earsrewer wEFA fa v (geeafilaeeg:)

«“Arkasiiryahvayah puspi vikgirotha vikiranah
jambhalah ksiraparni syadasphoto bhaskaro ravih” (Dhanvantari Nighantu)

@S YFFS q@rdy qgga: || (mnifarafasog:)
“Kgiradalam éukaphalaﬁl talarkasca sadasumah® (Saligrama Nighantu)

“gares:’ CarrgsT:’ || (ursifaseg:)
“Talaphalah”, <“Sadapugpah™ (Réja Nighantu)

¢krmin’———worms.

* In North India both Calotropis gigantea, and Calotropis procera, are used where they are available.
Calatropis gigantea R. Br.the common South Indian type popularly known as Erukku or
Erikku is cosmopolitan in distribution being found throughout India, whereas Calotropis procera,
is almost exclusively North Indian, (though very rarely found cultivated or growing as a garden
escape in some of the hills of South India). The two plants are known by the same vernacular
names and are used as the source of the drug Arka in their respective areas of distribution. They
are essentially similar in appearance, though Calotropis procera, is slightly smaller, and has a more
compact habit.

In Calotropis gigantea there are two varieties viz. (i) a lilac or purple flowered type which is the
common form and (ii) a variety with pale greenish-white flowers which is not so common. In
Travancore-Cochin both the purple as well as the ‘white’ flowered variety are taken for officinal
purposes though the ‘white’ flowered is preferred wherever obtainable. p

Three varieties of Arka are mentioned in Dhanvantari Nighagtu viz. Rajarkah (alarka),
Suklarkah and Svetamandarah. It is doubtful whether these varieties are recognised in Kerala.
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‘Arka’ meaning Sun may refer to the caustic rupturing or blistering nature of the

plant especially of its milky exudate. So also the terms ‘vasuka’ ‘pratapa’ ‘vikirana’
‘sphota’ etc. ‘Sadapuspa’ and ‘sadasuma’ mean bearing flowers throughout the year.
sSukaphalam’ and ‘talarka’ refer to the cotton like pappus attached to the seeds.

Properties and Uses:

AHgd gy qraFsHeSfavaon |
frglra drggeqra: sasmIgagmEHig || (3ragsra:)

“Arkadvayam saram vatakusthakandivisavranan
nihanti plihagulmar§ah slesmodarayakrtkrmin” (Bhava Prakasa)

Both varieties of ‘Arka’ are ‘saram’—laxative, overcomes ‘vata’—derangement of the

nervous factors, ‘kustha’—skin diseases, ‘kandu’—pruritus, ‘visa’—poison, ‘vranin’—

‘pltha’—enlargement of the spleen, ‘gulma’—colics, ‘ar§a’—piles or polypi,

‘Slesmodara’—enlargement of the abdominal glands, ‘yakrt>—enlargement of the liver, and

% HfAgEALm: qAST:FETRT: |
giged Ffaginsd gfeg gairufa 7 (araeafifq=eg:)

“Arkakrmiharastiksnah saro réahkaphanasanah
tatpuspamkrmidosaghnam hanti $ulodardani ca”  (Dhanvantari Nighantu)

hEd LRI arafggafrgdias:
MwanNg: FusggiamfafaaaT: o (i=faaeg:)

“Arkastukaturusnagsca vatajidvahnidipakah
Sophavranaharah kandiukustha krmivinasanah” (Raja Nighantu)

Additional properties ascribed in the above are that ‘arka’is ‘tiksna’—quick in

action, ‘katu’—pungent, ‘usna’—(hot), ‘vahnidipakah’—promoter of digestive power, and
‘éophahara’——useful in anasarca. Its flower is ‘krmidosaghnam’—useful in worms, ‘$@la’—
colics, and ‘udarani’—the various types of abdominal tumours (ascites ?)

“REIRFIILET eurfeqaaias faaaa: |
gAF=SAUrRragFHiaaaEag’ 1

%k *k %
“ustE: wgfaarer: sERfaweg:
TaFFAM 2fra arwEsefaadyy’ (e armfaeg:)

«Svetamandarako tyusnastiktomalaviéodhanah
mitrakrchravrananhanti krminatyantadarunan’

% % sk *
«“Rajarkah katutiktosnah kaphamedovisapahah
vatakusthavrananhanti §ophakanddavisarpanut” (Saligrama Nighantu)

The white variety is ‘atyusna’—very ‘hot’, ‘tikta’—bitter, malavisodhanah’—expels
products, cures ‘mutrakrchra’—difficult micturition, ‘vranan’—ulcers, and
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‘krminatyanta darunan’—worms of virulent types. ‘Rajarka’—the bigger(?) variety, is
‘katu’—pungent, ‘tikta’—bitter, ‘usna’—#hot, ‘kaphamedovisapaha’—overcomes ‘kapha’,
‘meda’—fat, and ‘visa’—poison, and is useful in ‘vata’, ‘kustha’—skin diseases, ‘vranan’
ulcers, ‘sopha’ swelling, ‘kanduw’—pruritus, and ‘visarpa’—erysipelas.

Properties and uses of Flowers

ATHHYE 7 SLIAIANFAG |
AQ=F gqFE: sraa@faaroa o (arassrar)

“Alarkakusumam visyam laghudipana pacanam
arocakaprasekaréah kasasvasanivaranam’ (Bhava Prakasa)

Flower of alarka (the white (?) variety) is ‘vrsyam’—aphrodisiac, ‘laghu dipana-
pacanam’—promoter of digestive factors and digestion, removes ‘arocaka’—want of taste
for food, ‘praseka’—excessive secretion in the mouth requiring constant spitting ‘ar§ah’—
piles, ‘kasa’—cough, and ‘§vasa’—difficult breathing.

IwIEHged YT fEqad

FEH AT SHAEA T |

rrenfay gfra 5 wwfad

guifg gsiragg fed ag n (&ramfameg:)

“Raktarkapuspam madhuram $atiktam ’
kusthakrmighnam kaphanadanam ca -

akhorvisamhanti ca raktapittam

samgrahi gulme évayathu hitam tat” (Saligrama Nighantu)

Flower of the red variety is ‘madhuram’—sweet, ‘satiktam’—also bitter, is useful in
‘kustha’—skin diseases, ‘krmi’—worms, ‘kapha’—mucus etc. and ‘raktapittam’—
haemorrhagic disease caused by the mutual and simultaneous vitiation of ‘rakta’ and ‘pitta’.

It destroys akhorvisam—rat poison, is ‘samgrahi’—arresting of free defaecation and is
beneficial in ‘gulma’—gas tumour (colics), and ‘$vayathu’—swelling.

Properties of the milky exudate

dArwiey fagarsyf feasd g@an &9 |
FgIeHIaTgT AgRafglaqg n (wragsrar)

“Ksiramarkasyatiktospam snigdham salavanam laghu
kusthagulmodaraharam $resthametadvirecanam”

(Bhava Prakasa)
The milky exudate of ‘arka’ is bitter, ‘hot’, demulcent, saltish and light.
It is a very good or effective purgative.

It is useful »
in skin diseases, gas tumour and ascitis.




o |>lul|' u“. |I‘\/m M
i 'n“‘m
i ..l el 4 ‘f}““""“ i “““mm
e i ”'m .»";\-_-.. “ Bl

2o

:.'J;I&, il mlﬂm[ ”(1 ﬂ‘l : ' !NIIII'W n’,','llnu;ﬂ

ru L J)n (llllfl' Tyl it
Ll Lt

Calotropis gigantea R. Br.

19

Calotropis gigantea R. Br.
Family—Asclepiadaceae.

Malayalam, ... Erikku
Tamil ... Erukku
Hindi ... Madar, Ak

Distribution and habitat.

Calotropis gigantea, is found distributed throughout India. Its range extends from
Punjab to Assam in the north, to Tinnevelly and Travancore, as far as the Cape, in the south.
It occurs very commonly in the plains and occasionally in the hills, up to an altitude of
3,000 feet. It grows well in most types of soils, sometimes even where nothing else will
grow such as sandy barren ground, but luxuriates chiefly on rubbish heaps, on waste land
by the sides of roads, on ruins of dilapidated buildings or edifices and similar places. The
plant is in flower and fruit almost throughout the year (sadapus‘pa’).

Habit and general features.

Calotropis gigantea, is a hardy, much branched, large sized, erect pale greyish, pro-
fusely milky, somewhat nauseatingly odorous shrub, three to eight feet high, usually with
only a very short thick stumpy stem, —a quarter to half a foot or more in diameter, from
the basal part of which or close to the ground level arise a number of stout woody branches
bearing simple opposite subsessile leaves, and many flowered bunches of beautiful lilac rosy
or purple tinted medium sized flowers. The trunk and older branches are covered with
thick, light yellowish white or ash grey, corky soft and friable, deeply fissured bark. The
tender shoots and inflorescence have a thick covering of soft loosely appressed whitish waxy
somewhat powdery hairs that give them the characteristic pale hoary appearance.

External morphology.

Leaves: simple, opposite, sub-sessile, slightly thick, fleshy coriaceous, four to six
inches long by two to three inches broad, broadly cuneate obovate, or obovate oblong,
slightly cordate and auricled at base with tufts of short simple hairs on the upper side near
place of attachment to the petiole. The tender leaves are covered with ash grey pubescence.
Mature leaves are nearly smooth or even glabrous and pale green.

The flowers: are regular, bisexual, lilac or pale rose purple or rarely light greenish
yellow and have a faint odour. They are arranged in simple or rarely compound cymose
corymbs at the ends of laterally placed or interpetiolar peduncles arising from alternate
sides of the nodes. Each cluster is siirrounded by an involucre of several small oblong
pointed scaly caducous bracts. Flower buds ovoid. Calyx-five lobed; lobes broadly ovate
with small fleshy teeth-like glands at the base within. Corolla-regular, gamopetalous, pale
rose purple or lilac within and at the margins of the lobes, rarely greenish yellow, subretate
to broadly sub campanulate with a short tube and five broad ovate lanceolate valvate spread-
ing lobes. These are free for more than half their length and get partially reflexed and twisted
sometime after opening. Stamens-five, inserted at the base of the corolla. Filaments united
to form a large staminal column provided with five conspicuous radiating coronal appendages
that are completely adnate to, but slightly shorter than the column. The appendages are
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fleshy, pale purplish or yellowish white and laterally compressed with a circinately recurved
hollow dorsal spur at base and two short obtuse obliquely divergent auricles towards the
top just below the apex. Anthers-short, broad, somewhat horny, with broadly triangular
membraneous anther tips that are inflexed over the sides of the stigmatic head. Anther
cells shallow, each containing a solitary waxy flattened and compressed pendulous pollen
mass or pollinium affixed to the attenuated apex and attached by slender caudicles to the
oblong pollen carriers. Pistil of two carpels, with distinctly separate ovaries and styles which
are united at the top to form a depressed five angular muticous stigmatic head.

Fruit: of two, or more often of only one, large inflated smooth or ventricose, ash
grey or greyish green, thick fleshy ovate slightly beaked recurved follicular mericarps three
to four inches long and one and a half to two inches broad. Seeds many, thin, broadly ovate,
about’ quarter inch in diameter, plano-convex; the apex surmounted by a coma of long
slender silky hairs.

Officinal parts.

The parts used are, ‘puspa’—flower, ‘ksira’~the milky juice-mainly for external use, and,
‘mula twak’-root bark, used mostly as an antidote. Occasionally the leaves are also used.

Description of roots.

The material brought for sale or exhibited are cut lengths of roots that range from
less than a foot to three feet or more in length and from less than an inch to three or four
inches in diameter. The pieces are simple or branched, cylindrical, often bent or curved,
very seldom straight, woody but not heavy, greyish white or greyish yellow and covered with
a thick bark. 1In the fresh condition plenty of whitish latex exudes from cuts or wounds in
the bark. As the roots dry up the flow of latex gradually diminishes until it ceases altogether.
The surface is deeply and closely longitudinally furrowed and hence apyears rough, but is
not hard. In young roots the clefts are comparatively narrow short and shallow, whereas
in older roots they are half to two inches or more in length, deep, wide, and very prominent
with the edges recurved. These do not usually anastomose, though they may become longer
and deeper. In all cases the depth of the furrow is limited to the thickness of the outer corky
rind. In dry roots a number of irregularly spaced short shallow transverse cracks extending
half way around the root are found on the concave side of the bends. The rind or outer
bark is appreciably thick, distinctly corky, soft and easily friable. In transverse section it
has a cream yellow colour. In older and stouter roots its width often exceeds that of the rest
of the bark and shows differentiation into a slightly dark coloured and finely lamellated
peripheral portion and a more compact lighter coloured inner region. The rind does not
peel off but being soft most often gets worn away or rubbed off as a result of rough handling,
making the surface ultimately smooth.

The officinal part of the bark is about a tenth of an inch in thickness in the smaller
roots but is considerably thicker in stouter roots. It is easily separated from the wood in
the fresh condition and has a starch white colour as seen in transverse section, in contrast to
the light yellow colour of the wood and cork. Latex exudes from several points in the peri-
pheral part as well as from the region nearest the wood and hence the cut surface often
appears mottled with spots.

2.

Histology.

The roots exhibit a simple internal structure. The outline in cross sections of smaller
roots, is minutely wavy, and in those of the thicker roots is distinctly and broadly dentate,
the teeth corresponding to the corky ridges. The cork zone is composed of thirty to fifty
or more rows of polyhedral to nearly cubical thin walled cells, those of the extreme periphery
being often compressed and out of shape. - Very small sized cubical crystals are found in
a few cells of the inner rows. Except for these, the cells appear devoid of contents and the
walls free from any special coloration. The phellogen is distinct and composed of two or
three rows of narrow tangentially elongate thin walled cells. The cortex is a comparatively
narrow region of few rows of cubical rectangular or oblong thin walled cells most of .which
are loaded with numerous starch grains. Cut ends of latex tubes can be made out in the
region. The bast forms the broadest part of the bark and consists of a number of brpad
radial bands of thin walled phloem elements alternating with very narrow strips of straight
medullary rays. The phloem parenchyma cells are regular; some of them contain c1.1b1ca1
crystals. The cut ends of a number of latex tubes can be made out in the phloem as in the
cortex. No mechanical elements are present in the cortex or bast. The cambium (cambi-
Jorm tissue) is quite distinct and consists of three or four rows of very narrow rthangular
cells.  The medullary ray cells are thin walled cubical to oblong and fully loaded w1t_h starch
grains. Those situated towards the inside are narrower and radially elongate while those
towards the distal portion are broader and tangentially elongate.

The wood is composed mainly of wood parenchyma with sparsely scattered groups
in radial rows of large xylem vessels and narrow medullary rays. Thf: xylem parf.:nchyma
cells are small in size, comparatively thick walled, and in transverse section appear triangular,
cubical or polygonal in outline. There are usually three to six rows of xylenf pare{ICh}{ma
alternating with a single uniseriate medullary ray. A very limited number pf bi-or ’['rl-serlate
rays are occasionally present. The medullary rays of the wood are continuous with those
of the bast and most of them extend from the centre to the periphery. Thfe cells of the
medullary rays in the xylem part are nearly rectangular to polygonal and radially elongate
with fairly thick pitted walls. Several of them contain numerous, small sized, starch g_ralr}lls.
Sclerenchymatous elements are not normally found in the xylem, and there 1s 10 pith i the
centre.

Distinguishing features.
A. Morphological.

: ) s d
1. The roots are woody but light, greyish white or greyish yellow, cylindrical an
often curved, with the surface condiserably fissured longitudinally.

2. The rind or ‘outer bark’ is appreciably thick, corky, soft and casily friable.

ulky, starchy white, has a

s : t of the bark is b ;
3. In the fresh condition the officinal part o thinner greyish

fairly homogeneous structure and exudes plenty of latex. In dried roots it 1s

and somewhat friable.
B. Anatomical.

1. The transverse section is nearly circular or oval and outline minutely wavy to
dentate. :
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2. The cork zone is deeply and widely fissured, and composed of several rows of

small cubical or rectangular regularly arranged thin walled cells.

3. The cortex is comparatively narrow, and comprised of a few rows of thin walled

cells loaded with starch grains.

The starch grains have a characteristic form.

4. The bast forms the bulkiest portion and consists of broad radial bands of thin

walled phloem elements alternating with narrow medullary rays.
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5. Latex tubes occur in the cortex and bast.

6. Wood consists mostly of xylem parenchyma,

several medullary rays.

7. The medullary rays are straight and mostly uni-seriate or very occasionally bi-

-.41::..:--:-\“_. W
| i |
~ N 9@ i
° . S @B eF
. NSO
.............. e, e .
s.i.%o.:..u\“n. -:..- s-..ﬁuntﬁ%.% %V\ . — Y \\\\\\\\q\&
H.-, ) n...\ it \\ %, {1/ \\\ () \N. @owi-&s..
Skt 0l Sy U1 o e
SRR TS Y Lo AT LRI
SR L LI D T
i s /
) Ao by uaatesirl
w@ﬁ&ﬁ»...w..\“m.....?.s.ﬁ........~.. o
A et
iy G0 0% L0l
2T [
ity
il gt
[/ -.§
: __\\\\\\ agfi s.&-.a....
: lasli
uptllpahtrebissi
sEacill A
e
A o) TR
1 _wa«\hhg-.n_..ﬁ -‘.w...m.cﬂﬁ..--‘..
g - = Y 5.9
= g & &
g g 2 e B
z ° 5] I 2.2
4 © 2 S S w
-2 o t o - &=
= = o g 8.9
© 4y C -
o = QL
m 2 5 B 5=
> & 4 e
= ~ ]
= = -]
[0 < = M~ =
= A o S g8
g 4 m S§ 8
d = < - ﬁ
2 = g O
s 2 0 g
2 S W, T 52,
= R 2 5 2
S 2 W %) m H w
g G e Sl
= s S g% g
= = § = = >
5 B3 % see T 2
= e R £ 88
cg 8 & 8 3T S
= ot > - e © g
oS & = Q O [ m
o 59 O = 12
g hC 5] m O m ..M g
g8 4 % z S5 2
17 Q 9 =
5 o £ gd%%
25§58 2§ 3
=i 5 5 < 3 =
S=f L) ] Q 0 . 2] 0 O
%) ..m 2 .ouu o x5 rN =)
e g 40 ¥ 5 BE
[ O o 2 e Y 3
§8 & g8 ss 2 82§
& B BB S S B
= ﬂc ] ..nlm.. m n., ..m.AV o)
o He R b=
(5] < @] ) < &0
g o £ S 35
— = (2] = <c A
= o < Q e
< o = Q en o

il

seriate.

used. In preparing the root bark for officinal use the soft outer bark is scraped. The roots

cannot be kept for any length of time since the bark is easily attacked and damaged by worms

Rats nibble off the bark even in the fresh condition.

insects, etc.

Histology of Calotropis gigantea Root.

Transverse section (Diagrammatic).
2. Sketch of a sector of the T. S. enlarged.
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, cortex, and adjacent tissues.

3. Cork
4. Portion of bast region.

2

2

Histology of Calotropis gigantea Root.

5. A portion of newly formed wood and phloem.

6. Starch grains.

2
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AGNIMANTHAH
(=rfomee)

Premna serratifolia Linn.”
( Family—Verbenaceae
Descriptive Synonyms

Afaaeal s7: gearg =aufi aforwifer |

} AT Jadr asiq Jrzar gaafasr | (FTagEHE:)

| “Agnimantho jaya sa syat $riparni ganikarika

‘ jaya jayanti tarkari nadeyi vaijayantikda” (Bhava Prakasa)
1 “gfage:” caforar’ “fafsfors” (anfeurafagg:)

| ‘Havirmanthah’; <karnika’; ‘girikarnika’ (Saligrama Nighantu)

‘Agnimantha’, ‘Arani’, ‘Havirmantha’, ‘Vahnimantha’ etc. mean producing fire by
friction, on account of its wood being used for producing fire by churning.

Properties and Uses:
Afvawrer: zaaggaiom: FEIEEq |

qugFgs feaasqegay agshaa o (wrasHIa:)
. “Agnimanthah §vayathunudviryosnah kaphavatahrt . :
| pandunutkatukastiktastuvaro madhurognidah” (Bhava Prakasa)

aFid sgwifagar aqnemfasasfag |

Meassrea frareifasfaarmafaafad 1 (smawaffaeog:)
“Tarkari katuka tikta tathosnanilapandujit ,‘
$otha $lesmagnimandyarso vidvibandhamavinagini” (Dhanvantari Nighantu)

FfaueaY gaeniaa: TANEYEga: |
faageggavarfmdiasy aaa@a: o
sfazmyd FRMIAAFIHIGHY |
agaEdfame qoge faw gar |
AFTADNUT & FrAfefaniaag | (FrervgTea<y) |
“Agnimantho brhatproktah katuscosno madhusmrtah : \
tiktastu tuvaragcagnidipako vatanasanah
prati§ydyam kapham $othamargascaivamavatakam !
malarodhamcagnimandyam pandurogam visam tathd |
amam ca medorogam ca nasayediti kirtitam” (Nighantu Ratnakara) \
. ‘Agnimantha’ is pungent, bitter, astringent and sweet; it is hof in action, gives |
digestive power and is useful in ‘kapha’, ‘vata’, anemia, weak digestion, piles, constipation
and ‘4ma’, and overcomes oedema, coryza, poison and excessive fatty condition of the body

* Roots of a few other species of Premna such as P. coriacea Clarke, P. latifolia Roxb. etc. are often
used as substitute or adulterant.
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Premna serratifolia Linn.

Family—Verbenaceae

Tamil ...Mufifiay, Peymififiay.
Malayalam ... Muifia.
Hindi ... Agetha, Arni, Arani.

Distribution.

The plant is common in many parts of India. It is recorded as occuring in Sylhet,
Bombay, S. Carnatic and Travancore—Cochin, where it grows under mesophytic conditions
at all places in the plains.

Habits and general features.

Premna serratifolia Linn. is a small sized tree or large shrub with a comparatively
short trunk and numerous branches, bearing simple, opposite dark green leaves and cymose |
panicles of small inconspicuous flowers. Its older parts are often armed with large, opposite, |
straight, strong, woody spines that represent the basal parts of stunted branches. Bark
smooth, thin, dark brown or brownish yellow and lenticellate. The leaves and flowers
emit a very strong offensive or unpleasant odour when bruised. Flowering time before
or at the beginning of the rains (April-June).

Root-woody, thick and much branched ; its bark Fas an agreeable strongly aromatic
smell. il

External morphology.
Leaves : Simple, opposite or rarely whorled, exstipulate, dark green and shinine ‘3; 0 0\ 2 ;

above, dull below, membraneous when young, harshly coriaceous when mature ovate 18 ‘ 48 ’M%MW

elliptic or broad ovate, entire or irregularly toothed (crenate—serrate or dentate) rounded

or sub-acute at base and acute at apex, with four to six pairs of primary lateral nerves which |

are generally pubescent beneath. Petiole one third to half an inch long. The sizc shape

and margin of the leaf shows considerable variation even in the same plant.

Flowers: very small, generally less than an eighth of an inch long, bracteate, pale
greenish white or greenish yellow, bisexual or polygamous, and arranged in many flowered
terminal, short peduncled, corymbiform cymose panicles with a spread or diameter of two
to four inches. The primary divisions of the panicle are opposite whereas the terminal
ones are twoforked or dichotomous. Bracts—small, about one sixteenth of an inch long,
lanceolate, pubescent. Calyx—shallowly cupular, glabrous, persistent,—becoming slightly
larger and saucer shaped in the fruit—,subentire or obscurely two lipped with either one

lip entire and the other two lobed or one lip subentire or iwo lobed and the other three lobed : 4 1 1 'i, :4 t%
lobes obtuse, about one sixteenth to one tenth of an inch. Corolla—greenish yellow about ' = = : i’ y S ’ l,,’),l//'/ f"?{,ﬁj
twice the length of the calyx, glabrous outside, tubular, obliquely funnel-shaped or slightly | Yo N G %/// 1

SR

bilabiate, five lobed or subequally four lobed, the po-terior lobe narrow undivided and nearly
double the length of the other which is broad and three parted ; throat hairy or villous
within. Stamens-four, about the length of the calyx, rarely slightly exserted ; filaments hairy
at the base ; anthers ovate or rounded, divergent from base ; Ovary-two or four celled and
four ovuled with a linear style ending in a shortly bifid stigma.

R S

Premna serratifolia Linn,
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1 b. Portion of bark enlarged

2a &2b. Premna serratifolia root.

Calotropis gigantea root.

I a.
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Fruit : a small globose or oblong or rarely pear shaped, entire one to four chambered
and one to four seeded drupe, less than a quarter inch in diameter, and black when ripe with
the persistent saucer shaped calyx, surrounding its base. Seeds small enclosed within the
rigid bony endocarp.

Wood : light cream yellow to light brown, moderately hard, and feebly scented
Officinal parts.
The roots, root bark and leaves are used in medicine.
Description of roots. V

The roots are light brownish or yellowish brown, woody, strong, and possess a very
agreeably scented bark. Those exhibited or brought for sale are simple or branched cut
bits of the larger roots and vary from less than an inch to four inches or more in diameter.
The smaller of these roots often have a large number of very fragrant small wiry fibrous
rootlets attached to them. The entire root bark is thin and varies from about a sixteenth of
an inch in the smaller roots to about one quarter of an inch in the stouter ones. The rind
is comparatively thick, light brownish yellow to light brown, corky, soft and very easily ffiable-
The surface is fairly smooth in the smaller roots but shallowly cracked or ﬁs§1§red in the
thicker roots and normally without prominent lenticels or other surface irregularities. Immg-
diately within the corky tissue and in close contact with it, is a conspicuous, dark turmeric
yellow to reddish brown, easily scrapable and strongly aromatic oily or resinous tissue, about
a hair’s breadth in thickness. This layer is readily exposed on scraping or rubbing off the
corky covering and is the region responsible for the delightful scent of the roots. The
living bark which is next within, is creamy wtite in fresh roots, but its colour gradually turns
to a characteristic blue black when exposed to air. This change of colour is especially vyell
marked in the portion nearest the wood so that in a transverse section of the root this region
usually appears dark brown to balck and often imparts a blue black pigmentation even to
the outer regions of the wood. The fresh root bark is mucilaginous and slightly sweetish at

first but later on the taste becomes bitter and even pungent.

The wood is hard, close grained, very minutely porous and shows an exceeQingly
large number of very fine whitish medullary rays. It has a mild fragrance somewhat similar
to that of sandal wood.

Histology.

The cork zone is composed of two distinct types of cells which regularly alternate
with each other viz., thin or narrow zonescomposed of three or more rows of comparatively
thick walled brownish yellow rectangulr cells and broader zones of four to eight or more
rows of narrow rectangular thin walled empty cells. The cells of the innermost rows of cork
show yellowish or yellowish brown contents. Phellogen is composed of one or two rows
of fairly big tangentially clongate rectangular cells rich in protoplasmic ccrtents.

In young roots the cortex or middle bark is a proportionately wide region of several
rows of cells occupying about half the thickness of the entire bark. The cells are thin walled
and mostly polyhedral though of various sizes and shapes. Some are even tangentially
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elongate. The bast consists essentially thin walled phloem elements. These are of the
normal type and composed of large sized sieve tubes and regularly arranged rectangular to
nearly isodiametric phloem parenchyma cells. In addition, isolated few celled groups of
stone cells are found in the bast amidst the phloem elements. The stone cells are small
and very thick walled. Medullary rays are many and mostly uniseriate, with occasional
two to three seriate rays. Taeir cells in the phloem part are thin walled and rich in proto-
plasmic contents but otherwise ordinarily devoid of inclusions like starch. They are narrow
and radially elongate in the portions near the wood but gradually become tangentially
elongate as the rays approach the cortex. The medullary ray cells in the xylem have thick
pitted walls and contain starch grains. The cambium is a narrow zone comprised of one
or two rows of cells. The wood appears distinctly porous and is composed mainly of vessels
of various sizes and thick walled sclerenchyma. The bulkof the wood is constituted of

sclerenchyma, the cells of which appear polygonal in transverse sections. There is no pith
in the centre.

The structure of the bark from the older roots differs in certain important respects
from that of the young bark. The zone of cork is considerably thick and composed of
several rows of cells formed from successively developed layers of phellogen. As in the case
of younger barks here also narrow layers composed of few rows of thick walled narrow cells
alternate with broader zones composed of a larger number of rows of thin walled broadly
rectangular cells. The cells of the former especially those of the innermost rows contain
yellowish brown contents (0il?). The development of fresh layers of phellogen finally results
in the complete elimination of all primary tissues of the cortex. The region next within
has a homogeneous structure being composed almost exclusively of the regularly arranged
secondary bast elements as far as the wood. The cells of phloem parenchyma are mostly
isodiametric—cubical to polygonal in outline—,thin walled, and appear empty except some
which show finely granular contents. There are usually two five rows of phloem elements
between adjacent medullary rays. Sparsely scattered amidst the bast elements are one to
five or more celled groups of stone cells arranged in irregualr concentric rings.

Medullary rays of the bast are continuous with those of the wood. They are narrow
and extend as far as the cork tissue, almost abutting into the latter. They are more or less
of uniform width and radially straight. Each ray consists of one or two or rarely three rows
of thin walled rectangular radially elongate cells nearly twice as long as broad, with finely

granular contents. The cells of the medullary rays and to some extent those of the bast
are tangentially extended towards the periphery.

Wood consists of radial rows of vessels of various sizes, very thick walled wood fibres
and several narrow medullary rays. The walls of vessels as well as those of the medullary
rays are pitted. The medullary ray cells in the wood are fully packed with starch grains.

Distinguishing features of root.
A. Morphological

1. Thae roots are light yellowish brown to light brown, woody and strong with the
surface shallowly fissured.
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2. The outer bark or rind is fairly thick, corky, soft and easily friable. On scraping
or removing the soft tissue a brownish or reddish yellow (turmeric coloured) strongly aro-
matic oily layer is exposed. '

3. The living bark in fresh roots is juicy, cream white in colour and has a fairly homo-
geneous structure. On exposure, the tissue takes on a characteristic blue-black tint. (In

roots kept for sale or otherwise stored the surface shows patches of blue wherever the outer
bark has been rubbed off).

4. The wood is whitish, hard, close grained and in transverse section shows a finely
porous appearance.

B. Anatomical.

1. The transverse section is circular or oval but the outline is not regular.

2. The cork tissue is composed of two types of elements—narrow zones of two to
five or more rows of cells with thick walls alternating with broader zones of four to eight
or more rows of thin walled broadly rectangular cells.

3. The cortical zone—evident in young root bark only—is composed of thin walled
cells of various sizes.

4. The bast forms the most prominent part of the bark and shows broad segments
of phloem composed of regularly arranged parenchymatous elements and large sieve tubes.
Few celled groups of stone cells either isolated or arranged in irregular concentric rings occur
in the bast. v

5. The medullary rays are many, narrow, and mostly uniseriate with occasional
two and three seriate rays. Their cells in the phloem are thin walled, but in the xylem they
have thick pitted walls and are loaded with starch.

6. There is no pith in the centre.
C. Taste and odour.

The root bark has a characteristic agreeable odour. The fresh bark is at first muci-
laginous sweetish, but bitter and pungent later. The wood is mildly scented.

Histology of root of Premna serratifolia Linn.

Fig. 1. Diagram of T.S. of a radial segment of the root, showing disposition of
tissues.

Fig. 2. Details of structure of cork and adjacent tissues as seen in T.S.
Fig. 3. Details of bast region.

Fig. 4. A portion of wood showing structural details.
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SYONAKAH
(z=tams:)

Oroxylum indicum Vent. (Syn. Calosanthes indica Blume)*
Family—Bignoniaceae

Descriptive Synonyms

IANATH: AT TATAES FTaF T0THN: |
AUEHIU IA] JFATE FEAr: ||

dregeasTgaifT ggfara: Feraw | (wrassra:)

“Syonikah $osanascasyannata katvanga tuntikah
mandiikaparna patrorna §ukanasa kutannatiah

dirghavrntorajuécapi prthusimba katambharah” (Bhava Prakasa)

“Mayurajangha” and <priyajivi” are two other terms mentioned in Siligrima
Nighantu. y

‘Patrornam’ =silk or silk garment, may indicate the thin silky membraneous texture
of the wings of the seed. ‘Sukanisa’ =having an aquiline nose; the flower buds are aquiline
in form. ‘Dirghavrntah=having long stalk. ‘Prthuéimba’ = having broad fruit wall: the
fruits are long and broad like a scabbard. ‘Mayarajangha’ =like peacock’s leg—may refer
to the warty nature of the rachis. :

Properties and Uses

ARG a1 FgHEga A 7w |
At faFarsfsssrenfammmgoma: ||

“Syonakodipanah pike katukastuvaro himah
grahi tiktonilaglesmapittakasapranaganah’

(wragaEra:)

(Bhava Prakasa)

‘Syonakah’ stimulates digestion, on digestion becomes pungent, is astringent and
‘cooling’, is costive, bitter, and controls cough caused by ‘vata’ ‘kapha’ and ‘pitta’.

wArFEgafeass: somfagda:

FIgF: AA[Y Foar FBDN arafasar ||

gfaq@sar Fefadgsfaamm: |

FaFABAIANFR@ GIITITA: ||

FeUi F63  ArMAAIAIHGAAOT:
“Syondkastuvarasthiktah katuscagnipradipanah
grihakaséitalovrsyo baladoviatapittahs
sannipata jvarakaphatridosarucinasanah
smavatakrmivamikasatisaranasanah
trspamkusthamnadayat ityevamahurmanisinah”

* Source plant in Kerala.
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gwenrarafager: Mwgifaasas: |

gav: wawfeasar afeadmge: 9w ||

fagearearaarafa: sEras@ITHNAT |
«tundukovatajidriksah $ophahagnibalapradah
tuvaragéitalastiktovastirogaharahparah
pittaglesmamavatarih $vasakasarucirjayet.”

(arfearafagog:)

(Saligrama Nighantu)

Other properties ascribed in the above are that Syonikah is ‘vrsyah’—aphrodisiacs
sba]adah’——Stfength giving, ‘sannipitajvgrahara’—curmg fever vyhere all the three dosas,
cyata’, ‘pitta’, and ‘kapha’, are deranged, is ‘rﬁksa"—’dry’.ox: devoid of ‘sneha’, and is useful
in anorexia, ‘dmavata’, ‘k;mi’-—wox:ms, - ‘vaml’_—von.nttmg, ‘kasa’—cough, ‘atisira’—
diarrhoea, ‘trsnd’—thirst ‘kustha’—skin diseases including leprosy, oedema, and ‘vastiroga’

__bladder conditions.
Properties of the tender fruit

FIEFEAGS TG TAITTREIIZY |
g FOE AL QAT FIIIF |

TeAIRT HAET. .. ... (vragsra)
A JFS AEAFIC AR FF |

g =T q9%g FedAifiagdiasy ||

QU -TFZFEAT [EAITTFHIRI |

srefa 9 gfasda armafefaafgayg (wfeamfaseg:)

«Tundukasyaphalam balam riksam vatakaphapaham
hrdyamkasdyam madhuram rocanam laghu dipanam

gulméréahkrmih;t ......... 2 (Bhava Prakasa)

«Komalam tu phalam casya tuvaram madhuram laghu

hrdyam rucyam pacakam ca kanthyam cagnipradipakam

usnam ca katukam ksaram gulma vata kaphar$anut
arucimcakrmiscaiva nasayeditikirtitam” . (Saligrama Nighantu )

The tender fruit of ‘tunduka’ is dry, removes ‘vata’ and ‘kapha’, is pleasing or
ple (to the heart?); is astringent, sweet, light, promotes taste, and digestive fire, and

agreea |ma’ (gas tumour?), piles and worm.

destroys ‘8¢
The tender fruit is also ‘kanthyam’—useful in throat conditions. It is ‘uspam’—hot,

% tukam’——Pungent’ and ‘ksaram’—alkaline or caustic.
kat !

Properties of mature (but not ripe) fruit

vevevevene S1E YT ATT TFTIO ||

(wragsn)
€0 b v praudham guruvitaprakopanam” (Bhava Prakasa)

The mature fruit is ‘guru’—difficult of digestion, and exites ‘vata’.



30
Oroxylum indicum Vent.
(Syn. Calosanthes indica Blume.)

Family—Bignoniaceae

Tamil ... Pevakai, Pezvakai, Vengazantai
Malayalam Palakappayyani, Peyyazanta
Hindi ... Sona, Arlu, Sonapatha, Phalphala.

Distribution and habitat.

Fairly common throughout India from the Himalayas southwards to Konkan,
Malabar, the Ghats and Coromandal, It is found sparsely scattered throughout the ever-

green forests and in moist places of the decidous forests from sea level to about 2,000 feet,
but is not abundant anywhere.

Habit and general features.

Oroxylum indicum is a medium sized to large conspicous but rather ungainly sparingly
br‘anched thin foliaged deciduous tree, reaching a, height of twentyfive to fifty feet or more,
vs‘nth tall straight but not stout trunk and a few decussate horizontal branches bearing con-
siderably large sized ternately two to three pinnate leaves having several large leaflets terminal
spikes of large lurid or brownish yellow flowers and large transversely compressed sword-
shapgd pods. Both the trunk and branches are covered with thick soft smooth somewhat
greyish spongy bark tinged bright green inside and prominently marked outside with the
large broadly-elliptic smooth slightly sunken scars of fallen leaves, and very often also mottled
with .patches of variously coloured lichens. The tree when in fruit with numbers of them
hanging from the ends of leafless branches presents a rather weird apprearance. Wood
yellowish-white to deep-yellow, soft, spongy and without a distinct heart wood (Nissarah)
Flowering time the beginning of the cold season—January to March. Fruits-April to July.

External morphology.

Leaves :  Opposite, exstipulate, considerably large, three to six feet or more long
and two or four feet broad, triangular in outline, ternately two to three pinnate, with about
ﬁve or more pairs of primary pinnae. The rachis is very stout, cylindric, swollen at the
junction of the branches and has a warty lenticellate rough surface. Leaflets, many, with
short petiolules, uncqual, three to five inches long and two to three inches broad, broadly
ovate, entire, rounded at base, suddenly and shortly caudate-acuminate or obtuse at apex
glabrous and dark-green above and paler beneath with the nerves prominent.

The inflorescence is an erect terminal raceme up to about four feet long with one or
two feet of nearly quadrangular scabrous flowerless basal portion. Bracts partially fused
with the pedicels.

Flowers : Many, large, and fleshy. They are dark lurid to reddishpurple outside,
dull or pale pinkish-yellow within, and have an unpleasant odour. The pedicels are short
stout, glabrous, spreading, up to two inches long, and articulated at base. Calyx large, one
inch by three quarters of an inch, leathery of fleshy, glabrous, oblong campanulate, truncate
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or indistinctly toothed, and persistent. It usually gets split on one side as the fruit develops.
Corolla-large, two to three inches long, white to purplish, fleshy, campanulate, and ventricose
below : tube short ; limb somewhat two-lipped and five lobed with the upper pair partially
connate ; mouth two to three and a half inches in diameter ; /obes, sub-equal round crisped
much crumpled in bud and thickly covered on both sides with papillose hairs. Stamens-
five, all fertile, shortly or scarcely exserted ; filaments free, unequal inserted near the base of
the tube, very wooly at base, with the exterior pair which is the longest incurved under the
upper lip of the corolla : anthers—glabrous, two celled ; cells—oblong, parallel, pendulous
from the top of the connective, and diverging below with the connective slightly produced
above the anther lobes as a short mucro. A large fleshy, cushion-like somewhat pentagonal
disc is present surrounding the base of the ovary. Ovary—sub-sessile, glabrous, oblong

somewhat compressed contracted towards the base, two-celled with many ovules in each cellj

Style about the length -of the filaments, two to two and a half inches—, hollow along its

whole length and opening out as a funnel-shaped mouth between the membraneous slightly

incurved semi-circular lobes of the stigma.

Fruit : a very large,. woody, broadly linear or sword-shaped, flattened or strongl

ssed two valved retrofracted septifragal capsule, one to three feet long, two to thfe}e’
alf inches wide, half to three quarters of an inch in thickness, tapering ’at both ends
ong both the incurved margins and compressed parallel to the septum. Valve.s,'
RS T Rnesh thin flat, and parallel to the valves ; seeds-very many, closel

. _pricateds thinly discoid-very flat and thin-oblong or rectangular, with broad hy;h'ne oi
asparent membraneous wings on three sides except at the basal side, and including the
two to three inches long.  Embryo small ; cotyledons emarginate. =

compre
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Oﬁicinal pal’t

Root bark and tender fruits

Description of root : The roots are stout and woody but not very heavy, greyish
wa to light browi, often tinged with a light purple or rose colour, with the surface fairly
but often uneven or irregular due to pressure from soil componen.s, distantly
and sparsely lenticellate and marked with a large number of faint narrow vertical streaks or
cracks at close intervals. The entire bark is a quarter to half an inch or more thick, soft,
juicy, and easily cut. In the fresh roots the living bark has a light cream-white to cream
yellow colour and nearly h'omogenous texture. Cut or otherwise exposed portions of the
bark, within a very short time of exposure to air, take on a greenish tint in a characteristic
manner. The tissues at first turn greenish-yellow, then light green and finally dark green.
The change usually begins and is distinctly marked in the portion nearest the wood and
the colour change extends outwards until the entire cut surface appears greenish.
liarity is observable in the case of the stem bark also and may be considered a
y feature of the bark.

bro
mooth,

gradually

The pecu
pnoteworth

The surface skin is very thin, often less than 0.2 m.m. in thickness, soft, easily
scrapable and injured on slightest abrasion or rubbing. Hence on the surface of the
pulled out roots a number of greenish patches representing the exposed or wounded
portions of the inner tissue are usually found. The inner bark is whitish, slightly fibrous
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and presents a faintly lamellated appearance due to the presence of intermittent tangential
layers of fibrous tissue.

The transversely cut section of a root about a quarter inch in thickness is circular
with its outline minutely denate or wavy. Three regions are clearly made out viz., rind,
bark and wood. The rind appears as a distinct cream-yellow to light orange or reddish-
brown or rarely greyish brown strip about a hair’s breadth or slightly more in thickness. The
rest of the bark comprising the cortex and bast is fairly broad comprising slightly less than
a third of the thickness of the root.

The proportionate thickness of the different parts varies according to the age and
size of the root though not in direct proportion, the wood being considerably bulkier in the
thicker roots.

The fresh bark has a sweet initial taste which may turn faintly bitter later on, but is
without any marked or perceptible acridity or offensive smell.

Fracture of bark, short, but slightly fibrous inside.

On drying, the entire bark shrinks considerably on account of which the surface
appears longitudinally shrivelled with its outer skin closely adherent to the tissues within.
In such dried material, or after it ha; been kept for a few days, even the slight bitterness of
the fresh bark is not evident. The stem bark is less juicy and less sweetish, but more
leathery or tough.

The wood is soft, being easily cut and shows an almost homogeneous highly porous
structure with a few irregularly wavy concentric lines. Medullary rays very fine, not clearly
discernible with the naked eye.

Histology

The cork tissue is comprised of twenty to thirty or more rows of tangentially elongate
narrow rectangular thin walled cells, the majority of which are without contents. The
walls- of the peripheral rows are dark reddish brown while those inside are brownish or
devoid of any colour. Deep broadly wedge shaped fissures which often extend to inner
most rows, cut up the cork tissue into a number of truncted pyramidal projections.

The phellogen is distinct and consists of one or two rows of still narrower tangentially
elongate cells.

: A. phelloderm of three to five or more rows of broadly rectangular tangentially elongate
thin walled empty cells is found next within.

The portion of the bark between the cork zone and the wood forming the living or
officinal part of the bark can be differentiated into two regions, though there is no clear line
of demarcation between the two. These are (i) a peripheral region of twelve to thirty or
more rows of thin walled tangentially elongate, polyhedral cells of various sizes devoid of
mechanical elements;— the cells of the outer rows are oblong and somewhat smaller than
those of the inner rows which are elongated tangentially, and, (ii) the bast proper, consisting
of small thin walled phloem elements of the usual type and narrow tangential segments of
sclerenchyma. In the older portions of the bast, collapsed or crushed up phloem elements
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can be made out. The phloem parenchyma cells are small and rounded or polygonal. The
groups of mechanical elements in the outer portions appear as small dots or short segments,
composed of very few cells and arranged in irregular concentric series at distant intervals,
whereas those in the interior form more closely and regularly spaced tangentially elongate
strips separated by narrow medullary rays only. The sclerenchyma cells are small, poly-
gonal in outline, and very thickwalled.

The cambium is distinct and composed of two or three layers of thinwalled tangentially

_elongate cells.

Wood consists of a large number of irregularly disposed vessels of various sizes, broad
zones of xylem parenchyma and a meagre development of sclerenchyma which appear as
small concentrically arranged patches amidst thc? xylem parenchyma. The xylem parenchyma
cells are thick walled nearly rectangular and without inclusions. The cells of sclerenchyma
polygonal in outline and have very thick walls. The xylem vessels often occur

are smaller, > :
f two to three or more. Their walls are thick and have numerous transversely

in groups ©
A xtended pits.

Medullary rays many, usually two to four seriate, occasionally uniseriate; most of
xtend continuously from the centre to almost the middle of the bark. The ray cells
them © lem portion are rectangular radially elongate with comparatively thick pitted walls
in the XY nclusions like starch. The cells in the distal portion of the rays are thin walled,

ithout i
and ‘2’13111 d tangentially elongate.
larg®

At the centre of the root is a pith like tissue composed of small sized, circular thick

Walled cells.

1 tures.
piagn"st'c fea A. Morphological.

1. The fresh roots are greyish, or light brown, often with a rose or light purplish
lindrical, stout and woody, with the surface fairly smooth though faintly fissured.
¢int, © d roots the surface appears shrunken and longitudinally wrinkled.

n drie ! . . . :
4 5. The surface skin is soft, thin, easily scrapable and liable to injury even by mere

prasion . ;
1 3 In fresh roots the officinal part of the bark is appreciably thick, juicy and turgid.

dull white but on exposure to air quickly turns green. In fresh cut transverse sections
begins near the wood and gradually spreads outwards. The bark on drying
derably and adheres closely to the wood.

It is
this change b
ghrinks comnsl

4. The wood is soft, highly porous and slightly fibrous.

B. Anatomical
1. Transverse section nearly circular or oblong, but outline irregularly and bluntly
dentate.
2. The cork zone is appreciably thick and comprised of thirty to forty rows of very

thin walled rectangular empty cells. The outer portion is deeply fissured. The fissures
. cut up the cork into truncated pyramidal projections.
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© 3. The mid bark is also composed of several rows. Its cells aré small, thin walled,
polyhedral or oblong, of various sizes and usually without inclusions like starch. The inner
bark or the bast proper shows narrow tangential strips or segments of mechanical tissue
alternating with broad bands of thin walled phloem. Collapsed and compressed elements
of phloem are found in the older portions.

4. The wood is composed of irregularly disposed vessels of various sizes, xylem
parenchyma; a small quantity of sclerenchyma and several medullary rays.

5. The medullary rays are mostly two to four seriate. Their cells are thick walled
and rectangular in the xylem part and thinwalled and broader in the phloem and outwards.

6. There is a central pith like region of thick walled nearly spherical cells.

7. The absence of storage starch in any of the parenchymatous elements may also
be considered a noteworthy feature.

C. Odour and Taste

The juicy part of the fresh bark is at first sweetish mucilaginous but later on feebly
bitter. There is only very little of bitterness in dried barks. Neither the bark nor the wood
has any characteristic odour. ’

Mode of use and keeping quality. The living bark is the part prescribed as officinal
but the entire root is often used after scraping and cleaning the surface. The roots are liable
to attack at of insects. They lose their vitality after a few months.

Chemical constituents

The chief constituent of the plant is an yellow crystalline principle oroxylin, which
amounts to 0.84% on the dry root bark and 1.01% on the dry stem bark.
Total extractives:

(i) Oftherootbark: Petrolether0.43% ; ether1.2%;; alcohol29%;; acetone 3.34%
chloroform 2.82%; and benzene 2.0%. '

(ii) Of the stem bark: Peirol ether 1.42% ; ether 4.559;; alcohol 17.35% ; chlo-
roform 2.93% ; acetone 7.33%; and benzene 2.3% ;.

Histology of Oroxylum root

Fig. 1. Diagram of transverse section.
s 2. Part of a sector of the T.S. enlarged.
,» 3. A semi diagramatic sketch showing pholem, cambium and xylem.
4. Structure of cork and cortex.

,, 5&6. Details of structure of bast region.
Structure of xylem.
Structure of the ceniral pith like region.
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PATALA
(qrE=sn)

Stereospermum tetragonum D. C.* v
(Syn. S. Chelonoids C. B. Clarke) belonging to Bignoniaceae.

Descriptive Synonyms
qrefS: qresisar aygat wAwar |
FEOTFAT FAULN FIHEqreafeTRAT ||
qragsdY 9 HfFarsT TSt faar
gHFY WETHY TUzI912fS: FIFIEHT ||
FIGEQIBIAA FIALAS AR || (rasFTE)

<« Patalih patald f"'moghi madhuditi phaleruha
Krsnavrnta kuberdaksi kalasthilyalivallabha
tamrapuspi ca kathitd fpara syatpatala sita
muskako moksako ghantiapatalih kasthapatala
kalastalityatra kacasthilityeke

(Bhava Prakasa)
qIEFTEHY UsMAIFATgrEgatfgay |
FOUIFFATHISTaIGEIa T fgaifaat ||
ferararesartafegwgaes || (Trrarafaeeg:)

‘Patala karbura /'mogha phaleruhambuvasini
krspavrnta kalavrnta kumbhi toyadhivasini
dvitiya patala $vetd nirdista kasthapatala > (Saligrama Nighantu)

Other descriptive terms mentioned in the Saligrama Nighantu are ‘vasantadti’
«sthiragandhd’, ‘’kamadati’ and ‘kokila’.

Bhava Prakaéa Nighantu and Saligrama Nighantu make mention of a white variety
also. Three other varieties ‘Bh@mipatala’, ‘ksudrapatald’ and ‘vallipatala’ are mentioned
in daligrama Nighantu. It is doubtful whether such different varieties are recognised
in Kerala.

‘Patalih’ and ‘patala’ meaning pale red or pink, may indicate the colour of flowers.
The young leaves are also pale red or pinkish violet. ‘Amogha’ meaning unerring or
reaching the mark may indicate the sure action of the drug; ‘madhudati’ means messenger
(fore—runner) of Spring season ; °‘phaleruhd’= sprouting in fruit; ‘krsnavrnta’ and

* Stereospermum suaveolens D. C. is referred to as the source plant in authoritative books on the
Materia Medica of India, which probably is the plant from which the drug is obtained in other

parts of India. This is available in Travancore, but whether it is also used for extraction of the
drug is doubtful.

Radermachera xylocarpa, Sch. (Syn. Stereospermum xylocarpum, Benth. & Hook) is also by
some considered as a variety of Patala (patiri) and may probably represent the ¢‘other variety”
referred to in Ayurvedic texts as Ghagtapatala, kagthapatala, &etapatala etc. (white tinged with
red) or it may be simply an unauthorised substitute.
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kalavrnta’ indicate a dark or black stalk; ‘kuberaksi’=like ‘Kubera’s eye’ (?) (Kubera is
described to have only one eye, there being only a yellow patch in the place of the other);
kalasthali’=black bowl; c‘alivallabhd’=favourite of the beetle; ‘timrapuspi’=copper
coloured (flowers); ‘ghantapatalih’=bellshaped flower, ‘kasthapatala’ =woody; ‘karburd’=
greyish white (flower); ‘ambuvasini’=capable of perfuming water; ‘kumbhi’ = pot shaped;
‘sthiragandha’ = with stable smell; ‘kokila’ = black.

Properties and Uses :

qrEFTAFIHISTENT ATAAITZ |

sefraanaE=aizieggarg |l (AragHIar:)
«“Patala tuvara tikta /'nusna dosatrayipaha
aruci§vasasotharsacchardihikkatrgzhari >’ (Bhava Prakasa)

‘Patald’ is astringent and bitter, not hot, relieves the three ‘dosas’ and destroys or
overcomes anorexia, difficult breathing, anasarca, piles, vomitting, hiccough and thirst.

qrEsT g afqadr sgemFEwAafag |

wreArFafmargaaTr afaqEgg | (zTr=fa=rog:)
Patala tu rasé tikta katiigna kaphavatajit
$ophadhmana vamigvisaéamani sannipitanut” (Raja Nighantu)

‘Pitald is bitter and pungent in taste, hof, overcomes ‘kapha’ and ‘vata’; and is
useful in oedema, tympanitis, vomitting and difficult breathing and in ‘sannipata’ (a |
condition in which all the three ‘dosas’ are vitiated).

qreSTse T arEAragEiaafady |

ARGSU AT TATGATT FRATALT

frararaagsd v fegrafaagy | (ararafzfaacg)
“Patala fruciothasra $§vasatrtcchardinagini
natyusnam tuvaram svadu tatpuspam kaphavatanut
pittatisiradahaghnam phalam hikkasra pittanut” (Dhanvantari Nighantu)

‘Patala’ is useful in anorexia, oedema, haemothermia, difficult breathing, thirst and
vomitting; it is not ‘very hot’; it is astringent and sweet. Its flower is useful in ‘kapha’ and
‘vata’, in ‘pittatisira’ and burning sensation. Its fruitis useful in hiccough and ‘asrapitta’
(a condition in which ‘rakta’ and ‘pitta’ become excessive, vitiated and mutually vitiating.

aaqref@ET fasdr FAl=s0T FETET |

afeara sargafa swrsarafa qdg | (zrsifaerg:) N T
“Raktapatalika tikta katvicosna kaphipahi B
sannipatagvasavamisophadhmanini nisayet” (Raja Nighantu)

The red °Patald’ is bitter, pungent and hot, relieves ‘kapha’, and is useful in /

‘sannipata’, difficult breathing, vomitting, oedema and flatus.

fagarzfesr faaarmsdeor qatefarg | . . .
afuzgr FweAY i;.,;’mmq,q.a,&mq I (wFamafefageg:) 1. Oroxylum root. 2. Stereospermum tetragonum root.

e R T TP MR e e e e taeh o RS
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“Sitapatalika tikta gurvyusna vatadosajit -

vamihikkdakaphaghni ca §ramasosdpaharika™ (Dhanvantari Nighantu)

The white Patala is bitter, ‘guru’—(heavy), and /ot, and is useful in neurotic oedema,
vomitting, hiccough, ‘kapha’, and weakness and emaciation (consumption).

FAATGATETHT AsoTIfaFarrargairasr |
FarRfams grags arfaarfzEy o
fegr &% 9 argsT amaffa Ffwag | (Frevgzeasz:)

“Sveta tu patalacosna tikta gurvi sugandhika
raktadosaruci§ophasvasatrdvantinasini
hikkamkaphamcavatamca nasayediti kirtitam.” (Nighantu Ratnakara)

The white Patala is bitter, ‘guru’ (heavy) and sweet-smelling and is useful in blood

;mpurities, want of taste for food, oedema, difficult breathing thirst, vomitting, hiccough,
«kapha’ and ‘yata’.

Properties of Flower and. Fruit

gsd FYIF AT I FHEEIT |

fagrdiarigesved @ fagrsafaagg 1 (wragsrar:)

P_uspam kasayam madhuram himam hrdyam kaphasranut
pittatisarahrtkanthyam phalamhikkasrapittanut” (Bhava Prakasa)
Flower is astringent, sweet, cool, pleasant, or agreeable (to heart?), is useful in

apha’ and ‘asra’, diarrhoea of the ‘pitta’ type and is agreeable for the throat. The fruit
‘.k useful in hiCCOUgh and ‘asra—pitta_’
is

geqifirredrareg eargfa gaulog )
garfaiiadratir e gufre ||
qg &% faadw fagrtagfag |
Feifaaresrarg aawfas qefore o
gaaufoy = feranfa wgafo garsm; o

TAF8 wEafad fegramgufo (zr=feg:)

«“Pugpani patalayastu svaduni tuvarinica
hrdyani §itaviryani raktadosa hardni ca

diham kapham pittarogam pittatisarahani ca
phalani patalayastu $italani ca gurini ca
tuvarani ca tiktani madhurdni budhajaguh
miitrakrchram raktapittam hikkavataharani ca.” (Raja Nighantu)
1n addition to the properties given in Bhava Prakasa, Raja Nighantu states that the

fruits are considered cooling in action, ‘heavy’ of digestion, astringent, bitter and sweet, and
useful in difficult ‘micturition’ and ‘vata’.
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Stereospermum tetragonum D. C.
(Syn. S. Chelonoides C. B. Clarke)
Family—Bignoniaceae

Tamil ... Pumpatiri, Vella patiri.

Malayalam ... Patiri, Pimpatiri, Karinkara.
Hindi ... Padri, Pader, Para.

Distribution and habitat

Throughout India, Burma and Ceylon, chiefly in the moist deciduous forests from
sea level to about 4,00C feet. It is recorded as occurring in Sikkim, Oudh Forests, Silhet,
Chittagong, Deccan, Western peninsula (on the Northern side from Konkan southwards),
Nallamalai hills, Veligonda hills mountainous parts of Coromandel and southwards to
Travancore. :

Habit and general features

_ Stereospermum tetragonum D.C. is a large deciduous, nearly glabrous tree, thirty to
sixty feet high, with thick straight trunk, attaining a girth of ten feet or more, many Spreadlflg
branches, covered with thick fairly smooth yellowish brown bark, and bearing large opposite

imparipinnate leaves clustered towards the end of the branchlets, large fragrar.lt reddish
veined yellowish flowers borne in lax drooping terminal cymose panicles and linear four
angled spirally curved pendulous pods. The lower branches are spread - out nearly hori-
zontally while the others gradually become more erect towards the top. The lc_eaves are
shed about February to March, and new leaves appear in April. Flowering time April to June
with or after the formation of the new leaves. Fruits November to December.

External morphclogy

Leaves :  opposite, imparipinnate, one to one and a half feet long. Rachis six 10
nine inches long, channelled, smooth. Leaflets five to eleven, short stalked, two to sIX
inches long and one to three inches broad, the basal ones usually smaller, ovate, oblong or
elliptic-ovate, acute or rounded and often unequal sided at base, acute to sudfienly long
caudate-acuminate at apex entire, or shortly serrate on young plants and coppice shoots.
Main nerves eight to ten pairs. Tender leaflets are purplish or pinkish violet and some-
what downy. Mature ones are nearly glabrous, harsh and crustaceous. Petiolules have
a characteristic dark violet colour. (Krsnavrnta).

The inflorescence is a lax flowered terminal cymose panicle with decussate glabro_us
branches and slender drooping articulated end branchlets. The latter are forked, bear a sessile
flower in the cleft, and terminate as cymules. Peduncles and pedicels round, marked with
oblong, grey scabrous specks Bracts small caducous. Flowers : large about three quarters
of an inch long, very fragrant, yellow with reddish veins, bilaterally symmetrical. Calyx :
about a quarter inch long, campanulate glabrous coriaceous, shortly and acutely three to
five toothed. Corolla : slightly less than one inch long, bilabiate, yellow with reddish
purple veins and mose or less pubescent outside : tube : companulate; lobes : three to four

Stereospermum tetragonum D. C.
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yellowish or of pale flesh colour, short and rounded with crisped miargins. Androeciuni
of four fertile stamens and a posterior staminode : filaments free, covered with a short tuft
of woolly hairs at base. An annular fleshy yellow nectariferous disc is present surrounding

the base of the ovary. Ovary sessile, elongate, two chambered with numerous biseriate ovules
in each chamber. Style slender ending in two stigmatic branches.

Fruit : a pendulous four angled or ribbed or roughly quadrangular linear, slender,
smooth, glabrous, somewhat twisted or spirally curved, pointed pod-like loculicidally two
valved capsule, half to two feet long and one third to half inch thick, often speckled with
gmall grey or white patches. Valves coriaceous with raised midrib. Septum thick spongy
or corky, brownish whitef sub-cylindric compressed with deep open notches wherein the
seeds are lodged. Seeds wmgeq sub-trigonous, or wedge shaped one to one and a half inches
long, with a transverse furrow in the middle along which it readily breaks.

Wood : coarse and hard, greyish brown with darker patches of brighter brown.
There ijs no recognisable heart wood.

Officinal parts
Root bark; wood of root (in Kerala) flowers and tender fruits.

Desc;-iption of root and root bark.
The roots are light—grey to greyish brown, faitly stout, with hard heavy wood and
od with tough, slightly rough but not hard bark which in fresh roots is easily separable
over the WO oll: The_ bigger roots brought for sale measure up to three feet in length and
£r to one foot in th“}kness wherea.s the smaller roots range in thickness from half an inch
half 4. The surface in most cases is not. even. In the case of the smaller roots it is 'shaHowly
ks Pwar . close oblique and longitudinal rows, presenting a sort of narrowly latticed
furrOWe ce with very narrow interstices and ridges. Inolderroots the surface is also marked or
apped elivi th slightly raised transversely elongate lenticles arrangeq in shortly spaced transverse
studdedThe bark vaties in thickress from about an eighth of an inch inroots with a diameter
rOWS: one inch to about half aninchin thicker roots. The thickness of the batk does not
of negrlz]'_ ct proportion to that of the root.  The rind or outer bark is about a hair’s breadth
yary 11 1rein thickness. It is corky, but quite compact and somewhat brittle. It does
(% m'm')u exfoliate. I fresh roots it can be easily separated from the inner tissues by
pot usud 1i)éati°n of slight pressure, but adheres more closely cn dried roots. It is greyish
mere appnd dull white within. The irregularly anastomosing array of oblique and longi-
Ou@di 3epressi0115 and ridges of the root are fairly prominent. The rest of the bark viz.
tUdmatual officinal part composed of the middle and inner barks (cortex and bast) comprises
fhe acthan four fifths of the entire thickness of the bark. When freshly exposed i.e., in fresh
mort: it is almost pure white or cream white and juicy, but on drying gradually turns dull
roﬁo\’wiSh-White’ then dull brown and finally dark brown. It can be easily differentiated
?ﬁto (i) an outer juicy non-ﬁ?rous part viz. the middle bark which is bitter _and in the case .of
smaller roots bulkier and‘(n) an inner ﬁprous tough or }eathery pgrt-mner bgrk-fwhlch
appeats distinctly tangentially lamellated iu transverse section. The inner bark in the case
of smaller roots is a comparatively narrow zone but it is more prominent in older roots.

The wood is very hard and compact and in transverse section appears beautifully striated

C
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with close series of very narrow, haid, shiny dark-brown concentric rings a]terna_ting with
similar narrow zones of softer porous tissue. Numerous fine medullary rays r.adlate frqm
the centre to very near the periphery of the bark. A heart wocd is not differentiated. Pith
is absent.

Faste

The fresh bark is juicy and quite bitter, the bitterness being more predominent in
the outer region of the officinal tissue. The bitterness persists even after drying. The
corky rind has a feeble earthy odour, but no particular taste.

Histolcgy.
The transverse section reveals the following details :—

The co1k zone is comparatively narrow. It is composed of six to twelve or more rows
of nearly cubical thin walled empty cells. A phellogen of one or two rows of narrow rect-
angular cells is found within the cork. Next within is the phelloderm which is a very natrow
zone of regularly arranged thinwalled rectangular cells deviod of inclusicns. "I_he cqrtc’x
is composed of several rows of cubical to 1ectangular thin walled cells also devoid of H}clus.lons.
Numerous groups of closely and regularly packed stone cells are present in this region In an
irregularly scattered manner. The size, form and the number of cells constituting a group
vary, but their general structure is similar. As seen in transverse sections their outlme_ is
irregular. The stone cells are comparatively small, cubical to rectangular, have very thick
lamellated pitted walls and narrow lumen. They are arrangec in brick work pattern, thre¢
to eight rows wide and three to fifteen rows deep. The inner bark or dast is composed of
broad concentric zones of phloem, alternating with narrow strips of sclerenchyma, and the
nedullary rays. In transverse section the zones of phloem and sclerenchyma appear as
tangential segments separated by the medullary rays. The elements of phloem are fairly
large sized. As is usual, where secondary growth has taken place, only the more recently
formed phloem elements are regualr showing normal form and structure. In most of the outer
segments patches of shrunken or collapsed and distorted base elements are found. The
sclerenchyn atous cells are small and arranged three to six or more rows wide in each segment.
The segments towards the periphery are smaller and less regularly arranged. The medual'lary
rays are many in number, narrow and mostly two to four-seriate. Their passage is radially
straight in the wood and inner portions of the bast, but towards the periphery they bcf,come
flexuose and appear broader. The cells of the medullary rays are thin walled and without
inclusions.

Distinguishing features of root and reot bark.
A. Morphological.

1. The roots are greyish to dull brown, cylindrical, woody, hard and heavy with tllle
surface shallowly furrowed in close oblique and longitudinal series. In older roots regularly
spaced rows of transversely extended lenticels also occur.

2. The rind or outer bark is thin, campact somewhat brittle and in fresh roots easily
separable on slight pressure.

23]
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3. In fresh_roots the official bark is whitish and differentiated into an outer more or
less homogeneous juicy portion and an inner lamellated fibrous region. The whole region
turns dull brown on exposure and drying.

4. The wood is not differentitated into heart wood and sap wood, but appears con-
centrically striated and has numerous fine radiating medullary rays.

B. Anatomical.

1. Transverse section is nearly circular or oblong with its outline slightly or minutely
wavy. ; : : BT

2. The cork zone which appears as a thin greyish strip 1s composed of a limited
number of rows of uniform thin walled empty nearly cubical cells.

3. The cortex is composed of small oblong thin walled cells, normally without
jnclusions like starch etc. Densely scattered throughout the region are several groups of
reaulary aggregated small cubical to rectangular stone cells.

=4

4. The bast region is fairly broad and made up of broad zones of phloem alternating
ith narrow tangential segments or strips of sclerenchyma.
w

5. Wood. Sho“.’s narrow annular strips of dark brown shiny thick walled fibrous
jome ats alternating with lighter coloured bands of softer thin walled parenchyma.
ele

6. There is no pith in the centre.

7. The almost complete absence of starch

a noteworthy feature S el pofithe Parenchymatous
s .

s
elemem
C. Taste and odour-.

The bark is bitter to taste. It has no special odour.

B. Since the action is diaphor;tic, diuretic or antipyretic, the constituents of the drug
N5 may be isolated and chemically and pharmacologically studied to see if it contains
anything that may produc'e diaphoretic or diuretic or antipyretic action. It is also
credited with antispasmodic action (§vasahari). Hence an antispasmodic principle

may be looked for.
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Histology of Stereospermum tetragonum D.C. and
Radermachera xylocarpa K. Schum.
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A. Stereospermum tetragonum
Diagramatic sketch of a part of the T.S. of root bark showing arrangement

of tissues.

Fig. 1.

Fig. 2. A radial segment of the above enlarged (semi-diagramatic sketch).

,» 3. Cork, phellogen, and cortex.

,» 4. A group of stoue cells from the cortex.

N

,, 5. Part of cortex showing the distal end of a medullary ray with adjoining tissues.

,» 6. Structure of bast.

B. Radermachera xylocarpa
Fig. 7. A radial segment of the T.S. of root ; (semi-diagramatic sketch).
,» 8. Cork, phellogen and cortex.
,» 9. Structure of bast region.
,» 10. A group of sclerenchyma from the bast.
,» 11. Phloem, cambium and wood.

,,» 12. Details of structure of xylem.

X
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Histology of root bark of Stereospermum tetragonum D. C. and
Radermachera xylocarpa K. Schum,
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Radermachera xylocarpa K. Schum.*

(Syn. Stereospermum xylocarpum, B.& Hk. f.,
Bignonia xylocarpa Roxb., Spathodea Xylocarpa T. And.)

Family—Bignoniaceae

Tamil Vedanguruni, Vadencarni, Patiri

Malayialam Vedangkonna, Edangkorna, Vedangkonnai.

Distribution and habitat.

Central India extending north up to the Satpura range, the Deccan, Madras States
and the Western Peninsula southwards to Travancore-Cochin. The plant grows well in
good humus soil, in places of moderate to heavy rainfall from sea level to 5000 ft.

Habit and general {eatures.

Radermachera xylocarpa is a moderate sized to large, elegant deciduous tree thirty
to sixty feet in height with sparsely branched straight trunk two to three feet in girth, covered
with light grey,‘ash-coloured or pa}le brownf somewpat. spongy, thick, cracked or rough
faky bark, bearing la}rge opposite bi-or occa51.o_nally tri-pinnate leaves one to four feet long,

minal cymose paricles of large fragrant whitish flowers, and hard woody, rough elongate
ter ved or twisted conspicuous fiuits. Flowering time March to May when the tree is
curfler ally in a leafless condition or along with the advent of fresh foliage.
7

cternal morphology.

E

Leaves : large, up to four feet long, opposite, bi-pinnate occasionally tri-pinnate
-+n about four pairs of lateral and an odd terminal pinna, each pinna having three to nine
wltﬁ ts. Leaflets sessile, two to five inches long and three quarters to one and a half inches
lea ed i oblong to lanceolate or rarely semicordate, entire, sometimes oblique at base, acute
bfoaoi’nted at apex nearly glabrous, membraneous and dull-purplish when tender, but harder
or é’ slightly rough when full grown or mature. The main rachis as well as the lateral ones
j:e dark-purplish, grooved above, and somewhat rough due to numerous elevated greyish
specks.

Flowers: large, one and a half to two inches long, pleasingly fragrant, white tinged with

cllow or pink, arranged in the corymbiform branches of some what rigid d'ense ﬂowpred
erect terminal di—or trichotomously compound sparsely pubescent cymose panicles. Calyx—
campanulate, half to two thirds of an inch long, unequally five-toothed, or rarely truncate,
pubescent when young, but glabrous when mature.. Corolla—one gnd a half jco twol inches
1ong, zygomorphic, sub-glabrous, funnel shaped, with a nearly stra_lght. tube sllgl}tly .lnﬂated
on one side near the base, expanding into a broad throat and ending in a-sub-bilabiate five
partite limb with the segments nearly equal rounded or sub-orbicular, much curled at the

* Radermachera xylocarpa K. Sch. is considered by some as the other variety of Patala (Seta patala)
or, it may be considered as an unauthorised substitute.
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margin, and spreading out. Androecium, of four fertile stamens and a small posterior stami-
node ; filaments slender ; anther cells divaricate. A cupular or annular fleshy disc is present
outside the ovary. Ovary oblong or cylindrical, two celled with numerous ovules in many
series attached to two thick equidistant placentae on either side of the partition. Style
slender about the length of the filaments ending in two thin oblong or linguiform (tongue
shaped) stigmatic lobes.

Fruit A very hard, woody, extremely rough elongate or linear, slightly curved
twisted, two valved capsule, one to nearly three feet long and one to one and half inches
thick with the surface covered with numerous large, irregular, prominent hard tubercles ;
valves woody ; the septum or partition is sub-cylindric, nearly 0.5 inch thick, spongy, faintly
pitted and bears on each side a double row of seeds. Seeds many, arranged in four series OT
rows, small somewhat shining, thinly discoid, with a membraneous wing at either end, and
including the wings one to one and a quarter inch long and nearly half inch broad. They
are non-endospermic. Embryo with thin narrow nearly flat or semi-terete cotyledons and
a short minute radicle.

Officinal parts

Root-bark and fruit. In Travancore—Cochin, the wood of the root is also often
used.

Description of the roct and root-bark

The roots are light grey to greyish brown, at times with a pale rose tinge, woody,
hard and heavy, and covered with thick leathery,fissured bark. In young and small sized
roots, upto about one and a half inches in diameter the bark is comparatively thick and the
central core of wood slightly less than a third of the diameter. In older and thicker roots, the
bark is not however proportionately thicker. In these the wood occupies the major portion.
The entire bark is tender, juicy and easily cut, though the portion nearer the wood is some-
what leathery. The rind or outer bark is soft, corky and shallowly fissured with series of
short longitudinal clefts but otherwise smooth being non-exfoliating and normally devoid of
prominent warty lenticels or deep fissures. Its thickness varies from less than half a millime-
ter in the smaller roots to one or one and a half millimeters in the thicker roots. The outer
part of the rind is thicker and brownish. The inner part which adheres to the former is thinner,
nearly membraneous and whitish. It can be peeled off like tissue paper. In most of the
specimens brought for sale the rind on account of its softness and rough handling is found to
be worn out or smoothened.

The officinal part of the bark is consideratly thick. Its outer part in the fresh con-
dition is soft, juicy and cream white to light brown but the colour turns to dark brown on
exposure Or drying. The inner bark is more compact, has a leathery texture, and propor-
tionately thicker in the older and stouter roots. Intransverse section it appears finely tan-
gentially lamellated with alternating strips of brownish and whitish tissues.

The wood is light brown in colour. Tt is very hard and heavy, and appears finely
concentrically lamellated. There is no pith in the centre.

Taste : The fresh bark is quite bitter and slightly mucilaginous.

Histology

The cork tissue consists of 25 to 40 rows of thin walled rectangular cells about twice
as long as broad, with their radial walls somewhat wavy due to ‘compression.

Phellogen is a single row of narrow cells. The cortex (secondary) is an appreciably
wide zone and is composed of several rows of thin walled oblong cells of various sizes, us-
ually devoid of inclusions. The flexuose terminal portions of a number of medullary rays
as well as a few scattered small sized groups of sclerenchyma can be made out in the inner
portions of the cortex. The groups or sclerenchyma consist of two to five cells as seen in
transverse sections.

The bast is also a wide zone and is composed of several rows of almost regularly ar-
ranged cells. Short segments of sclerenchyma arranged in more or less regularly spaced
tangential rows can be made out in this region. . The segments of sclerenchyma as seen in
transverse section appear two or three rows long (tangentially) and one or two rows wide.
The phloem elements which occur between the former are of the usual type and without any
other associated mechanica] cells. The medullary rays radiating across the bast are narrow.
The cambiform tissue of cambiumis a narrow zone of three or more rows of tangentially
elongate very Darrow cells nearly five times as long as broad.

The wood consists of vessels of various sizes arranged in regular rows, xylem paren-
ma, thick-walled fibrous elements,. and the medullary rays. Comparativeb’l wide but not
very regularly arranged zones of thick-walled fibrous tissue alternate with zones of thin
walled parenchyma. The medullary rays are two to four seriate. In transverse sections

he T adial an_d tanger}tlgl walls of .thelr cel!s are thick and pitted in the xylem part but thin-
walled and without pitsin the portions outside the wood. There is no pith in the ceutre.

As in the case of dtereospermum tetragonum D.C., here also starch grains are not found
in the cells of any of the parenchymatous tissues. Tbe essential difference between the bark
of this specigs and that of Stereospermum tetragonum is the presence in the peripheral regions
of the park in the latter of a very large‘ number of scattered groups of regularly arranged
small gized stone cfells. Other mecha}mcal e}ements such as sclerenchyma are also only
poorly developed in the bark of this species.

Distinguishing features of the root aad the root bark.
A. Morphological

1. The roots are greyish to greyish brown, cylindrical, woody, hard and heavy,
with the surface shaliowly fissured, but not exfoliating, and devoid of prominent warty
lenticells.

5. The rind has an outer thicker easily friable corky portion and a thin membraneous
but tough papery inner part.

3. In fresh barks the officinal part is soft, juicy and whitish but turns dull brown on
exposure. Its inner part is tangentially lamellate.
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4. The wood is light brown, and presents a finely concentrically lamellated structure.

B. Anatomical.
1. The cork zone is narrow and consists of twenty to forty rows of thin-walled cells.

2. The cortex and bast are wide zones composed of several rows of thin-walled cells.

Short segments of sclerenchyma composed of very few cells arranged in tangential rows
are found in the inner portions of the bark. |

3. Wood shows zones of concentricall

y arranged fibrous tissue alternating with
thin-walled parenchyma.

4. There is no pith in the centre.

5. The complete absence of

: storage starch in any of the parenchymatous tissues
Is ‘also a noteworthy feature.

C. Taste and odour.

The root bark is bitter and slightly mucilaginous. It has no special odour.

KASMARI
(wTzALY)

Gmelina arborea Roxb.* belonging to Verbenaceae.

Descriptive Synonyms
wErdr WRIUT T =Ngoff wgaforsr
FIRAIT FRAT 0 F1awF: dgafzo )
FeUTgFal WY agrrgfassfyg | (wagsrT:)
“Gambhari bhadraparni ca $riparni madhupargika

Kaémari kasmari hird kagmaryah pitarohini
Krsnavrntd madhurasa mahakusumikapi ca’ (Bhava—Prakasa)
Additional terms found in Saligrﬁma—mghangu and Rija-nighantu are.

<Sarvatobhadra’, ‘Gopabhadrika’, ‘Kumuda’, ‘Sadzbhadra’,
‘Krsnaphala’, ‘Snigdhaparnf’, ‘Ksirinf’, ‘Sthulatvaca’,
¢<Sudrdhatvacd’ and ‘Pftaphali.’

«pitarohini’=Yellowish-red (may denote the colour of th

: e flower), ‘Kasmaryah-—
pitat?- ‘Madhuparnika’ = sweet leaf ?, ‘Gimbharf’

A ; or (Kambhari)=varie-gated or
(h:oly?’ K rsnavrnta’=darkish petiole or pedicel?, ‘Ksirini—milky exudate(?), Sthalatvaca®
W thiCk bark. ¥
g Properties and Uses.
“grRadt gavr fagar ddfoorr agzr a9 |
oAt mEet Fear WA smaiafag
QgeunsayS It fanargsatagr” || (vrassm:)
«Kz$mari tuvard tiktd viryosna madhurd gurup
Dipani pacani medhya bhedini bhramasosajit
Dosatrsnamasularéo visadahajvarapaha” (Bhava—Prakasa)
Kagmari® is ‘tuvara’-astringent, ‘tikta’-bitter, ‘viryosna’-pungent (destructive?) in
. «madhurd’-sweet, and ‘guruh’-(heavy?). It promotes digestive power, is digestive,
acnon;e;n retentive faculty (memory), is laxative, overcomes giddiness, and is also useful in
impro

iation (consumption), vitiation of the ‘dosas’, thirst, colic pain due to indigestions
ia _ !

eg;::(?) poison, burning sensation and fever.

puests

Attributes mentioned in other texts

sNqUff AIRITTHIGAE FAIZAAG | (i)
«driparni maruta$jesmasophamehakrmifi jayet” (Saligrama-nighaniu)

FEA FEHMARI TTEIE Fauw T |

gggAear qraay Wfagmar ||

g guA[FEAY SwAE fadiwar |

* Gmelina asiatica Linn locally known as Kumi] or Kumiz is occasionally used as a subst_nxt_u_te_. ‘
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fagzigsazaaiqEismafaay ||

ATATAFL TIFGTcooeeoneveeee (fevgza i)
“Kagmari katuka tikta svadvyusna tuvard guruh
madhura dipani medhya pacani bhediki mats
hrdya trsamasilaghni kaphasophatridosaha
visaddhajvararaktadosarsobhramanasini
§osanadakari prokta.................. 4 (Nighantu-ratnakara)

According to the above slokas, other attributes of ‘Sriparni’ are that it is pungent,
sweet and agreeable, overcomes oedema, urinary disorders (polyuria etc.) and worms, and
is useful in blood disorders.

Properties of the fruit
qAIHS F 3T TF Jehad IFEaq ||
FiafaagaradgagAfaaugq |l
Targara (g femy gauss fagfasq
HRIEESLIEIRECRIEASEI R Gl

“Tatphalam brmhanam vrsyam guru ke§yam rasidyanam
vatapittatrsaraktaksayamutravibandhanut

svadu pake himam snighdam tuvaramlam vi$uddhikrt
hanyad dahatrsavataraktapittaksataksayan”

(AraSFIET)

(Bhava—Prakasa)

Trenifewr s mifg @ fasaage 0w
¥d <@Ed g A afaafag o (It Afee;)
“Gambharikaphalam grahi satiktamadhuram guru
kesyam rasayanam medhyam $italam dahapittajit”
(Raja-vallabha-nighantu)
......... T 359 JeEgaq |
uIg3fe®? ¥ad Targad T@Eag ||
feaed gfgmdars gat gase o
A~y Eafas IwAemaEsy ||
JuT A & AT TeHfuTierasTe
L E g 102 0 S S (zrstfaereg:)
SOLNN N | T phalam vrgyam guru smrtam
dhatuvrddhikaram ke¢yam svadu $itam rasayanam
snigdham buddhipradam cimlam tuvaram mitralam guru
mutrakrchram raktapittam raktadogamavatakam
trsam daham ksayam viatam raktapittam ksata;ksayam
pradaram nadayatyeva............ > (Raja-nighantu)

The fruit produces corpulency, promotes sexual power, is ‘guru’ (heavy ?), good for
hair, is tonic, overcomes °‘vata’, ‘pitta’, thirst, loss of blood and obstruction of urine.
It is sweet on digestion, ‘cooling’, demulcent astringent, sour, cleansing, and overcomes
burning thirst, vatarakta, ‘pitta’ and pleural and lung conditions. It is antilaxative, sweet
and bitter, improves retentive faculty (memory), is diuretic and useful in difficult urination,
vitiation of blood, rheumatism and discharge from the female genitals.

Gmelina arborea Roxb.

R et cemae
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Gmelina arborea Roxb.

Family—Verbenaceae

Malayalam Kumbil; Kumpil.
Tamil Kumpil; Perungumpi]. :
Hindi Gumari; Gumbhar.

Distribution and habitat

Found wild throughout India from the foot of the Himalayas to Kerala, in
moist, semi-deciduous and open forests, from low levels to about 1500 meters. ‘‘Sporadic
put not abundant anywhere” says Gamble. It is also often planted in avenues and gardens

Flabit and general features

Gmelina arborea Roxb'. is a medium sized to rarely large, unarmed dense fcliaged
deciduous tree, reaching a height of forty to sixty feet-the size depending on its habitat and

1 oca]ity-with a usually straight trunk attaining a girth of seven to ten feet, covered with smooth

orky greyishwhite bark, and numerous spreading branches, bearing, long-petioled, opposite,
C e ovate-cordate leaves and panicles of fairly laige handsome, yellowish brown flowers.
1 pranchlets as well as other young parts are densely clothed with fine white tomentum.
T? ewering time-usually the hot season-March, April and May, the flowers appearing along

F'?h or more often just prior to the formation of fresh foliage.
i

£ ,;ternal morphology

Leaves: simple,oppos.ite, long-petioled, four to nine inches or more in length and

e to six inches broad, entire, broadly ovate-cordate, shortly cuneate or truncate at base

t .f; three to five basal nerves and two to four conspicuous shiny glands near insertion of
wit le. The mature leaves are glabrous and green above, but often covered with very
etlo r;ayish white fulvous stellate tomentum beneath. Petiole-two to four inches or more
o gnearly cylindrical slightly grooved on upper side, puberulous and glandular at top.
11?1?5 Jeaves are shed in February to April and the plant puts forth fresh foliage during April-

May-
The inflorescence is a many flowered, terminal, or rarely axillary raceme like cymose
anicle, about @ foot long with its secondary branches decussate and the ultimate branchlets
ending in three flowered cymules.

Flowers: fairly large, opposite, drooping, sulphur yellow tinged with brown or
reddishbrown outside and subtended by linear lanceolate deciduous bracts. Flower buds
", are clavate angular. Calyx persistent, about one fifth of an inch long, densely fulvous
tomentose, broadly campanulate with very small triangular teeth or sometimes subentire.
Comlla-gamopetalous, about one and a quarter inch long, zygomorphic, obliquely campa-
nulate, hairy yellowish brown outside and orange pink within; tube slender below, ventricose
upwards; limb oblique, five or rarely four lobed with the lobes curled back. Upper lip three
eighths to half inch long, deeply divided into two oblong obtuse lobes, lower lip about

O R g e s
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twice as long, three lobed and protruding, with the lateral lobes obovate or rounded, and the
middle lobe much longer with a crenulate margin. Stamens four didynamous included,
Jilaments inserted below the throat, those of the longer pair considerably incurved; anther
cells oblong, pendulous, bifid, orslightly separate, attached to the filament by a small point.
Ovary round, four chambered with one ovule in each chamber attached to its top inner angle;

style slender, as long as the filament; stigma bifid, one of the lobes much longer and
recurved. .

Fruit: An ovoid, or oblong, or pyriform succulent one to two seeded drupe, three
quarters to one inch long, yellow or orange yellow when ripe, with a smooth shining leathery
pericarp, pulpy mesocarp, and hard bony endocarp. The fleshy part of the fruit is bitter-

sweet and mucilaginous in taste. Seeds, ovoid oblong, with thin testa, non-endospermic;
cotyledons-fleshy.

Wood: greyish white glossy smooth evengrained light and strong.

Officinal part

5 The root bark and fruits are used in medicine. (In Kerala the entire root is often
used).

Description of roots.

The roots are strong woody and cylindrical. The diameter of the cut bits exhibited
for sa}e varies from half an inch to nearly one foot. In the case of the smaller roots the sur-
face is greyish white to greyish brown, fairly smooth, though uneven and sparsely lenticellate.
In the thicker roots on account of the development of more lenticels in longitudinal series
and consequent formation of shallow cracks or fissures and exfoliation of the outer skin,
the surface appears somewhat rough. The lenticels vary in length from a quarter to half
inch and have narrow vertical openings. At first these are few, but their number gradually

inx:rejases so that in bigger and older roots the surface appears longitudinally fissured along
the lines of development of these lenticels.

: Root bark : The entire bark in the fresh condition is comparatively thick (sthitlatvaca)
rangmg.from about a quarter to half an inch or more according to the diameter of the root
and easily separable from the wood. The rind or outer bark is dull greyishwhite or greyish
brown and nearly half a millimeter thick. It is slightly hard, brittle or crustaceous, and
devoid of any characteristic taste or smell. In fresh roots it is easily separated from the
inner living bark and has a lighter or cream yellow coloured inner surface provided with nu-
merous blunt papillae. The middle and inner barks together —the officinal part—form
the bulk tissue. In fresh roots this part is fairly thick, soft, juicy, non-fibrous and easily
cut. The part nearest the wood appears faintly tangentially striated. On exposure or
drying the cut surface gradually turns cream yellow and then dull brown. The official part
of the bark has a mucilaginous sweetish taste at first but later on it turns slightly bitter.
In dry roots the surface colour is the same, but the rind though still brittle is found to adhere

more closely. The entire bark is somewhat gritty, sweetish, usually devoid of any bitterness
and faintly aromatic.

The wood is comparatively light, sparsely porous, even grained, and faintly aromatic.
Its peripheral part (portion nearest the bark as seen in transverse section) turns light greenish
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yellow on exposure, but this colour disappears soon, so that in roots kept dry, after a few
days the wood shows a more uniform colouration. Heart wood and pith are not evident.

\ Histology of the root bark

The cork tissue or phellem consists of twentyfive to forty slightly wavy rows of thin
walled rectangular cells. These appear narrow and vertically elongate in longitudinal section.

The cortex is a comparatively narrow zone in the older and thicker barks. It consists
of twenty to forty rows of thin walled compactly arranged cells of various sizes and shapes,
most of which are polyhedral, while others are oblong or spherical. The cells are richly
stored with aggregates of small sized starch grains. Many of the cells of the peri-
pheral rows often contain conspicuous large sized spherical or globular bodies. The presence
of these within the cells is a noteworthy feature here. Sparsely scattered throughout the ground
tissue are oblong or spherical groups of cubical or rectangular or polygonal stone cells with
thick pitted walls. Each group of sclereids consists of three to ten or more cells either way.
Extending almost to the periphery of the cortex are the terminal portions of a number of
medullary rays of nearly uniform width most of which are three to four seriate. Their cells
are thin walled, rectangular, and packed with aggregates of small sized starch grains. The
bast forms the widest part of the bark and shows several rows of regularly arranged thin
walled cubical to rectangular parenchymatous cells as well as fairly large sized sieve tubes
and companion cells. The parenchyma cells contain aggregates of minute starch grains
each group composed of two to five particles. The separated particles have two or

\ more flat fa}ces and one convex face. The sieve tubes are clearly made out (as large sized
) structures) in the recently formed bast, but those in the older parts are found in a compressed
( and collapsed condition. Such disorganised groups of cells appear as irregular narrowly

reticulated or lammellated tangential hyaline strips or patches with a silvery white lustre.
These almost regularly alternate with broader zones of more regularly arranged thin walled
cubical to rectangular parenchymatous cells. Mechanical elements such as fibres are not
asually found in the bast. The meduallary rays are broad and ihree to five or more seriate
Their cells are rectangular, mostly radially elongate (except those at the margins which are
proader and cubical) and loaded with starch grains. The cambium together with the newly
formed rows of cells appears as a narrow but distinct strip of annular tissue composed of five
to ten rows of narrow rectangular tangentially elongate cells.

The wood is composed of vessels of various calibre, thick walled parenchyma, a large
proportion of fibres and several narrow medullary rays. The vesselsare mostly of wide lumen
though of various sizes. Those situated towards the centre are arranged in a scattered
T oon manner, whereas those situated towards the outsid¢ appear in groups, each group composed
1 2 of a few large vessels and some narrow ones. The walls of the vessels are thick and profusely
pitted. The xylem parenchyma cells are of various sizes and are mostly found adjacent
‘ to the vessels. They appear polygonal in transverse section and vertically elongate—3 to 5
/ times as long as broad—in longitudinal sections. They have thick pitted walls and are

loaded with aggregate starch grains. The fibres are elongate, narrow and thick walled. The
medullary rays of the wood are continuous with those of the bast but comparatively narrower
being mostly uni-seriate or bi-seriate with occasional five or more seriate rays. The cells
have thick pitted walls and are normally devoid of inclusions.

1. Gmelina arborea root. 2. Gmelina asiatica root.

re
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Diagnostic features.
A. Morphological.

1. The roots are light grey to greyish brown nearly cylindrical, and woody but not
heavy. In the case of the older roots the surface is lenticellate and shows shallow longi-
tudinal cracks. The entire bark is comparatively thick.

2. The rind or outer bark is slightly thick, compact and somewhat brittle. 'In fresh
roots it is easily separated in small pieces from the rest of the bark.

3. The middle and inner bark in the fresh roots is whitish, juicy and non-fibrous.
On drying the colour turns greyish and then dull brown.

4. The wood is light, even-grained and porous.

B. Anatomical.
1. The transverse section of the root is circular to oblong and the outline irregular.

2. The cork zone consists of several rows of thin walled rectangular cells without
contents.

3. The middle bark is composed of thin walled oblong cells of various sizes most
of which contain aggregate starch grains. A noteworthy feature is the presence of large
sized globular bodies in several cells of the peripheral rows. A limited number of regularly
arranged few celled groups of stone cells are also found in this region.

4. The bast proper is fairly wide. The parenchymatous elements are regular, stored
with starch, and form broad bands in which can be made out more or less regularly spaced

tangential strips of collapsed elements. Fibrous mechanical elements are not found in this
region.

5. Wood appears porous, and consists principally of thick walled fibres, vessels of

different sizes, a small quantity of xylem parenchyma and the medullary rays. The xylem
parenchyma cells contain starch.

6. The medullary rays are two to four seriate. Their cells are thin walled and packed

with starch grains in the phloem, but have thick pitted walls and appear without contents
in the xylem

C. Taste and odour.

The officinal part of the bark has a mucilaginous sweetish initial taste, which later
on turns bitter.
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Histology of Gmelina arborea and G. asiatica roots.

A. Gmelina arborea.

Fig. 1. T.S. of a radial segment of the bark and adjoining wood tissue from a young
root (Semi-diagramatic.)

,» 2& 3. Structure of bark and portion of wood from old root.

,» 4 & 5. Details of cork, phellogen and cortex.

- 6. Structure of recently formed phloem.

,, 7 & 8. Details of wood portion.
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B. Gmelina asiatica.

Fig. 9. Diagram of T. S. of a radial segment of the root bark showing. disposition
of tissues.

,, 10.  Cork, phellogen, and cortex.
,, - 11.  Structure of bast.

Histology of Gmelina arborea and G. asiatica roots.
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Gmelina asiatica Linn.*

Family—Verbenaceae

Malayalam Kumiz, Nilakumiz
Tamil ¥ 5 Nilakumiz, Nilakummil
Hindi han Badhara (?)

Distribution and habitat.

Distributed chiefly in South India, in the districts of E. Deccan, Circars, Carnatic,
Coromandel and Kerala. It is a common plant of poor or barren ground and
uncultivated places of the coastal regions and of the scrub jungles inland. Being thorny
and capable of growing on poor soil, it is often cultivated as a hedge plant in such localities.

Habit and general features

Gmelina asiatica Linn. is a flarge sized, thin foliaged, ramous spinescent shrub
or rarely a small tree, with a short crooked trunk (at times even without a distinct trunk)
and many irregular puberulous or slightly hairy branches bearing small simple opposite
leaves which appear in fascicles in the older branches, and panicles of large yellow flowers.
A good number of the branches very often turn abortive and persist as strong leaf-bearing
divaricate spines.

External morphology.

Leavyes.: simple, opposite or subopposite, short petiolate usually small, half to one
and a half inches long and one third to one inch broad, ovate or obovate, entire or irregularly
lobed, often narrowed towards the base, obtuse at apex, coriaceous, greyish green and finely
pubescent when young. The mature leaves are glabrous above and glabrescent beneath.
Petiole-about a quarter inch in length.

Flowers : fairly large, yellow, opposite and drooping. They are similar to those
of (_Fmelina arborea and are arranged in narrow racemiform, densely pubescent terminal
Pam(fles subtended by lanceolate, concave caducous bracts. Calyx—cup shaped, less than
one inch long, four toothed or sometimes truncate, pubescent and clothed with flattened
round glands. Corolla gamopetalous irregular (two lipped), bright yellow, finely pubescent
outside, one and a half inches long; tube curved, narrowed below and much inflated
upwards; /imb oblique, five}or four lobed; lobes ovate, sub acute, the lower one the longest.
Stamens four, didynamous, epipetalous; anther cells oblong, pendulous, slightly separate. Ovary
superior, four chambered and four ovuled, with simple style; stigma two parted, the lower
about four times longer than the upper and revolute.

Fruit: Aun ovoid or obovoid four chambered (when young) one to two seeded drupe,
three quarters to one inch long, about three fourths as broad and yellowish when ripe.

Officinal parts.
The root bark and (in Kerala) also wood of root.

* Gmelina asiatica is occasionally used as a substitute for G. arborea. At times both are used
together.

E———..

Gmelina asiatica Linn.
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Description of root

The roots are woody but not very stout, and light grey to dark greyish brown, accor-
diag to the age o!f the root. The entire root bark is comparatively very thin.

In the small sized or younger roots less than an inch in diameter the surface is light
greyish brown, fairly smooth or very faintly longitudinally furrowed and with a few scattered
transversely extended oblong lenticels nearly a quarter inch in length. The entire bark is
only about 1/12th to 1/8th of an inch thick, (much thinner than in G. arborea).
separable from the wood in the fresh condition and has a fibrous texture.
or rind is thin soft corky and easily scrapable but not peelable.

It is easily
The outer bark

In older and stouter roots, the rind is harder, more compact, proportionately thicker,-
comprising nearly a third of the thickness of the entire bark—and often exfoliates in thin
hard woody flakes of various sizes and shapes leaving smooth shallow irregular depressions
covered with a thin soft corky light grey skin. At other places the original bark with its
darker grey or brown colour persists and on account of these and the presence of a few
faint longitudina! cracks, tfhe surface -appears uneven and not quite smooth. The officinal
part of the bark is proportionately thin. In fresh roots it appears homogeneous and has a
whitish to cream yellow colour, but on exposure the colour turns brown or dull rusty brown

specially near the periphery. Wherever the rind has been removed and the living tissue
° xposed the change of colour is noted.
e

The fresh bark tastes sweetish at first but later on bitter and has a faint aroma.

Those

grom smaller roots are usually more sweet and less bitter and in them the sweetness persists

or some time. In those from older roots however the bitterness predominates. They also
f ss a faint aromatic odour.

posse

ﬂistology of the root bark.

The cork is a thin zone of ten to fifteen rows of tangentially elongate rectangular cells
without contents. The cell walls of the outer TOWs are dark brown and slightly thick whereas
¢hose of the more recently fqrmed ones are thinner and light brown. Phellogen is a single
or double row of narrow th.m-walled cells. The region immediately within the phellogen
especially in young roots is a broad zone comprising nearly half the thickness of
the entire officinal bar.k and composed of several rows of thin walled tangentially
clongate oblong cells with small intercellular spaces and stored with starch. Scattered
amidst this tissue are several groups of large sized stone cells of various shapes with thick
pitted walls. Each group consists of one to fifteen or more cells. The cells are cubical,
polygoﬂala oblong, elliptic or rarely even elongate. The presence, as well as the shape
and size of these groups of stone cells in the periphery of the bark is a noteworthy feature.
In addition the widened terminal portions of a number of medullary rays with their cells
loaded with starch, can also be made out. This region merges imperceptably into the bast
which is next within. In barks from young roots the primary bast can usually be made
out as a distinct narrow zone. The bast in older barks constitutes a proportionately wide
zone and the bulk of its tissue is made up of the more recently formed phloem elements.
The phloem parenchyma cells are mostly isodiametric (nearly cubical),

‘ regularly arranged
and form broad tangential segments or zones alternating with almo

st regularly spaced

X,
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narrow strips of compressed collapsed bast cells. The medullary ray cells whigh cut up
the bast into a number of radial segments are thin walled and fully packed with starch
grains. The cambiform tissue is seen as a distinct layer composed of five or more rows
of cells.

Wood. The wood is chiefly composed of very thick walled fibres or sclerenchyma,
narrow vessels of various sizes arranged in radial rows, and a small quantity of parenchyn?a.
Wide zones of sclerenchyma with only a limited number of small sized vessels alternate with
narrower segments of thin walled xylem parenchyma wherein are located a larger number
of comparatively bigger vessels. The medullary rays are many, two to three seriate and
their cells are packed with starch.

Diagnostic features.

A. Morphological.

1. The roots are woody, cylindrical and greyish brown. In young roots the surface
is fairly smooth.

2. The entire bark is comparatively thin. In old roots the rind is somewhat hard
and often exfoliates in large slices.

3. The living bark in fresh roots is cream white, soft and juicy but the colour turns
brown on exposure.

B. Anatomical.
1. The roots have a thin layer of cork composed of ten to fifteen rows of cells.

2. Themiddle barkis comparatively thick. Itscells contain starch. Several
scattered groups of stone cells of various shapes are found in this region.

. 3. The inner bark is composed mainly of regularly arranged isodiametric cells, alter-
nating with narrow irregular tangential strips of collapsed cells at frequent intervals.

4. The bulk of the wood is composed of fibres.

: 5. The medullary rays are two to five seriate. Their cells are packed with starch
grains.

6. Pith absent:

C. [Taste and odour.

The fresh bark has a sweetish initial taste but later on it becomes bitter. The
bitterness persists and predominates in the older roots even after drying.

GOKSURAH*
(amregT:)

Tribulus terrestris Linn. belonging to Zygophyllaceae.
Descriptive Synonyms

MegT: SRSty Eaiferaue: wargwuEs: |
MFEHT TEIFT FJFFrE geafg
qHGAT |IZIT daq1 eqrfaegafeasn |

«“Goksurah ksurako f'pi syat trikantah svﬁdukantakah
- gokantakogoksurako vanasrnigata ityapi
palankasa §vadamstra ca tatha syadiksugandhika ”

‘Goksural’, ‘goksurakah’, and ‘ksurakah’, meaning hurting (the cow) as well as the
terms ‘trikantah’, ‘svadukantakh’, ‘gokantakah’, ‘Svadamstra’ indicate the armed or spiny
pature of the fruit. ‘Vana$rngata’=wild ‘$rngataka’-denotes resemblance to $rngataka—
Trapa bispinosa-whose fruits are similarly armed with spines. ‘Palarikasa’ = injuring the
flesh-also indicates the presence of sharp thorns. ‘Iksugandhika’=smelling like sugarcaue.

Properties and Uses:

M TS Eq1gae Fafcarga: ||
AFAZNGATST: gfgaaada: |
SAGHEFIA1T: FSgATAEI |l (wrassran:)

“Goksurah $éitalah svadur balakrd vasti§odhanah
madhuro dipano vrsyah pustidasca§mariharah

pramehagvasakasar§ahkrchra hrdrogavatanut’™ (Bhava-Prakasa)

‘Goksurah’ is cooling, svadu’, gives strength, purifies bladder (diuretic action),
promotes digestive power, is aphrodisiac, nutrient, and is useful in renal calculus, urinary
disorders, difficult breathing, cough, piles, difficult micturition, ‘hrdroga’ and “vata’.

Attributes mentioned in other texts

ENAATE Y gRae) a@se) dwg T g |
g ARATIgTAaY @Ay aagggguim | (usfaeme;)

“Syatam ubhaugoksurakau su$itajau balapradau tau
madhurau ca brmhanaukrchrismarimehavidihaniadanau

rasayauau tatra brhatgunottarah” (Raja-nighaniu)

* Two varieties are seen mentioned in Saligrama-nighantu, viz. the wild and the country. The
former is described as more erect, having yellow or white flowers, and fruits with four thorns one
at each conical portion; and the latter as more prostrate with yellow flowers and fruits, having
three pairs of thorns one at each conical portion. The erect form with four spined fruit is
evidently Pedalium murex considered by some as a large form of Gokgurah and the prostrate form
Tribulus terrestris proper.
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ML FaASTTed) 7YY Fgmaa: |

afagfesy gsa: afgwm <ama: |

AfFRifast: sagaF=gRadET: |

IRATGATAFIT gEITIRT AT 1ET: ||

atqad Btesw goag@ 7 Amdq | (arSrarafaEeg:)

“Goksurah $italo balyo madhuro brmhano matah
vastisuddhikaro vrsyah paustika$ ca rasiyanah
agnidiptikarah svadur mitrakrchrasmariharah
déhamohaévisakisahrdrogéréaviniéanéb

vastivatam tridosam ca kustham $alam ca nasayet” ( Saligrama-Nighantu)

According to the above it produces corpulency, is a tonic, and overcomes excessive
burning sensation, syncope; ‘tridoga’—skin diseases, and colicky pain.

Properties of the Fruit
IS M AT qHF AMaarory | (snAzdfga:)
“Bijam goksurakam $itam mitralam $ophavarapam” ( Atreya-samhita)

The fruit is cooling, diuretic, promotes sexual vigour and longevity, and is useful in
oedema, spermatorrhea and difficult micturition.




Tribulus terrestris Linn

2. Flower. 3. Fruits.

Plant,

1.
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Tribulus terrestris Linn.

Family—Zygophyllaceae

Malayalam S Neriiifiil
Tamil Nerunji, Siru nerinji
Hindi Gokhru, Chottagokru

PDistribution and habitat.

Distributed throughout India, ascending to 11,000 ft. in Western Tibet. The plant
js a common weed of pasture land, roadsides and other waste places chiefly in hot dry or
sandy localities. :

}Iabit and general features.

Tribulus terrestris Linn. is an annual or rarely perennial hirsute or silkyvillous, greyish
hite or rusty brown, prostrate herb with many slender spreading branches, one to {wo
a4 more in length and about 0.05 inch in thickness, bearing unequal pairs of abruptly

or : ;
e'ct ate leaves and small solitary stalked yellowish flowers or spiny fruits at eachncde. ~ The
Pln'.n plant has a faint aroma and hence perhaps the name ‘Iksu gandhika’. It is found in
ﬂtlrer and fruit during the greater part of the year.
£OoW°

—qnal morphology-

te
y 2 Leaves ©  opposite, abrugt]y pinnate, with persistent lanc
jr of leaves'at a node one is most often considerabl
theﬂets”three to six or more pairs, almost segsﬂe or with short petiolules, 0.2 to 0.5 inch
el Subequal’ oblong ,entire, rounded or oblique at base mucronate at apex and with a
loﬂg ’p ressed grey villous pubescence.
os¢€
ol

eo]ate acute stipules. Of
Y smaller or occasionally absent.

Flowers - pseudo-axillary or leaf opposed, solitary, regular, bisexual, bright yellow
white, faintly scented, half to about three quarters of an inch across, on slender
T <talks which are generally shorter than the leaves. Sepals five, free, about a quarter
ball’)’ S| ch long, linear or lanceolate acute, imbricate, and deciduous. Petals five, free,
of a8 L about equalling the sepals or longer,—upto half inch in length, —rounded, shortly
= bricate and fugaceous. A ten lobed annular eglandular disc is present outside
Stamens: ten, inserted at base of disc; filaments naked filiform free; those
he petals are longer and alternate with five shorter ones which have little glands
de. Ovary: sessile, hairy or bristly five or more lobed, usually five chambered, with
outsl 'ﬁ ve pendulous superposed ovules in each chamber:  style short, pyramidal or fili-
?:remt(:)r scarcely recognisable; stigma five ribbed or of five to twelve stigmatic lcbes.

opposite t

Fruit: A five angled or winged, spi}lous t}lberculate, hairy or glabrous woody schi-
gocarp separating into five cocci. The entire fruit often resembles a ribbed spiny spherical
pall. Each coccus is provided with two long, hard or stiff, sharp divaricate i
towards the distal half and two shorter ones Dearer the base. Sceds one or more in each
coccus, superposed with woody transverse partitions between. They are nen-endospermic,
Testa thin or membraneous.
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Officinal parts.

The fruits and root are used in medicine; occasionally the entire plant is used. VILVA
2scription of fruit it f oy e (fa=3)

Each fruit is a stalked greyish spiny tuberculate five ribbed or angled more or less
spherical structure with the base and apex flattened, resembling a miniature pumpkin and Aegle marmelos Coir. belonging to Rutaceae.
covered with a matting of short stiff or somewhat pubescent hairs. It is about half an inch .
indiameter, one third of an inchin thickness, has five pairs of prominent, outwardly directed : Descriptive Synonyms
sharp stiff spines towards. the top and five pairs of smaller shorter basal spines pointing down- 1 U}
wards.  Pedicel one half to three quarters of an inch long and articulated to the fruit at its frea: afrseaarqeY Argesiwenaia ) (wrassrar:)
top. In the mature fruit the tips of the adjacent longer divergent spines almost meet in «Vilvah ¢andilya éailago mélarasriphalayapi” (Bhiva-Prokata)
pairs and cover one of the five turberculate projecting edges or angels, the whole together for- .
ming a regular actutely pentagonal structure or frame work around the fruit. Occasionally Other terms mentioned in texts are: ‘mahakapittha’, “goharitaki”, ‘piitivatah’,
the smaller basal pairs are absent. The ripe fruit ultimately separates into five indehiscent ’maflgalyah’, catimangalya’, and ‘trisikha.’

segments or cocci each of which stimulates a single fruit or seed in form and appearance.
Each ‘coccus is a greyish or greyish yellow, semilunar or planoconvex structure wedges-
haped in transverse section, convex outside and narrow towards the centre. The fruit wall
is'very hard, woody and | tuberculate, the tubercles or projections being more prominent
and somewhat pyramidal on the outer face. It is also armed with a pair of prominent com-
paratively long, divaricate, upwardly and outwardly directed spines starting from about its : v Properties and Uses :
middle and very often also with a pair of stiff smaller spines. Each coccus is one chambered iy '

and contains two to four or rarely more small seeds arranged one above the other with in- Sew1Eqafeaaa argreensiAfaasg

dividual partitions or septa in between them. Seeds small, about one millimeter in length, AAFAHELT F4T FTRE[H I || (3ag®ar)
non-endospermic and oily, with thin.or membraneous testa.

‘Mangalya’ and ‘atimangalya’ mean very auspicious; ‘$riphala’ derived from “¢ri’—

oddess of abundance and ‘phala’—fruit—may mean an emblem of increase and/or

fertility, ‘trisikha’ = three branched, (the leaves are trifoliate) ‘mahakapittha’=like Feronia 3
‘pativétah’ and ‘putimarutah’ mean illsmelling or offensive (?).

) Sriphalastuvarastikto grahiruksognipittakrt .
o From the supposed resemblance of each coccus to the cloven hoof of a cow, the name vata$lesmaharo balyo laghurusnascapacanah” (Bhava-Prakasa)
‘Goksura’ is given. ! v

«&riphala’ is astringent, bitter, antilaxative, dry, promotes digestive power, produces
Rateand: odour cpitta’ OVercomes ‘vata’ and ‘$lesma’, promotes strength, is light, hor, and digestive.

The seeds have an astringent taste and an agreeable aroma. fETFﬂPnggﬁEﬂ: s s |
| AaAgaree: faasfasas: 2 |
7% greasaiEaaaairgfaar |

faean @ qugl Frete=afea@qq |l

Common substitutes and adulterants.

‘ 1. The fruits of Pedalium murex Linn are occasionally substituted being -often
considered as a larger form (Burra gokru).

B9 FESFAAFGOTEIAIIGH, | (Fevzras)
2. Ti;e fruits of Acanthospermum hispidum DC. resemble the individual cocci of
Tribulus and are frequently found mixed with the latter. - “Vilvastumadhuro hrdyah kasdyosno rucipradah
dipanograhako rukgah pittalastiktakah katuh
Dezscription of root. guruh pacanakartd ca vatatisarajurtiha

vilvamulamtu madhuram tridosacchardi silanut

The roots are slender, cylindrical somewhat fibrous, four to six inches or more long, 1aghy. Xrchraharam, vitakaphaploniya fiak b et dn e

light brown in colour, and faintly aromatic. They have a sweetish astringent taste.

It is also sweet, agreeable or pleasant (for the heart?), pungent, cures diarrhoea (the
cvata’ type) and fever; and is useful in ‘tridosa’, vomitting, colicky pain, and difficult
micturition. Ui Yoy

Pl
AR 7
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Tender fruit

qi@facaswa fermigae=aa qaq |l
qEF q19F fasd SgANUrSAga |
YSIHAATAAZU FHAFIIAITTR || (FravzzeTra:)

“Bilam vilvaphalam snigdham guru rucyam ca dipanam
grahakam pacakam tiktam laghucognam ca tivaram
silamavatagrahani kaphatisarnasanam’” (Nighantu-ratnakara)

The tender vilva fruit is demulcent, ‘guruh’ (heavy or difficult of digestion?). improves
taste, promotes digestion, is antilaxative, digestive, bitter, ‘laghu’ (easily digestible) ‘#ot’,
astringent, and cures colicks, amavita (gout?) sprue and diarrhoea (kapha type).

aeul geefaedaify gawarasyg |

feand 9 &gdersv 3= 9 Fgdigag

qI9F FHEAANE A1TF geafiay || (afemrafaace:)
“Tarunam tu phalam vilvam grihi tuvaramam]akam

snigdham ca katutiksnam ca ugnam ca laghu dipanam
pacakam kaphavdyvosca naéakam hrdayapriyam” (Saligrama-nighantu)
The young fruit is antilaxative, astringent, sour, demulcent, pungent, quick acting,
‘hot’ ‘laghu’ promotes digestion, is digestive, useful in ‘kapha’ and ‘vata’ and ‘Hrdaya-
priyam’ (pleasant or agreeable for the heart).

zrar faer fyardiai o g qunfuss | (assa:)

“Draksa vilva $ivadindm phalam $uklam gunadhikam” (Bhava-prakasa)
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Aegle marmelos Coir.

Family—Rutaceae

Malayajam Kivalam, Vilvam
Tamil Vilvam, Kivalam
Hindi

Bel, Sriphal, Sirphal
Distribution and habitat.

.

Himalayan tract, Jhelum to Assam, Central India,
Deccan, and in districts of the northern Circars, Carnatic, Coromandel, West Coast and

Travancore. The plant is very hardy and mostly grows wild. It jthrives well in mesophytic
and dry habitats from sea level upto about 4,000 feet. It is often cultivated by the Hindus
near places of worship and in private dwellings, being considered a sacred tree.

i :
Habit and general features. c
Aegle marmelos Coir. is a medium to fairly la

4 rge sized semi-deciduous thorny tree
attaining a height of thirty to forty feet, having only a limited number of branches
that are generally irregular or crooked with the ult
tender and drooping and bearing alternate, trifoliate,
Jeaves. The trunk and larger branches are covered wit
~fissured bark, and armed with divergent pairs of st

spines.

Found throughout India - the Sub-

imate divisions or branchlets long
gland dotted semisucculent glabrous
h fairly thick grey or ash-grey, corky
rong woody straight sharp axillary

The plant is propagated by seeds as well as by root cuttings that develop when the
the roots are cut or injured.

External morpology.

Leaves: Alternate - often in apparent bunches in older portions-exstipulate,
pinnately trifoliate, or rarely five-foliate with terete petioles one t

0" two inches long; leaflets -
entire or minutley cr?nulate, glabrous rarely pubescent and slightly fleshy to sub-crustaceous.
They are studded with minute translucent glands containing volatile oil. The terminal leaf-

let is long-petioluled, ovate, oblong,, or broad lanceolate, and uually much larger than the
laterals being two to four inches long and one to two and a half inches broad. The lateral
leaf lets are subsessile, small and ovate lanceolate. Pairs of persistent, straight, sharp diver-

gent, woody spines upto about one and half inches in length of which one is nearly always
slightly shorter, occur in the leaf axils.

Aegle marmelos Coir.
1. Twig with fruits. 2. T.S. of fruit.

Flowers: Fairly large, nearly one and a half inches in diameter, regular, bisexual
or polygamous dull white or greyish-white, sweet scented and arranged in short axillary few
flowered cymose panicles. Calyx: small, deciduous, with five or rarely four rounded or
obscure lobes. Corolla: of five free long thick gland-dotted imbricate spreading petals that
are considerably longer than the calyx. Stamens: thirty to fifty or more, inserted around
an insignificant disc; filaments: short, subulate, free or rarely united at base in a few bundles,
and bear elongate erect apiculate anthers. Ovary: superior, multilocular-eight to twenty
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chambered-with a thick prominent central axis, and containing many ovules arranged in
two series attached to the inner angle of each chamber. Style short with a fusiform or
capitate deciduous stigma.

Fruits: Sub-spherical to pear shaped, and fairly large, measuring two to five inches
by two to three inches, with a thick hard woody, smooth or slighty tubercled rind, greyish-
brown or yellowish-brown on ripening. They are eight to fifteen or more chambered, and
each chamber contains ten or more seeds embedded in a copious mass of viscous, honey
coloured, somewhat sweet, faintly aromatic very sticky or glutinous translucent pulp. Seeds
non-endospermic about a quarter to one third of an inch long, oblong slightly compressed
and with a hard finely hairy or wooly testa. Embryo with thick fleshy cotyledons.

Officinal parts.
The root bark, fruit, succus of leaves and flowers are used.
Description of root

The roots are strong, woody fairly large and often curved. Those generally exhibited
or brought for sale consist mostly of cut lengths of the basal portions of the stouter lateral
roots varying from one to four feet in length and half to one foot in thickness, or the entire
stumpy underground basal part of the root-system of a single tree. Smaller or narrower
roots are only rarely brought or found exhibited for sale, though in proportion to their weight
they contain a greater quantity of the living bark (mula tvak) which is indicated in texts as
the officinal part. This is -probably due to the fact that in many parts of Kerala the entire
root or more often the wood alone of the larger roots almost completely devoid of the bark,
1s accepted as officinal,

The root bark is cream-yellow or greyish or yellowish-brown, firm or ccmpact, leathery
and slightly aromatic. The surface though profusely lenticellate, is not warty or very rough
but comparatively soft. The surface skin is thin fairly tough, many layered, and peels cff
in thin small irregular pieces. Some difference is noted in the surface features, structure
and texture of the bark and structure and apperance of the wocd between the smaller roots
and the more woody stouter mature roots.

Small roots upto about half an inch in diameter are yellowish-white to light-brown
often with an additional light-purple or rose tint. In these the entire bark is nearly 0.05
to 0.1 inch thick. Their surface shows the formation of numerous lenticles in several close
longitudinal series. The outer rind or surface skin is thin but tough enough to withstand
peeling and is found slit here and there along the lines of development of the lenticles. The
fresh or living bark that is exposed when the skin is removed is whitish or cream white, and
often tinged with a green or yellowish-green tint. It shows a fairly hcmogenous structure
and has a slightly leathery texture.* The wocd is light, porons and has a cream yellow colour.
In transverse section the central part of the wood appears light yellowish and closely porcus
and the peripheral part lighter coloured or whitish and more diffusely porous.

Roots which are about one and a half to two inches in diameter have_mo;e or lesss
the same light-yellowish white to yellowish brecwn colour, but are usually devmd of the rosy
tinge. The entire bark is thicker (upto abcut 0.125irch) ard its suiface prc fusely lenncellatej
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The surface skin is thin and tough, somewhat corky and appears many layered. It is found
fissured all over with a series of short vertical slits formed as a result of the bursting out of
the lenticels. The free or cut edges of the slits in the outer skin are found curled outwards
exposing a smooth yellowish or greyish yellow inner surface. These also reveal the many
layered nature of the outer skin. In fresh roots the officinal part of the bark has a cream white
colour which turns brown on exposure. It can be clearly differentiated into a somewhat
starchy and pithy peripheral region and an inner fibrous portion. Wood is lighter coloured,
mostly cream-yellow and shows a more homogeneous structure than in the younger roots.

The large sized woody roots are mostly pale yellowish brown and almost covered
with longitudinal and transverse series of closely arranged prominent lenticles and their soft
thick corky cream coloured flaring edges. On account of this the surface appears somewhat
rough but not hard, and irregularly and shallowly ridged along the lines of development of
the lenticels. The surface skin is found ruptured all over and peeling off in layers wherever
these ridges have developed and adhering only in the narrow furrows or depressions between
the ridges as thin small brownish strips. The predominance of the creamy white corky
bordering tissues of the lenticels not only give a general lighter tone to the natural brown
colour of the surface but also makes the surface soft and somewhat easily friable In most
roots exposed for sale, as a result of the rubbing cff of this soft and corky part 6f the r'nsd
during handling, the surface appears almost smooth and cream coloured dull-whit "J
motted with short narrow brownish streaks. In these roots the thickness of the ﬂ;: ~
bark is not at all in proportion to their diameter. In most cases it is only about an 'Crrhclma
an inch in thickness. In transverse sections the thin rind appears as a light b W) 9f
and the inner oﬂioin.al bart as a very light brown tissue differentiated into ar; o) trown D
middle bark-occupying about a third of the thickness of the entire bark and il
the inner bark- comprising nearly two thirds of the thickness. The Iatter a et g
cally lamellated due to narrow annular strips of hard tissue alternating witlilp iarsq(cioncenu-x-
of softer tissue.) A large number of narrow medullary rays radiate across extelfcolfh elt; band;?
the middle of the bark. The entire bark has a fiim leathery te n S

. . : xture and in fresh roots js bitter
slightly pungent and faintly aromatic. The outer part of the bark viz. the region

just within the rind is gritty. These features are found in dried material also though it is
sometimes less aromatic. %

The wood which forms the major part of the larger roots is cream White to cream yellow
hard, compact, and exhibits a fairly homgeneous structure. In transverse section it appears
minutely diffuse porous and marked with close series of narrow concentric rings of dark

tissue and numerous very fine radiating medllary rays. The wood is mild'y fragrant and
slightly sweetish.

Histology

The cork tissue consists of several rows of thick walled narrow rectangular cells
comoressed to form a compact narrow zone. The rows of cells are not however similari
Siagle or double rows of narrow cells with thick bright yellow walls alternate with compressed
z>nes of eight to ten or more rows of broad :r empty cells with thin brown walls. When the
former is ruptured or exfoliates the compres ed rows as a result of their release from pressure
spread out fanwise. Some of the newly frmed cells of cork contain cubical or polyhed-al
crystals. A cork cambium is evident belcw the coik &
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The secondary cortex is a widz zone of several rows of cells. The cells are fairly big,
thin-walled and of various shapes being spherical, oblong, or even tangentially elongate.
Almost all of them are partially or completely packed with spherical starch grains of various.
sizes. Scattered in the peripheral portions of this region the following are made out:-

(i) A numberof large sized, thinwalled cells, with granular contents or appearing
empty.

(i) Secretory cavities with yellowish white contents.

(iii) Groups of considerably big sized cubical to rectangular stone cells. Tht_%se
are distributed throughout the cortex and the size form and arrangement of these sc]erex.ds
constitute a characteristic feature. The number of stone cells constituting each group varies
from few to many. Large sized solitary sclereids also occasionally occur.

(iv) Small short segments of sclerenchyma arraﬁged in irregular concentric rows. and

(v) The flexuose terminaal portions of medullary rays which appear as one or two
seriate wavy ribbons of short length often traversing radially across the cortex.

The bast is a considerably broad region consisting of concentrically arranged zones
of phloem proper alternating with narrow strips of sclerenchyma. The medullary rays
cut up both the cortex and bast into several tangential segments. The early formed phloem
elements which are situated towards the periphery are found in a collapsed compressed
and partially dsranged condition. The more recently formed phloem elements show more
regular arrangement. They are thinwalled and in transverse section appear mostly isodi-
ametric though of various sizes. The segments of sclerenchyma in the peripheral portions
of the bark appeér as short narrow strips widsly separated from each other and not regularly
spaced or arranged, wheras those nearer the wood in the more recently formed bast appear

~ as regular concentric bands composed of tangential segments of uniform length separated
by the medullary rays. A distinct ring of cambinm is present outsids the wood.

~ Wood: shows concentric zones of-fairly broad fibrous woody tissue alternating
* With very narrow strips of one or more rows of thinwalled parenchyma. The vessels have
thick pitted walls and are surrounded by thick walled parenchyma.

There is no pith in the centre.

Medullary rays. Many in number. They are mostly uniseriate or rarely biseriate.
Their passage in the wood and portion of the phloem, or bast nearest the wood is straight
and radial but as they near the periphery they appear broader and flexuose. The cells of the
medullary rays are rectangular and radially extended in the wood and the newly formed
bast, but the cells in the distal part are broader and tangentially extended. They have thick

pitted walls in the xylem part but the walls are thin in the bast region. Almost all the cells
are loadsd with starch grains.

Distinguishing features of the roots.
A. Morphological , : Aegle marmelos
1. The roots are light pinkish-grey to greyish-brown, cylindrical, with the S“rfa‘;e 1. A mature root. 2. Branch root.
nrofusely. and prominently lenticellate. The lenticels are fairly large and are arraged closely
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along longitudinal and transverse ridges and have thicK soft frrabie, corky, creait-Witite tfo. R
light-yellow flaring edges.

tough and exfoliating. It is brownish outside

T ind is thin fairly 3 -
2. Skin or outer JEELS ¢ is found only as small narrow strips adhering

and lighter coloured within. In older roots i
to dépressions between the ridges.

3. In fresh roots the living bark is whitish but on exposure or drying turns greyish-
brown. It has a fi-m tough texture and can be differentiated into a narrow whitish starchy
granulélr peripheral portion and a bulkier tangentially lamellated fibrous inner region.

4. The wood is hard. It has a light cream-yellow colour and a fairly homogenous
close grained minutely porous structure.

B. Microscopical.
1. The transverse section is circular, oval or oblong.

2. The cork tissue consists of zones of single or double row of yellowish thick walled
cells, alternating with broader zones of ten or more rows of thin walled brownish cells.

3. Cortex consists of several rows of thin walled oblong cells most of which contain
starch grains. In addition it also shows one to few celled groups of large stone cells, a large

number of remarkably large thin walled empty cells, a number of secretory cavities and short
flexuose segments of the terminal portions of medullary rays.

4. Bast is broad and shows broad bands of

phloem prope i i
tangential segments of sclerenchyma. Secretory ca Pippen alicmating withinarrow

vities occur here also.

5. Wood consists of broad bands of thick walled fibro
d us cells alt. i i '
bands of thin wallcd parenchyma ‘and vessels of various sizes. Theerll;:::t(;?fl il s
narrow and mostly one‘or t\fvo serlate.‘ Their cells are rectangular and thin \:112111 :iays al';rz
phloem part but have thick pitted walls in the xylem. They are radially straight in tehe]\]vlvotod

and in portions of the bast nearer the wocd, but appear wavy or flexuose tow A
ends. All the cells are packed with starch grains. ards their distal

There is no pith in the centre.

C. Taste and odour.

The root bark is gritty, bitter and warm or slightly pungent.

Description of Vilva fruit.

The ripe fruits are woody large, two to four inches long and two to three inches wide
spherical, oblong or pear shaped with a more or less smooth or slightly tuberculate surface’
They are borne on strong woody stalks which leave a conspicuons radially ridged depressiox;
at the base of the fruits on getting separat.d. Young fruits are greenish but ripe ones are
greyish or dull yellowish brown. The rird is hard woody and thin, about one eight of
an inch thick and has a dull white colour in transeverse section. The peripheral part of the
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along longitudinal and transverse ridges and have thick soft friable, corky, cream-white to -
light-yellow flaring edges. »

2. Skin or outer rind is thin fairly tough and exfoliating. Tt is brownish outside

and lighter coloured within. In older roots it is found only as small narrow strips adhering
to depressions between the ridges.

3. In fresh roots the living bark is whitish but on ex
brown. It has a fi'm tough texture and can be differentiate
granular peripheral portion and a bulkier tangentially lamell

posure or drying turns greyish-
d into a narrow whitish starchy

ated fibrous inner region.
4. The wood is hard. It has a light cream-yellow colour and a fairly homogenous
close grained minutely porous structure.

B. Microscopicall.
1. The transverse section is circular, oval or oblong.

2. The cork tissue consists of zones of single or double row of

yellowish th;j
cells, alternating with broader zones of ten or more rows of thin wall 1ck walled

ed brownish cells.
3. Cortex consists of several rows of thin walled oblong cells most of whj i
starch grains. In addition it also shows one to few celled groups of large stone Cglh (':O;Ham
number of remarkably large thin walled empty cells, 2 number of secretory cavit; nd shor
flexuose segments of the terminal portiong of medullary rays. g

4. Bast is broad and shows broad band

s of phloem Proper alte
tangential segments of sclerenchyma. )

Secretory cavities occur here also. L FEEro

5. Wood consists of broad bands of thick w

pands of thin wallcd parenchyma and vessels of various sizes. The
Narrow and mostly one or t\.rvo serlate._ Their cells are rectanguly Walleqd ;

hloem part but have thick pitted walls in the xylem. They are rad tin e}‘: m the

gnd in portions of the bast nearer t.he wocd but.appear wavy or flexuose lowardg t}f © Wood

onds. All the cells are packed with starch grains. e1r distal

alled fibrous cells alternaﬁng With
Medullary
I and thjp

ially strajgl,

Darrow
Tays are

There is no pith in the centre.

C. Taste and odour.

The root bark is gritty, bitter and warm or slightly pungent.

Description of Vilva fruit.

The ripe fruits are woody lar.ge, two to four inches long and. tWO 10 three incheg Wid
spherical, oblong or pear shaped with a more or less smooth or shghﬂy tuberculate surfag’ﬁ,
They are borne on strong woody_ stalks which leave a conspicuous radla.uy ridged depressio:
at the base of the fruits on getting separat.d. Young fruits are gree}hsh but Tipe oneg %
greyish or dull yellowish brown. The rird is hard woody and thin, 4

: ; : Pout ong ejghy ¢
an inch thick and has a dull white colour in transeverse section. The Peripheral pg;y of the
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Histology of root bark of Aegle marmelos.
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The walls

as well as the central axis have a light yellow tint at first that turns deeper yellowish

brown on exposure. They have a warm or slightly acrid bitter taste.

The chambers are

Histology of root bark of Aegle marmelos
Transverse section (diagramatic sketch)
Details of bast and xylem.

4. Cork and adjacent cortical tissue.

2. A sector from Fig. 1 enlarged
586. Details of cortex.

I,
5!

full of an amber or honey coloured viscous very sticky or glutinous translucent pulp which
Fig.

is slightly sweet and feebly aromatic. Severalseeds with fine wooly testa are found embedded

in the pulpy mass.
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fruit just within the rind is fleshy thick and hasa pleasant resinous odour. The eross section
shows a stout central axis and ten or more chambers separated by thick walls.




SALIPARNI *
(znfsquff)

Pseudarthria viscida W. & A.
Descriptive Synonyms

wifeqofffeazr ayrar faufidtadagr
fazifarear QAatgrEtTaisgaafy || (massiar:)

‘ ' «Saliparni sthira saumya triparni pivari guha

‘ vidarigandha dirghangi dirghapatra /'m$§umatyapi® (Bhava-Prakasa)

’ ‘Dirghamilad’, pitini’, ‘vrihiparnika’, ‘ekamula’, ‘silaparni’ and ‘supatrika’ are
other descriptive terms mentioned in Saligrama-nighantu and Dhbanvantari-nighantu.

| <galiparni’ and ‘vrihiparnikd’ meaning leaves like those of paddy, and ‘Dirghapatf'é’

| indicate that the leaves are long and narrow. ‘Silaparni’=Ileaves like those of Sal or

Shorea robusta. ‘Supatrika’ large (clearly formed) leaf; ‘Sthira’=permanent, perennial or

‘ : woody ? ¢Saumya’=mild; ‘Triparni’ = three leaved; Pivarii = fattening; producing
corpulency; <Vidarigandha’ = smelling like vidari (Ipomaea digitata), ‘Dirghangi’=long

1 limbed (branches long), ‘Am$umati’=with streaks or rays; ‘Dirghamula’= with long roots;
pitin?’=yellowish ‘Ekamiila’=single (unbranched) root. ;

|

|

1

|

Properties and Uses.
Fifgaell Jeesfasavamfaanfag |

INEFATZA 20T FEAT |
faaar faagQ warg: sasEfEmIg |l (CIEEEIED)
«daliparni guracchardi jvarag§vasatisarajit

$osadosatrayahari brmhanyukta rasayani
tikta visahari svaduh ksatakasa krimipranut” (Bhava-Prakasa)

* daliparni and Priniparni have a number of common descriptive terms such as ‘Guha’ “‘Atiguha’,
‘Sthira’, ‘tripargi’, ‘Dirghaparni’, ‘Dirghapatra’, etc. Bhava Misra recommends the use of
Simhapucchi (given as a synonym for prdniparni) in the absence of priniparpi (?) ‘“Abbhave
préniparpyasca simhapucchi vidhiyate”-indicating that they are separate plants (?) Probably on
account of these and other factors there is some confusion in equating the identity of the sources of
préniparpi and $aliparni. In all the books on Indian Materia Medica, $aliparpiis equated with

1 Desmodium gangeticum and prsniparni with Uraria lagopoides and/or Uraria picta. In Travancore-

Cochin curiously enough by many vaidyans. Desmodium gangeticum called Orila in Malayajam

is equated as préniparpi and Pseudarthria viscida commonly known as Mauvila, accepted as

daliparni. Pseudarthria viscida is equated as sanaparni by Kirtikar & Basu in Indian medicinal
plants. In Tenmalai and other places in Travancore, Uraria hamosa Wall, which is also locally
known as Mavila is occasionally used instead, or as an adulterant. See also note on Pyiniparnpi.

4
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sgaliparni’ overcomes concocted poison, and is useful in vomitting, fever, difficult:

breathing, diarrhoea, dysentery, consumption and the three ‘dosas’. It is also a
‘krimipranut’ or anthelmintic.
afsqufizafasar gaisorangafzsr |
TgIgATEaTggeaIfauAsa T FIazr |l
Agral: AFAITSIT sArafaeFaIg | (fremzwear®e:)
fataangsafzedt aaaraifqargr || (afarafaee:)
«“daliparni rase tikta gurvyusnda dhatuvarddhika
rasayani svadu vrsyd visamajvara vataha
meharéah $otha samtipajvara $§vasa vigakrmin”
“Tridosa $osacchardighni ksatakasaitisaraha” (Nighantu-ratnakara)

‘diliparni’ is °‘tikta’ (bitter), ‘svadu’ (sweet), ‘usna’—‘hot?’ (promotes katabc_whs’m)
‘gurvi’—difficult of digestion,? ‘dhatuvardhika’—promoter of body tissues, ‘pustika’—
strength giving, is a ‘rasayan’ or tonic, ‘vrsya’—aphrodisiac, ‘vataghni’—sedative (?), and
‘visamajvaravataha’—overcomes intermittent fever, and ‘vata’. It is also usefu! 1:n urinary
diseases, tumours, oedema, burning feel, difficult breathing, and toxic conditions, and
controls loss of flesh.

Pseudarthria viscida
1. Twig with inflorescence. 2. Fruits.
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Pseudarthria viscida W. & A.

Family—Papilionaceae

Tamil ... Neermalli, (R.R.) Mavila
Malayalam ... Miuvila

Distribution and habitat.

Found nearly in all districts of Southern India, from Godavari southwards. It is
fairly common in Kerala where it is found from sea level upto 3000 feet in the

hills. It grows well indry gravelly soil under cover and also as an undergrowth in damp
forests.

Habit and general features.

Pseudarthria viscida W. & A. is a villous or viscid
often diffusely creeping ‘“ Desmodium-like >’ perennial un
several slender, mostly prostrate or trailing branches,
at the nodes, bearing pinnately trifoliate leaves almost i
or: greenish white irregular patches, elongate filiform
pink flowers aqd very sticky or adhering greenish some
guarters of an inch long and a quarter inch broad.

—pubescent, semierect, or more
dershrub upto two feet high with
with long internodes often rooting
nvariably variegated with pale green
racemes of small bright purplish or
what membraneous pods about three

Flowers appear in the cold season (October to December) or occassionally nearly
throughout the year.

External morphology.

Branches :  many, two to four feet or more long, clothed with fine soft greyish-
white pubescence.

Lzaves : pinnately three-foliate, alternate, stipulate. Stipules free hairy, lanceolate-

subulate or cuspidate, striate, 4.5 to 6 m. m. long, deciduous ; Leaflets with filiform stipels

w upto 3 m. m. long, sub-coriaceous, obscurely bristly hairy above, densely grey-pubescent

below. Lateral leaflets thombiform or ovate, one to two inches either way, terminal one

rhomboid-ovate, obiuse or acute two to four inches long by one and a half to two inches
broad. Petiole dznsely hairly, half to one inch long.

Inflorescence :  a fairly long terminal, erect, hairy raceme often with one or more
smaller branches arising from the axils of the uppermost Ieaves.

Flowers : many, small, deep purple, red or pink, arranged in distantly placed fascicles
of two to four on comparatively long spreading, filiform pedicels, jointed or articulated close
beneath the calyx. Bracts-narrow, lanceolate subulate. Calyx-about a tenth of an inch
leng, hairy campanulate cleft to the middle in two obscure lips, five toothed—the two upper
subconnate forming an upper lip, the lower distinctly three partite of which the middle one
is the longest. Corolla-nearly twice as long as the calyx, papilionaceous, exserted, with the

I | T S S g o o IO AT
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petals nearly equal ; standard sub-orbicular or roundish ; wings obliquely oblong ; keel
petals obtuse, not spurred. Stamens diadelphous—nine and one ; anthers-uniform. Ovary-
subsessile with many ovules ; szyle short, subulate or filiform, inflexed, ending in a small

capitate stigma.

hiisssss y -
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Fruit : A flat compressed or slightly inflated linear-oblong indehiscent one celled ‘ ; : A%

legume half to three quarters of an inch long and about one quarter inch broad, with its

chamber continuous within. The valves of the fruit are membraneous transversely veined

and closely covered with many stiff hooked viscid hairs; the sutures (margins) are densely '

ciliate but not usually indznted or only very slightly indsnted. Seeds—four to six, brownish |

black, compressed, somewhat reniform.

Officinal part.

The roots, or more often the whole plant.

The root system consists mainly of a number of lateral roots as in Desmodium gangeticum
and D. latifolium. These are however fewer, smaller, and neither very stout or long. In
the material brought for sale in addition to the main roots thereis most often present.a large
number of dried leafy branches with attched smaller roots arising from the nodes.

a2

‘The roots are woody, but slender, and dark brown. As in the case of Desmodium
latifolium (Ref. Pr$niparni) the surface appears rough, being covered with a very large number
of lenticels in close longitudinal series. The surface skin is thin and membraneous with
a light brown layer within.

A large number of wiry or fibrous rootlets with many small attached bacterial ncdules
are found amidst the roots or attached to their distal ends as in the root systems of Des-
modium latifolium and D. gangeticum.

The roots have an astringent taste, but no characteristic cdour.

Histology.

SO

The transverse section is circular. It shows. a central strand of wood a narrow bark ‘ / B B
and a thin dark-brown strip of cork. o
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The cork tissue is composed of ten to fifteen rows of thick walled rectangular cells. }
Those towards the periphery often have dark brown contents. A distinct phellogen with J
a few rows of phelloderm within is made out. The cortex is comparatively narrow and compo-- |
sed of oblong cells. A noteworthy feature of this region is the presence of short tangentia] ’
rows or series of very large thin walled cells fil'ed with brownish contents between the broade- |
ned distal ends of the medullary rays. Small irregular groups of sclerenchyma also occur
here. The medullary rays are two to three seriate and their cells are loaded with starch
The bast or phloem is of the usual type. The xylem or wood is composed of a large propor-
tlon of wood fibres, a small amount of xylem parenchyma and xylem vessels, in addition to
the medullary rays. The xylem parenchyma cells contain starch. There is no pith in the

centre.
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Histology of Pseudarthria viscida root.
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Diagnostic features.

A. Moiphological

The roots are comparatively narrow, woody, dark brown in colour with thé surface
profusely lenticellate and somewhat warty but not hard. The surface skin is thin and
exfoliating. It has a light brown inner layer.

There is a thin strand of wood in the centre.
B. Anatomical

L. The cork tissue iscomposed of ten to fifteen rows of rectangular cells with fairly
thick brown walls.

2. The cortex is a narrow zone. A conspicuous and noteworthy feature of this
region is the presence of few celled groups in tangential rows of very large thin walled cells
with brownish contents. Small groups of sclerenchyma also occur.

3. The wood is composed of a large proportion of wood fibres. The cells of the
medullary rays as well as those of the Xxylem parenchyma contain starch grains.

C. Taste and Odour.

' The roots have an astringent taste but no special odour.

Histology of Pseudarthria viscidg root

Fig. 1. Transverse section (diagrammatic sketch).

2. Details of cork, cortex and bast.
3. Details of xylem.
4. Portion of fig. 3 enlarged.



PRSNIPARNI*
(gaquif)

Desmodium gangeticum D. C. (Syn. D. collinum Roxb)—belonging to Papilionaceae.

Descriptive Synonyms

gfsaquff gawauff faxquify )
wisefaar faggsel woat aEfaer |

“Préniparni prthakparni citriparnyahiparnyapi
krostuvinna simhapucchi kala§i dhavani guha” (Bhava-Prakaisa)

Other terms mentioned are :

‘Tanvi’, ‘triparni’, ‘purnaparni’, ‘dirghd’, ‘kankasatru’
‘cakraparni’, ‘dirghaparni’ etc. (Saligrama-nighantu commentary)

‘Dirghaparni’=long leaved; ‘prsniparni’, ‘citraparni’, ‘ahiparni’, ‘cakraparni’=leaf
having marks (like those in the hood of the cobra), variegated or spotted; ‘krostuvinna’,
srgilavinna’, ‘simhapucchi’=foxtail like—indicates a caespitose of tufted or bushy
condition (the inflorescence of Uraria lagopoides is some what dense and bushy); ‘kalasi’=
like a pitcher or jar; ‘dhdvani’, ‘dhdvanam’=running, cleansing, purifying (?); ‘guhd’=a
cave, cavern, hiding place (hiding) well protected; ‘anghribalad’=strong rooted.

Properties and Uses

gfgaaofi faiasft geateor aguEy )
gfraaigsas A waagsaa: || (wrassFIar:)

«Préniparni tridogaghni vrgyosna madhura sara
hanti dahajvaras§vasa raktatisiara trdvamih” (Bhava-Prakisa)

‘Préniparni’ is ‘hot’, ‘sweet’, and laxative, and useful in or overcomes corruption of
the three ‘dosas’, burning sensation, fever, difficult breathing, dysentery, thirst and

vomitting.
gfeaauff Tgeurr 7 faamrdtareEEgy |
arazadsadFAIRauargfafay || (nurfreme:)

“Prsthiparni katfisna ca tiktatisarakasanut
vataraktajvaronmada vragadahavinagini” (Gananighantu)

It is also aromatic (pungent), bitter, useful in cough, ‘vatarakta’, insanity and ulcers.

* Books on Indian Materia Medica equate Uraria lagopodioides Merr (U. lagopoids D.C.) and/or
Uraria picta Desv. as the source of préniparpi and its synonyms such as citraparpi, prigthiparpi
etc. Desmodium gangeticum D.C. is mentioned as the botanical source of Saliparni in these books.
Another species of Desmodium viz., D. latifolium D.C. is also very freely used in several places in
Kerala as an unauthorised alternate source to D. gangeticum.
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Desmodium gangeticum D.C.

Family—Papilionaceae

Malayalam ... Orila.
Tamil - ... Pulladi, Orila
Hindi ... Sariwan, Salpan, Salparni, Salwan.

Distribution and habitat.

Throughout India; its range exterds from the Himalayas where it ascends to 5000
feet in the Chenab, southwards to Kerala. It is very common in Bengal, Silhet,
Assam, Monghyr, N. Circars, the Mahendragiri hills, Shevroy hills of Salem, Coro-
mandel, Western ghats and Travancore. The plant usually grows as an undergrowth. of the
semideciduous forests at low elevations. It is also found in the plains, though not so
commonly.

Habit and gemneral features.

Desmodium gangeticum’ is a slender suberect diffusely branched undershrub, two to
three feet high with a short woody stéem and several long slender irregularly angled branches
clothed with upward'y directed short soft grey hairs, bearing uni-foliate ovate to ovate-
lanceolate, acute, membraneous leaves very often mottled with grey patches, and elongate
lax flowered terminal or sometimes also axillary racemes of small whitish Z)r Ii ’ht -‘l
to lilac tinted flowers. o e

External morphology.

Leaves : unifoliate compound, (apparently simple) alternate, stipulate ; stipules
dry or scarious and subulate with a broad striate base : petiole half to one inch long ; blade
ovate or ovate lanceolate, rarely ovate oblong, two to six inches long and about one, third
one half, or occasionally one fourth, as brecad, round:d at base, acute or narrowed gradualls;
to an acute point, thickish membraneous, the upper surface glabrous or glabrescent and
green, very often mottled with small irregular light grey patches, (citra parni) lower surface
paler and sparsely or occasionally densely clothed with soft whitish or greyish white ap-
pressed hairs. There are nine to twleve pairs, of very prominent secondary nerves. §ipels
subulate.

The inflorescense is a terminal or axillary, many flcwered, slender, elongate raceme,
six to twelve inches long with a few ascerding branches in the lower part. Rachis slender
pubescent ard somewhat angular.

Flowers : small about 0.1 inch long, with minute setaceous bracts on short upwardly
directed pedicels. They are white, pale rose or purple, or lilac tinted and arranged in
pairs or few fl owered facicles at each ncde on the rachis. Calyx tube short, less than one
twelfth of an inch long, campanulate, fi..cly downy, ai1d cleft to the middle into two lips:
upper lip two cleft, the lower three partite; tecth chort triangular or rarely lanceo]ate,,
Corolla-onesixth to one fourth of aninch, exserted; standard orbicular, cuneate at base; wings
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obliquely oblong, more or less adhering to the keel; keel petals; obtuse, incurved. Stamens—
diadelphons,—one and nine,—anthers uniform. Ovary sessile or stipitate, many cvuled ;
styie filiform, incurved, with minute capitate stigma.

Fruit : A compressed, slightly falcate, moniliform six to eight jointed glabrescent
lomentum, slightly indented above, but notched to near the back on the:lower surface
Joints separating when ripe, indehiscent, one seeded, more or less straight or slightly curved
above and rounded on the lower side.  eeds compressed, reniform without a strophiole.

Officinal part. Theroots.

' The root system in most cases consists of a poorly developed tap root and five to
tifteen or more, long deep-growing prominent spreading lateral roots arising from its basal
part. The lateral roots are very strong and cord like, two to three feet or more long, upto
a quarter inch in thickness, nearly uniformly cylindrical, light yellow or yellowish white and
nearly smooth, being free from attached rootlets or lenticel development through the greater
part of their length. They have a thick central strand of wood surrounded by a comparatively
thin but tough bark, and bear at their distal ends a large number of small very much branched
fidrous rootlets with several bacterial nodules of various sizes attached to them. :

The root bark is neither thick or fleshy. It has a characteristic ; yellowish white
colour (pitini) and a leathery texture. It is easily peelable The outer skin is very soft. The
portion next within-the middle bark-has a slight yellowish tint and the part nearest to the
wood-inner bark-appears lighter coloured than the parts outside. The wood itself is whitish.
The bark has no characteristic smell but possesses a slightly mucilaginous sweetish taste.

Histology.

The transverse section is circular and the outline regular. There is a broad strand of
wood in the centre. The cork tissue which appears as a thin light yellowish brown strip
consists of four to eight or more rows of rectangular cells nearly twice as long as broad with
fairly thick brown walls. The phellogen is evident as a narrow layer. The corfex in most
roots is comparatively broad and composed of several rows of thin walled oblong cells with
the broadened distal ends of the medullary rays radiating across. The entire region in
between the rays is practically littered with sclerenchy matous groups of various sizes and
shapes, each group consisting of four to twenty or more small thick walled cells. - The bast
1s a narrow zone and consists of pholem, parenchyma and sieve tubes. A distinct cambium is
present. The wood or xylem consists of thick walled xylem parenchyma that forms the bulk
tissue, radial rows of vessels of various sizes, patches of sclerenchyma mostly associated with
the vessels, and, the medullary rays. The medullary rays are not very many. Those that
reach the centre are broad and three to five seriate. The others are uni-or bi-seriate. Their
cells especially in the xylem contain starch grains. There is no pith in the centre. '

Diagnostic features.
A. Morphological.
I. The root system consists mainly of long narrow, cylindrical, nearly uniformly

thick strong cordlike, yellow or yellowish white lateral roots with a fairly smooth and soft
surface. .

Root system of Desmodium gangeticum D. C.
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| 2. The entire bark is thin, but tough or leathery and in fresh roots easily peelable.

3. The centre of the root is occupied by a strong woody strand.
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1. The cork zone is thin, being comprised of only a few rows of cells.
2. The cortex shows several scattered groups of sclerenchyma.
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3. The xylem or wood consists mostly of thickwalled aylem parenchyma, in addition -
te the-vessels of various sizes and patches of sclerenchyma. There is no pith in the centre.
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C. Taste and odour.
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In fresh roots the bark has a sweet mucilaginous taste, but no characteristic edour.
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Histology of roots of Desmodium gangeticum and D. latifolium. .

A. Desmodium gangeticum.
Fig. 1. Transverse section (diagramatic)
-’_'é* 2. Details of cork and cortex.
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3. Do. of bast and wood.

B. Desmodium latifolium.
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4, Transverse section (diagramatic).

5. Structure of cork, phelloderm and cortex.
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Portion of wood and newly formed phloem.
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Histology of roots of Desmodium gangeticum and D. latifolium.
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Desmodium latifolium D.C.*
Family—Papilionaceae
Malayajam ... Valia orila, Orila (R.R.)
Tamil ... Chithamalli ? (R.R.)

Distribution and habitat.

Distributed throughout South India. Fairly common in N. Circars, hilly parts of the
- Konkan, hills of Godavari, the Western ghats and Kerala. It is found growing in dry open

forests or in open glades from sea level upto about 3000 feet.

Habit and general features.

Desmodium latifolium D.C. is a much branched undershrub or shrub, larger than
Desmodium gangeticum,-three to six feet or more high-with a short woody, almost smooth
terete stem and a number of oblique branches clothed with short brown or fulvous hairy
tomentum, bearing short petioled, unifoliate, alternate broadly ovate to roundish-cordate
slightly repand coriaceousleaves, and long slender axillary and terminate racemes of numerous
small bright purple flowers, followed by small three-to five jointed moniliform hairy pods.
Flowering time-November and December or occasionally nearly throughout the year.

External morphology.

Leavyes : short petioled, unifoliate, alternate, bifarious, stipulate ; Stipules subulate
with a broad striate base ; Petiole quarter to half an inch long ; Leaflet (blade) broadly ovate,
deltoid, or ovate to roundish- cordate, or rarely reniform, three to six inches long and about
the same or one half to two thirds as broad, thick or sub-coriaceous, more or less repand,
obtuse, or sub-acute at tip, truncate or rarely d-ltoid at base, densely and harshly pubescent
with persistent adpressed bristly hairs above ard clothed with short soft brownish tomentum
beneath.

Inflorescence. A simple or rarely compourd, terminal, dense flowered, spike-like
raceme, two to six inches or more long bearing numerous flowers fascicled in threes at each
node. The rachis is clothed with small hocked bristles.

Flowers : small, short pedicelled of a bright purple colour : pedicels about one twelfth
of an inch long, dznsely downy. Bracts ard bracteoles setaceous, minute, triangular, acute ;
Calyx-very small-about one millimeter in length. Corolla, three to four times the calyx,
bright rose or purple papilionaceous; S amens diadelphons. Pistil monocarpellary with
many ovules

Legume : half to three quarters of an inch long and about one twelfth of an inch
broad, flat, moniliform, three to six jointed, the upper or dorsal suture straight or slightly
indznted, the lower notched more dzeply almost to the middle. It is densely pubescent,
and is also beset with minute hooked hairs.

* Desmodium latifolium D.C. is often used as a substitute for D. gangeticum in parts of Kerala.

Desmodium latifolium

3. Portion of root enlarged.

2. Root system.

1. Flowering twig.
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‘Officinal part : The roots.

Root system. The root system as in Desmodium gangeticum consists mainly of a
number of strong lateral roots. The tap root is however more prominent and the lateral
roots comparatively longer and larger or stouter. These have a light reddish brown or dark
brown colour (more black than brown) and the surface is rough due to formation of short
vertical slits and subsequent exfoliation of the surface skin in thin flakes. A number of
rootlets of a wiry or fibrous type with attached bacterial nodules are found amidst the larger
reots. The roots are woody and quite strong. The entire bark as in D. gangeticum is com-
paratively thin though in this case the outer bark is more prominent. Immediately within
the outer skin there is a tough whitish tissue and in the centre a very thick strand of wood.

Taste of bark astringent, often with a feebly nauseous smell. The root breaks with
a short fracture.

The specimens brought for sale consist of the root system of one or more plants
wound or bundled up often with the short stumpy stem and few attached leaves.

Histology.

The internal structure of the root of Desmodium latifoliym is almost similar to that

of D. gangeticum except for a more prominent cork tissue and the presence of greater quanity
of fibre groups.

The cork zone is composed of six to ten or more rows of rectangular cells twice or
thrice as long as broad with thick brown walls. Lenticels occur in abundance and there is
exfoliation of the outer rows. A well defined phellogen is present within the cork tissue.
“The cortex is comparatively narrow. Its cells are oblong, thin walled and often contain
starch grains. Other cells contain cubical and rectangular crystals. Sclerenchymatous
groups of various sizes,-most of them small-occur throughout this region between the
broadened distal protions of the medullary rays. The cells of the medullary rays are loaded
with starch grains. The bast consists of the usual types of elements. The cambium is

distinct. Wood or xylem. There is a preponderance of sclerenchymatous elements compared
ta xylem parenchyma. Vessels occur in groups towards the centre.

Distinguishing features.
A. Morphological.

1. The roots are strong and woody, a quarter to half inch or more thick, brownish
ta dark-brown externally and have a somewhat rough lenticellate surface.

2. The outer skin is thin and exfoliating.
3. The entire living bark is comparatively thin but tough or leathery
4, There is a prominent central woody strand.

B. Anatomical

1. Cork zone is narrow and composed of six to ten rows of rectangular cells with
fairly thick brown walls.



2. The cortex is also a narrow zone. .
number of small sclerenchymatous groups. Most of the cortical cells contain sta

-others cubical or rectangular crystals.
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Scattered throughout this region ar
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3. There isa preponderance of fibre elements in the wood.

4. There is no pith in the centre.

C. Sensory.

The living or officinal part of the bark has an astringent taste. Stored speciuens

emit an offensive odour.

Desmodium gangeticum

Small plant with long slender diffusely
spreading irregularly angled branches.

Leaves unifoliate ovate to ovate-lanceolate
thickish membraneous, acute.

Flowers small, many, mostly whitish,
on slender elongate peduncles.

" Fruit a more or less falcate, thin, six to
eight jointed lomentum not more than one
‘tenth of an inch in width and covered with
minute hooked birstly hairs.

Root system mainly of long, cordlike
yellowish white, smooth, lateral roots with
few wiry rootlets admist the former or
attached to their distal ends. Bark thin
leathery. It has a sweetish mucilaginous
taste. i ’

Desmodiuin latifolium.

Plant larger, branches stouter and more
erect.

Leaves larger in size, broadly ovate,
slightly repand, coriaceous obtuse.

Flowers small bright purple or T10S€
coloured.

Similar but notches fewer.

Root system comparatively stouter and
more woody : consists of a number of
prominent lateral roots, as in D. gangeticum,
but colour light reddish to dark brown, and
surface lenticellate and somewhat rough due
to exfoliation of the outer skin in thin
flakes. Bark thin but tough and astringent.
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