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HAREGAMIA ALATA Wight.

The root of Naregemia alata Wight (ieliaceae)

is commercially known as the Goanese ipecac. It is used as
a substitute of ipecac root in Indis (Claus, 1?56; Chopra
and Handa, 1958). The drug which is aveilable in Kast
Indies, contaiﬁs starch, rosettes of calcium oxalatve and
an alkaloid 'Naregamine' (Clausc., 1956). It also shows

an orange coioured secrétion in the ceils. Watt (1891)
mentions that the decoction of stem and leaf is used aé

a remedy for biliousness. fe also reports usefuluness

of the stem and the leaf on rheumatism and itch in South

“Africa. t has been successfully used against dysentary.

A number of authors have described the root
as emetic and expectorant. They find it useful against
bronchitis and in the removal of mucous {Hadkarni, 195k;
Chopra and Handa, 1958). According to tﬂem, tWaregamine’

is not related in any way to emetin and that it is an

amporphous residue of a brittle consistency derived from
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the roots only. KRoot-bark contains wax, gum, aspergin and

starch.

Pharmacognosy and systematic study of
phytochemistry for this plant has not been done till today.

dence, study on these lines has been undertaken here.

Descriptbion and distribution

It is a glabrous branching shrub reaching
a height of 30-45 cm., Leaves are alteriiate and trifoliate.
Flower is Z.5-3 cm, long, white, axillary and solitary.
Calyx is hairy outside., It divides into five, imoricate
looves, Petals are five, spathulate and contorted in bud.len
stamens have their filements united to form z cylindrical
tube which becomes slightly inflated at its apex; anthers
possess appendages at their top. Ovary is ovoid, three
celled with two pendulous evules in each cell. Style is
filiform and the stigma is capitate. Fruit is apoculicidal

capsule,

It grows wild in the Western and Southern
parts of India. <t is collected from Kerala where it is

locally called 'Nelanarakam!',
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. MOKPHOLOGY

— o —— —— - — W_——r

Leaf { Plate XXVII, 1) 3

Each leaflet is entire, obovate and -sometiues
oblique. It measures 2-5 cm. in length and 1-2 cm. width.
The middle of the three sessile leaflets is usually larger
than the two lateral leaflets, largin is poorly cilisgte.
Apex is acute. Upper surface is green while the lower
one is vellowish green. Prominent veins oun the lower side

bear hairs.

Petiole measures upto 2.5 cm,., in length., It

is winged.

St

————

Main stem or a branch is 30-40 cm. long. Ioung
stem at the growing point is green and angled; bpelow it is
pink to bricke-red. OUld stem is light grey in colour. “he
nodal line is prominent on tihe side which éears a leaf.
Internodes are 0.5-30Ocm. long. lnternodeé exhibit straight,
longitudinal striations. In young stem, sucn striztions
are prominent and may form shallow channels. In old sten,
they develop irregular protrusions., Young stem is slightly

pubescent.

Smoothened transverse surface shows a brown

cork, yellowish wood and a white central pith or a hollow
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space. Fracture is irregular and starchy.

Root:

It, is tortucus in gréwth. Main rootv which
is grey and shows an uneven surface is usually short while
secondary root may attain a length of 7-10 cm. 7The latter
which is purple to brick-red and smooth, exhibits fine
longitudingl striacvions. Tertiary roots are very thin and

resemble the secondary roots in character.

Smoothened transverse surface of the root
shows a brownish cork, a whitish phelloderm and a central
yellowish xylem core. Fracture is short and starchy. Odour

is pungent and aromatice.

S oo w— v G - S — -
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A leaflet is dorsiventral as the mesophyll

is differentiated into palisade and spongy tissues. Cells of
the upper epidermis are rectangular. Their outer ﬁalls

are slightly convex and are protected by cuticle externally
(Fig. 3). Uni;éliular covering trichomes and multicellular
élandular trichomes emerge from the dermal cells (Plate
XXVII ha & Lb). The former and the latter measure 153-
24,8-348 M and 68-80-94 /M respectively. Covering trichoies

are confined to the margin and around the veins oun the






PLATE - XXVIT

(Figse 1 - 7 :+ Naregamia alata Wight)
H.ﬂ——-.’ ~
1

Fig, 1 - Hntire plant, X =

Fige 2 = 24 - Upper epidermis. x 440,

2B - Lower epidermis with stomata. x 440;

0 - Epiﬂérmal cells around a trichome. x 2060. ‘;
Fige 3 = T.s. leaf, margin portion. x 780
Pige 4 = La - Covering trichomes, x 440,

Lb - Glandular trichomes, x 440,

Fige 5 = T.s. midrib. x 780.
Fige 6 =~ T.s. winged petiole. x 70.

Fig. 7 - T.s, stem {diagrammatic). x 30.

K Ko A Kom X K X=X

Core =~ cortex;;Gu. ~ cuticle; =p. - epidermis;

Lpq, - Upper epidermis; Ep2 - lower epidermis;

Le, - lacunae; Lft, -.léaflet; les, = mesophyll;

MR, = medullar& ray; Pal., - palisade; Ph. - phloem;

Pt. - petiole or pith; P. fb, - pericyclic fibre;

Rt., Rtq. & Ete - root; Spg.' - spongy; Stq & St, - stem;
Tr. bs. - trichome base; V.B. vascular bundle;

Ly. = xylem,
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upper surface. The.multicellular glandular trichomes are
confined to areas around the veins on the lower surface. ln
surface view, the dermal cells of both the surfaces show
slightly wavy walls. Ranunculaceous stomata are confined to
lower epidermis only (Plate XAVIIL, 24 & 2B). Dermal cells
around a covering trichome are cémparativéiy smaller

(Plate XXVII, 2C).

& single layer of long columnar and closely
packed palisade cells, lies below the upper epidermis. :est
of the lamina is occupied by 5-6 layers of oval or slightly
elongated cells oi the spongy tissué. Generally, they becone
compact (Plate XXVII, 3). A number of conjoint and
collaterél vascular bunales, cut in various planes, lies in
the spongy tissue. WNonlignified pericyclic fibres are

present on the outer side of each oi the bundle,

Epidermis of the midrib, runs over a sharp
projection on the upper side (Plate XXVII, 5). 7Two layers
of palisede cells, in continuétion with those of the lamina
are present in the midrib. The conjoint and collateral
vascular bundles are embedded in parenchymatous cortex of
the midrib (Plate XXVII, 5). That of the abaxial side
is bigger than the sééond énd is compoged of $-10 radially
arranged vessels and intervening xylem parenchvma towards
tne centre; equal numoer of phloem groups 1s present, each

one lying on che outer side of a radiating row oi vessels
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(Plate XXVIL,5). Nonlignified fibres, solitary or ia groupgs
of 3= lie on the outer periphery of the abaxial vascular
bundle. The second of the adaxial side is very small; it is
composed of Z-4 vessels facing the centre and a small group
of phloem towards the outer side. It is also protected by

a group of nonlignified fivres.

Isolated cells of the spongy tissue in lamina
and midrib--cortex contain rosettes of calcium oxalate crystals.

A few cells also show an orange coloured contents.

Leaf constants :

Stomatal index for the lower epidermis
is 10-12.,5, Palisade ratio is 6.8, while the vein islet

number works out to be 6-8,
Petiole

Transection of the petiole reveals its
winged nature. Tissues of laminea are identical to those of
the leaflet lamina (Plate XAVII, 6)., Midrib vortion shows
the presence of two well devéloped vascular oundles embedded
in parenchymatous cortex. Abaxial bundle is as big as
that found in the leaflet while the adaxiel one is
comparatively well developed with 6-8 rows of vessels.
Nonlignified fibres form uninterrupted protective arches
on the outer side of both the abexial and tne adaxial

bundles (Fig. 6).
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B - Stem

Portion of tne stem taken from its epical
region at position Stq (Plate ZAVIL, 1); shows secondary growth.
Epidermis is protected externally by a thick cuticle and
unicellular trichomes. The latter rssembles those found in
the leaf. Phellogen originates in the subepidermal region.
(Plate XXIII, 2). Parenchymatous cortex is $9-10 cells deep;
endodermis remains indistinct. Small tangentially arranged
groups of lignified pericyclic fibres are present around the
vascular tissue§ (Plate X{VIL, 7). Secondary phloem comsists
polygonal, cloéely arranged célls {Plate XKVIII, 2), Lylem

is comparatively a wider zZone and consists of vessels,

=t

0

tracheids, fibres, medullary rays and xylem parenchyma.
Protoxylem can be seen on the periphery of wide parenchymatous
pith. 1-2 layers of characteristic cambial cells are placed

in between the xylem and the phloem.

Iransection of an old stem taken at a position
St, (Plate XXVII, 1) at its base, shows development of a
wide periderm.J It éonsists of 10-20 layers of tangentially
elongated radially arranged lignified and suberised cork
cells on the outer side. Phelloderm is 3-4 layered. GCortex
is parenchymatous and 9-10 layers deep (Plate XXVIII, 3),
Pericyclic fivres are present around the‘vascularkissue;.

Phloem consists of the usual elements., Cambium is 1-2 layered.
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Secondary xylem is well developed and in an old stem shows
3~k annular growth rings (Plate XXVIII, 7). Xylem consists
of all the usual elements. VesseisAafe lignified and show
circular bordered pits.‘ Spiral, reticulate and a few
tracheidal vessels can also be found (Plate XAVIII, 1),
Tracheidal vessels are lignified but possess a feﬁ bofde?ed
pits, [Iibres are elongated, tapering st the ends and besar

a few pits (Plate X4VIII, 1); septate {ibres are not uncomion.

(=8

Pith is wide and parenchymatous., vccasionally cells o
the pith break to form 1-3 lacunae \Plate XAVII, 7). 1ilosettes

of calciwn oxalate and starcn is present in cells of the

cortex.
’ T 4BLE - 30
Measurements of Stem Elements
| ;
1 t
Elements : Length . Width
Vessel ' 201-260-313-373-443 M ' 15.8-23.5-28 A
T : : —
Tracheid . 188-259=496-388-456 M . 14-20-<3.5 M
1 ‘ t .
Fibre U 197-329-390-468,5-564 M 1 9.5-16-23.5 /¢
C -~ LHoot :

Young. root of 600-640 A diszmeter taken from

position Ktq (Plate XXVII, 1), shows secondary growth

s






PLATE - ZXXVIII

(Figss 1 « 7 : Haregamia alata Wight)

Fige 1 -~ OStem maceration. x 440,
Fige 2 - T.s., stem. x 780.
' Fig, 3 =~ T.s. 0old stem showing part of cork, cortex,
phloem and xylem. x 440.
Fig. 4 - 4A¢ T.s.<young root'showing starch in cortex
| cells., x 780.
LB~ Outermost layers of young root sho%ing
the origin of phellogeﬁ. x L4O,
4C - T.s. young root, cork, phellogen and
sclereids in the cortical region. x 440,
Fige, 5 = T.s. 0ld root showing growth‘rings {diagrammatic).
x 30. ]
Figs 6 = T,.s. old root, showing parts of cork,
phelloderm, and xylem. X 440,
Fige 7 = T,s. old stem, showing growth rings

(diagrammatic)e. x 70,
Kim I =K om Ko Ko K K X

Ck. - cork; Cor, - cortex; Dg. = degenerstion-like mass;
Ep. - epidermis; Fb. - fibre; Ph. - phloem; Phd. - phelloderm;
Phg. - pheilogen; Pt, - pith; P.fb. - pericyclic fibre;
Pi.L.'; piliferous layer; Scl. - sclereid; St. - starch;

Tr, - tracheid; V. - vessel; Xy. - xylem; Xy2 - secondary xyleil.
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(Plate XXVIIT, A4A). 7The growth is slow and the phellogen has
not yet déﬁeloped. Externally the young root has a piliferous
layer followed by 130-186 /& wide cortex. Farenchymatous
cells of cortex show distinct intercellular 5péces. kndodermis
remains indistinct. Phloem zone is usuglly very narrow; it

is represented by 2-3 layers of polygonal cells (Plate AXVIIT,
Ld, 7). Cambium is one layered. Central xylem core is
190-290 M in dismeter. The protoxylem elements are
indistinguishable. In a thicker root 960 M in diameter,
phéllogen develops from the outer cortical cells just pelou
the piliferous layer (Plate XXVIII, LB), 4 few cells of the
secondary root cortex modify into isodiametric pitted
sclereids., ©Such sclereids are lignified and scattered {(Plate
XXVIIT, 4C). & few small groups of pericyciic fitres also

develop around the vascular tissues.

01d root of 2880 M diameter develovs a wide
zone oi periderm (Plate EXVIIL, 5). Cork region is 480 X
wide and consists of about 36 layérs of tangentially
elongated, thin-~walled cork cells, which are suberised as
well as lignitied (Plate X&VIII, 6}, Phellogen is 1-2
layered. Phellodefm and cortei together gre made up of
about 15 layers of tangeg}ially elongated cells. Secondary
ohloem is well developed as compared to that in the voung
root. Aylem portion shows four annual growth riﬁgs {Flate

IXVIIT, 5); it is 1280 M in diameter and is composed of
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vessels, tracheids, fibres and meduallary rays. Vessels,
tracheids and fibres are lignified. The former two show
bordered pits. Tracheids and fiuvres show only a few pits
on their wall. The fibres have btapering ends and some of

them are septate or forked at the ends.

Sclereids and pericyclic fibres which are
observed in a secovndary root are absent in the main root.

Starch is abundant in the cells of the cortex and phelloderm,

TABLE -~ 31

Measurements of Root Elements

1 1

Elements ; Length . Width
Vessel ' 211-240-289-330.5-503 A ' 1h.h-23.5-34 M
, 7 3 ,
Tracheid : 172-245-321-390-446,5 /A . 14-19-28 /[~
’ «

Fibre U 322-381.6-k37=k77-545 M 1 14=19-23.5 M




Phytochemical Investigations on
Stem and Root of

NAREGAMIA ALATA Wight

ELPLRIMBENTAL

Hxtractives

35 g. of the 40 (B.S.) mesh powder of the root

.

and stem was successively extracted in the soxhlet extractor
with the usual solvents. The percentage yield of various

extractives was as follows : petroleum ether (b.p. 60-80°),
2 ; ether, ®%09; chloroform,0.03; benzene, 0.3;-alcohol, 4-6

and watery,3.0,

Flourescent analysis &

bxtractives with petroleum ether, chloroform,

benzene and alcohol gave a common yvellowish green flourescence.

Petroleum ether extract :

Root and stem were aried under shade and a
40 (B.3.) mesh powder was prepared. It was then extracted
wiﬁh-petroleum ether (b.p. 60-80°), Host of the solvent
from the eXtract was femoved by distillation under reduced
pressure iollowed by spontaneous evaporation. ©Solvent

treatment of the resultant semi-solid mass did not give any

definite product. 4 portion of the semi-solid mass was then
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saponified with N/2 elcoholic potash. The unsaponiiiavle
matter was extracted with ether. Soth the unsaponiiiavle and

iy 4,

saponifieble matters were examined as described pelow:

. . ,Eneic
Isolation of Hzenosane :
[N

The unsgponifiable matter was refluxed with
alcohol whereby a brown solid separated. This, after tresgtment
with ethyl acetate, alcohol, methanol and petroleum ether,

m

gave a white crystalline substance Ay (m.p. 35-38°). This on

repeated crystallisations from petroleum ether melted at
40459, Substance A,was soluble in most of the\organic
solvents except water. It did not give positive tests for
sterol and did not react'with acetic anhydride, hydroxylamine

hydrochloride, alkaline potassium permanganate and promine

in chlorofornm.

Found: G, 85.04%; H, 14.8%; L.ol. wt. 250 f{rnast);

Co1Hyy, requires G, 85.1%; H, 14.9%; mol. wt. 296.

o

mixed melbing point withn an authentic sample

~ . Eneaico P
ol nyehgsane remained undepressed.

Isolation of F—sitosterol :

Afver the removal of Suvstence A from the
alcoholic filtrate, the mother liquor was concentrated and

evaporated spontaneously. The semisolid mass was dissolved
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in acetone and kept in refrigerator overnight, when a yellow
solid {(m.p. 131-1339) séparated. The solid after repeated
crystalisations from methanol gave colorless Tflakes of
Substence B, m.p. 135-37°. It was fairly soluble in benzene,
alcohol, ether, etc., and gave positive sterol tests including
Lie?ermanﬂnBurchard, Moleschott's and Salkowski tests

(Allen, 1948).

.

G
Found : ,84.05%; E, 12.13%; Mol.wt. 410 \iast);

Cogls00 requires G, 84.01%; H, 12.15%; mol. wt. 41k.7.
Substance B, (0.25 g.), was refluxed on a sand

bath with acetic anhydride, (7 ml.) and fused sodium acetate

(2.5 go). The resulting mass was %reatéd with cold water

and the aqueous solution neutfalised'with sodium bicarbonate.

The precipitate obtained was washed thoroughly with water

and recrystallised twice from methanol, when it melted at

126-7°, The melting point of the substance did not rise

further or repeated crystalisations,

Found: C, 81.2%; H, 11.6%; C31H550, requires

C, 81,5%; H, 11.4%.

Isolation of stearic and palmitic acids:

. The saponifiable matter was dissolved in
water, acidified with hydrochloric acid and the precipitated

fatty acids were extracted with etrer. The ethereal solution
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was washed with water, treated wita anhydrous sodium sulphate
and evaporated to dryness.

The mixed fatty acids were separated into

* {(1921)

solid and liguid fractions by TwitchéllisAléad salt alcohol

\

method’. Saturated acids, on fractional and repeated
crystallisations from 95% alcohol, gave two sunstances,

C {m.p. 67.5-68:5%) "afid-fmepe 63-64°).
Substance T ¢

found : €, 75.92%; H, 12.72%; Cq7H350, reguires
. S
C, 76.05%; H, 12.68%;ﬁ0.23 g. of the acid required 3.2 ml. of
O.1N potassium hydroxide for neutralisation. The molecular

weight calculated from the data is 280.3,

Mixed melting point with an authentic sample
of stearic acid remzined undepressed. Substance C has been

identified &8 stearic acid.
Substance D :

Found: C, 74.93/%; H, 12,6z Cqpli305 requires
¢, 75%; H, 12.5%; 0.66 g. of the acid required 12,5 ml, of
0.1 N potaséium hydroxide solution for neutralisetion., The

molecular weight calculated from this data is 256.4.

Mixed melting point with an authentic sample of
palmitic acid remained undepressed., Substauce D has been

indentified as palmitic acid,
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Alcohol Extract :

Further work on this extract is in progress.

SUMMARY

Leaf is trifoliate. Each leaflet is dorsiventral.
Lxternally, the leaflet is protected by a thick cuticle and
unicellular trichomes; glandular multicellular trichomes are
also present. Falisade of fhe lanina is continuous in the
midrib, Out of the two vascular bundles forming the stele,
the abaxial oneis well developed; both have nonlignified fibres
on their outer sides. Calcium oxalate rosettes and cells with
red contents are present. Petiole is winged. 1t is structurally

similar to the leaflet.

Young stem is externally protected by a thick
cuticle and unicellular covering trichomes, liormal secondary
growth sets in early. FPhellogen develops from the outer
cortical léyers. In an old stem, cork is about 20 layers thick.
Xylem shows 1-3 growth rings. Pith may show lacunae. nosettes

of calcium oxalate and starch is present.

Young root shows secondary growth. Cortex
of secondary roots shows a few sclereids. Phellogen originates
from cortex below the piliferous layer. In an old root, cork
develops upto 30 layers. Xylem shows 1-3 growth rings. Starch

is abundant in the root.
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gneic
Hyemosane, F~sitosterol,and two fatty acids,

viz. stearic and palmitic are isolested from Petroieum ether

extract, There were further confirmed by their melting

e - ¥

poiat, mixed melting point ,ad oy soire enloll0 T
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PHARMACOGNOSTIC STUDY OF CAPPARIS MOONII
WIGHT. FRUITS

C. S. Shah and V. M. Sukkawala

(Department of Pharmacognosy, L, M. College of Pharmacy, Ahmedabad)

Received 2 September 1959

A pharmacognostic study of the fruits of Capparis moonii

is made. Flourescent

- analysis and microchemical tests for starch, alkaloids and tannins have also been carried

out.

Capparis moonii Wight, (Capparida-
ceae) known as ‘rudanti’ grows widely on
Western Ghats especially in Canara dis-
trict of Mysore State.! In the countryside
of Mysore State the fruits are used for
healing sores, burns and wounds? Half-
mature fruits have been found effective
in the treatment of pulmonary tubercu-
losis.® Cressa cretica (Convolvulaceae)
is also described as ‘rudanti’ and its fruits

are recommended in respiratory diseases.t.
No other investigations, excepting the -

clinical results, have been reported.
MATERIAL AND METHODS

Fruits were supplied by M/s. Himalaya
Drug Co., Bombay and Mr, Vats, Khan-
dala. Free-hand sections of the pericarp,
pulp and the seed were cleared with
chloral hydrate and made permanent
after staining “with phloroglucinol and
hydrochloric acid. Microchemical - tests
were carried out according to Trease.d

Macroscopy:

Capparis moonii is a large climbing
shrub growing widely on the Western
Ghats and in Canara and Khandala. The
stalked berries measure from 5 to 10 em.
in diameter. Colour is green-gray to red.
Young fruits are smooth while the older

ones are granular rough. At {times, a
prominent ridge passes half-way round
the circumference (Fig. 1).

Fig. 1
Fruits of Capparis moonii — entire. x 1/3.
¥r. — Ridge.

The berry has a hard woody pericarp
which is about 0.7 to 0.8 cm. thick. Seeds
which are exalbuminous, many and reni-
form, are embedded in the pulp (Fig.2).

Fig. 2
Fruit cut from the
middle to expose peri-
carp, seeds and the
central pulp. x 1/3.
Per. — Pericarp;
Sd. — Seed.




these groups may unite to form a small
strip; otherwise they get separated by
radially elongated parenchymatous cells
(Fig. 4).

The tissues below the sub-hypodermal
stone cells is parenchymatous. It includes
more frequently groups of two to many
stone cells. The parenchyma around and
near the stone cells are isodiametric, This
tissue also shows the presence of a few
vascular bundles which are cut trans-
versely, _longitudinally or obliquely
(Fig. 4). The phloem parts of these vas-
cular bundles along with the surround-
ing parenchyma cells usually get crushed
and are observed as yellow or yellow-gray
masses in dry fruits. (Fig. 5). Groups of
sub-hypodermal stone cells are bigger
and more numerous towards the outer
side and they become smaller and fewer
towards the inner side (Fig. 5).

The testa of the seed which is crusta-
ceous, consists of 4 to 6 rows of stone cells
only. Tegmen is thin and papery. Coty-
ledons contain fixed oil which gives red
colour with sudan red.

Flourescent analysis:

When examined under ultraviolet light
the whole fruit externally was yellow;
the broken pericarp, deep red; and the
central pulp, brownish pink.

Microchemical tests:

Starch: The section of the pericarp
shows equitable distribution of starch
grains when treated with jodine water.

Tannin: The section of the pericarp
shows the presence of tannin especially in
the parenchymatous cells when treated
with ferric chloride. Further, phloba-
tannin and non-phlobatannin tests are
negative. With
shows the presence of pseudo-tannins.
The nature of this pseudotannins as cate-
chin is confirmed by the match-stick and
vanillin hydrochloric acid. tests. The
central pulp contains very little tannin.

iron complex test, it -

Alkaloids: Powdered drug is extracted
with ammoniacal chloroform and the .
extract evaporated. The residue is dis-
solved in dilute HCL. The resultant solu-
tion is tested with Meyer’s, Dragandorfl’s,
Hager’s, Marme’s and tannic acid solu-
tions. All the above tests are negative
indicating the absence of alkaloids.

Powdered drug:

Powdered drug shows the presence cof
the following structures under the micro-
scope: (1) Stone cells of various shapes
and sizes. They show numerous pits on
their thick and lignified cell walls. They
measure 32-64-100-142-160 . in diameter
(Fig. 6). (2) Epidermis in surface view
is penta- or hexagonal and the cells are
filled with brown pigment (Fig. 7). (3)
Simple starch grains are also present.
Their shape is oval, spherical or obovoid
with a concentric or excentric hilum.
They measure 19 to 38 p. A few grains
measure 60 g or T2 p in diameter (Fig.
8). (4) Spiral, annular and reficulate
vessels are also observed. They measure
92-114-174-256-308 4 in length and 16-24-
28 u in width, ] .
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PHARMACOGNOSTIC STUDY OF THE STEM-BARK OF

'ZANTHOXYLUM RHETSA

DC.

V. M. Sukkawala )
{Depariment of Pharmacognosy, L.M. College of Pharmacy, Ahmedabad)
Received 2 November 1960

Macroscopical and microscopical characters of the stem-bark of Zanthoxylum rhetse

DC. have been studied,

In America, the dried barks of Zantho-
xylum americanum Mill, and Z. Clava-
herculis Lenne. (Family: Rutaceae) are
known in commerce as northern and
southern prickly ash barks respectively
and have been a domestic remedy for the
treatment of rheumatic affections, tooth-~
ache and colict, . In India, Z. rhetsa DC,,
is reported? to grow in the western penin-
sula from Coromandal and the Konkan
southwards. Its roots and bark are
reputed in Goa as ‘purgative of kidneys'.
They are claimed to remove ‘kapha’, to
cure asthma and bronchitis and to be
useful in heart diseases and toothache®.
The plant is preseribed in diarrhoea and
dyspepsia. Its antibacterial activity has
also been reportedt. -

Recently, the chemical and pharmaco-
logical investigations of the stem-bark of
Z. rhetsa have been reported. Mehta,
Mehta and Rana® isolated lupeole, an un-
identified white crystalline alkaloid from
the Karwar variety of the bark. Previ-
ously, Chatterjee and Mitra® isolated
lupeole and four alkaloids from the same
bark but obtained from a different
source. Patel and Desai’ found the Kar-
war variety of the bark to possess cho-
linergic and spasmolytic activities. No
pharmacognosy of the bark has been
reported and hence the present work
was undertaken.

MATERJALS AND METHODS

The bark, supplied by Mr. V. B. Desai
of the Pharmacology Department, was
originally collected from Karwar in
N. Canara. It was soaked in a mixture
of water, alcohol and glycerin (in equal
parts} for about ten days, Transverse,
longitudinal and tangential hand sections
were cleared with chloral hydrate and
made permanent in the usual way after

‘mains of

staining with safranin and fast green.
Maceration was carried out according to
Schultze’s method.

Maceroscopy: The bark consists of flats
and slightly recurved pieces and measure
about 7em. long, 5em. wide and 10mm.
thick. The outer surface has a thick,
yvellowish cork and makes about one half
of the total thickness of the bark. The
inner surface is rough and shows promi-
nent longitudinal striations.

The cork shows irregular rounded
cone-like outgrowths (Fig. 1). The sharp

R
ﬂ"

Fig. 1
Dorsal (A) and ventral (B) views
of the bark x 1. -

pointed apex of such cones are the re-
the spines which get detached
automatically. Sides of the cork show a
laminated appearance. -
Fracture of the bark is fibrous. Taste
is first acrid and then persistently slightly
bitter. -
Microscopy:~—Cork which is the outer-
most tissue is stiratified (Fig. 2) with
about 7 to 25 alternating bands of smaller
cells in 2 to 7 layers and of larger cells in
7 to 15 layers. Smaller cells of the strati-
fied cork are brick-shaped with their



rous but mostly smaller and bigger groups
of sclereids. Such groups are bigger in
the cortex than in the phelloderm (Figs. 2
and 5). Phelloderm also shows solitary
sclereids (Fig. 3). The sclereids are
mostly tangentially elongated though
isodiametric ones also occur. They are
with small lumen, thick and lignified and
show well-marked stratification and are
traversed by pit-canals which may be
branched (Fig. 7). In longitudinal see-
tions the sclereids show three to four
clefts (Fig. 6). They measure 82-164-226-
304-360 » in length and 32-44-71-85-119
p in width. Groups of sclereids are sur-
rounded by thin-walled, small parenchy-
matous cells each containing a small
crystal of calcium oxalate (Figs. 5 and 6).
In addition to the calcium oxalate crys-
tals, other sphaero-crystalline masses also
occur abundantly in the parenchymatous
cells (Figs. 3, 5 and 6). Such crystals
mostly occur in relation to the cell wall.
They may be solitary or two in a cell
and measure 6.6-15.5 p in diameter. Peri-
cycle is indistinct.

Phloem, which is the last tissue, is
smaller in size as compared to the outer
tissues (Fig. 2). It consists of sieve tubes.
parenchyma, medullary rays, fibres and
sclereids. Throughout this tissue, large
bands of eollapsed cells occur {Figs. 2, 8,
9 and 10). This mostly consists of sieve
tubes and some parenchyma, as no sieve
tubes are traced in transverse and longi-
tudinal sections. Sieve tubes can however
be observed after warming the sections
with 2% KOH solution. The collapsed
tissue appears slightly lignified. Groups
of phloem fibres and sclereids occur
throughout the phloem (Fig. 2). Fibres
have small lumen, tapering ends and
thick walls. They are lignified and
stratified and show a few simple pits. In
transverse section one to two cleft-like
nits are observed. Majority of the phloem
fibres are septate (Fig. 7). They measurn
564-780-964-1162-1444 » in length and
200-289-377 p in width. Groups of fibres
are surrounded by a crystal sheath of
thin-walled parenchyma cells each con-
taining a crvstal of calcium oxalate
(Figs. 9 and 10) measuring 15.5-24.4 p.

Sclereids occur as few groups in
phloem (Figs. 2, 8 and 9) and show the
same characters as those of the cortex.

Phloem is traversed by medullary
rays which have radially elongated and
thin-walled parenchymatous cells. Parts
of the rays may get crushed along with
the adjoining phloem tissue to form col-
lapsed transverse bands (Fig. 2). _Tan-
gential sections show the maximum
heights of medullary rays as 11-12 cells
and width as 2-3 cells (Fig. 9).

Cells of phloem parenchyma are big,
thin-walled and isodiametric. They also
show sphsero-crystalline masses {Fig.

16).

Microchemical tests: The sphaero-cry-
stalline masses are insoluble in acetic
and hydrochloric acids as also in water,
chloral hydrate and ammonia. However,
they are soluble in 5% KOH w1t_h ye}-
low-orange colour and in sulphuric acid
with yellow icolour changing to brown.

These tests indicate the probable
nature of the sphaero-crystalline masses
10 be hesperidin®. Isolation of this. mate-
rial and further chemical investigation

are in progress.
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PHARMACOGNOSTIC STUDY OF MERREMIA EMARGINATA, HALLIER.

In India, Herpestis monniera (Linn.)
H. B. & K. (Scrophulariaceae) and
Hydrocotyle asiatica (Linn.) (Umbelli-
ferae) are known as ‘Brahmi’ and wused
from ancient times as a brain tonic. Their
pharmacognosy has been reported by
Prasad®. In North Gujarat and Saurash-
tra, H. asiatica does not grow wild. In
the above regions entire plant of
Merremia emarginata Hallier  (Syn.
Ipomea reniformis Choisy; Ewvolvulus
emarginatus, Burm.) is sold and used
as ‘Brahmi’®. Further, it is used in a
number of diseases of the kidney, blad-
der, lungs, uterus etc?3

As no pharmacognosy of M. emargi-
nete has been reported uptill now, the
present work was undertaken.

Merremia emarginate is an annual
herb with many filiform, creeping and
hairy branches which root at the nodes.
M. emarginate and H. asiatica closely
resemble each other morphologically;
the leaves are similar to H. asiatica
except that they are rather broader
when compared to their long axis. Each
leaf is ovate-cordate in shape, with
an emarginate apex and crenate mar-
gin. Old leaves at times develop a red
margin, They possess a strong smell
and a slightly acrid taste. Root is a tap
root. Adventitious roots help the
plant to cover a large area.

Both M. emargineta and H. asiatica
belong to different families and natu-
rally differ from one another anatomi-
cally. M. emurginate grows in a more
moist environment which can be ascer-
tained by the presence of large air
spaces in the cortex ﬁ:&d the pith of
the stem and the cort8x root. The change
in the vascular tissue from root to stem
is of Mirabilis typet.

Stem of M. emarginata shows the
presence of two celled epidermal
trichomes, prominent air spaces in the
cortex and pith, distinet endodermis,
small groups of pericyclic fibres, peri-
medullary phloem, starch and calcium
oxalate crystals which are absent in
the stem of H. asiatica.

Leaf of M. emarginata shows the pre-
sence of glandular hairs and rubiaceous
storata which are absent in H. asiatica.

Palisade ratio for M. emarginata is 19
to 23.5 while that for H. asiatica is 3.25
to 4 to 575. Stomatal index for the
upper epidermis of M. emarginate is 11
to 16 and that for the lower epidermis
is 16 to 20. Vein islet number in case
of M. emarginata is 16 to 18.

Young roots of M. emarginata show
ietrarch or triarch stele. Adventitious
roots which arise from the pericyclie
region of the stem and branches do not
come out obliquely but travel straight
through the cortex for a distance.

Miero-chemical tests:—-With Sudan
111, resin which is more in the pith of
the stem and in the midrib, is stained .
golden yellow. The aqueous extract of
the powder shows the presence of reduc-
ing sugars and glycosides®. The alcoholic
filtrate of the. powdered drug gave
positive tests with Liebermann Bur-
chard® and Hesse’s? tests, thus indicat-
ing the presence of sterol. Tests for
mucilage and alkaloid were negative.

Dept. of Pharmacog-
nosy, L.M. College of
Pharmacy, Ahmedabad,
12 January 1960.

V.M. Sukkawala
C. 8. Shah
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PHARMACOGNOSY OF WITHANIA SOMNIFERA DUNAL

C.'S. Shah, V. M. Sukkawala and L. §. Vyas
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Pharmacognostic study of leaf, stem and young and old root of Withania somnifera
Dunal has been carried out. It is suggested to revise the present monograph on Withania

roots of I, P. -

Withanie somnifera Dunal, belonging
to the family Solanacese and known as
-asvaghandha, asan or asguned, is.a re-
puted medicinal plant. All parts of the
plant but more especially the roots are
used in medicine. The roots are official
in Indian Pharmacopoeia.!

The-roots of the drug have been the
subject of several chemical and pharma-
cological investigations? 3, 4, ® Some
pharmacognostic description of the roots
has been mentioned by Dutta and
Mukerji.® Neuwald and Loges’ mention-
ed the distinguishing pharmacognostic
characters of Withania roots and Rau-
wolfin serpentina roots.

Kurup® found from alecholic extract of
the leaves, a pale yellow crystalline solid
which in dilution of 1:600,000 completely
inhibited the growth of S. aureus.

In the published literature, the phar-
macognosy of stem bases, which are
always associated with the roots in the
commercial drug, has not been mention-
ed. Further, pharmacognosy of leaf has
not been reported. Hence, a study of
leaf, stem and root has been carried out.

MATERIAL AND METHODS

The material used was purchased from
the local market as ‘Asqn’ and also re-
ceived from Central Drugs Laboratory,
Calcutta. Further, fresh plant was col-
lected and identified by us as W. somni-
fera according to Cooke® and Hooker.!
It was found that the drug from com-
merce and Calcutta consisted of tuberous
roots. ;

Free-hand sections were taken for the
leaf, stem base, stem and root and after
staining with safranin, were made per-
manent. Root was macerated according
to Schultz’s"! process.

Description of the plant:—The plant is
a perennial, branched, erect undershrub,
with a tap root system whose thickness
is upto or more than 5 cm. Aerial part is
covered thinly by wooly hairs, Stem and
a number of branches emerge from the
top of the root. Lower leaves are alter-
nate but the upper ones are opposite
(Fig. 1A). Flowers are yellowish-green
and in axillary groups of one to three to
six. (Fig. 1B). Calyx is hairy on its outer
side, gamosepalous and possesses five
long and linear teeth. Calyx-base is
deltoid. Corolla is gamopetalous and
possesses five lanceolate and acute
lobes. Stamens are five in one whorl,
epipetalous and alternating with corolla
lobes. Ovary is two-celled and the two
carpels are obliquely placed. Ovules are
many on an axile placenta. Stigma is
bi-fied. Fruit is a berry, red when ripe
and enclosed in a globose, slightly five
angled inflated calyx having five conni-
vent calyx-teeth above (fig. 1A).

Morphology

Leaf:—Ieaves have a small peticle
which is grooved at the tip. Both the
surfaces are dull greenish and are usually
clothed with hairs. - They measure 5 to
10 cm. by 2.5 to 5 em. and are ovate with
acute apex, oblique base, wavy margin
and reticulate venation (fig. 1).

Stem:—Stems and branches are
variously thickened according to their
age and go vertically upwards. Nodes
are prominent only on the side from
where petiole arises. Interncdes are
about 1.5 to 3 cm. long. They are cylin-
drical, green and show longitudinal
wrinkles, Young branches possess many
whitish hairs. Transversely cut surface
shows yellow.grey cork, whitish-yellow



Fig. 2. T.S. of lamina part of

thp leaf x 175.

Fig. 4
Lower epidermis
with stomata

x 110.- -

——

Isolated parenchymatous cells in the
cortex’ and in the pith are filled with
black granular mass of microsphenoid
calcium oxalate - crystals. Few starch
grains are present in some of the paren-
chymatous cells. -

Root (young):—Cork consists of about
two to six rows of isodiametrie, nonligni-
fied and suberised cells which are radial-
ly arranged. Phellogen is indistinet.
Phelloderm is a broad zone consisting of
about eight to mine rows of tangentially
elongated and somewhat  radially
arranged compact cells (fig. 6). Phloem
parenchyma cells are isodiametric with
their cell walls curved and have inter-
cellular spaces. Cambium is of four to
eight rows of tangentially elongated cells
and mostly forms storage parenchyma on
both the outer and inner sides. Secon:
dary xylem is a wide zone consisting
mostly of xylem parenchyma in which
scattered groups of wvessels associated
with tracheids and fibres are present.
Frequency of vessel and.tracheid form-
ation increases with the age of the root.
Thus, even in a young root though scat-
tered in xylem parenchyma, vessel con-

" cellular spaces.

Fig. 3. Glandular and covering hairs of leaf

and stem x 100.

taining areas are bigger and more near
the cambium. Xylem parenchyma
consists of roundish cells with no inter-
In the centre, primary
xylem forms a thick woody core. Near
this core interxylary phloem is observed
as small groups. Vessels occur singly or
in groups of two to four. They measure
176-203-250-315-326, in length and 27-38-
50-61-73p in width. They show mostly
bordered pits with slit-like openings.
Spiral and annular vessels are also ob-
served. Tracheids show oblique bordered
pits and are 211-296-323-376-400y in
length and 15-19-21-23-2Tp in width.
Tracheids are often accompanied by
xylem fibres which measure 420-507-595-
717-T70p in length and 15-16-18-23-25 in
width.

A few medullary rays with radially
elongated parenchymatous cells traverse
the conducting tissues and are uniseriate
or multiseriate (fig. 6).

Root (old):—In old roots, the ecork
cells are exfoliated or crushed so that
only few rows of cork cells are observed
(fig. 7). They are isodiametric and non-
lignified. Phellogen of two to four diffuse
rows is noticeable Phelloderm Ilayers
are increased to about twenty. They are
tangentially elongated and are compact
parenchymatous cells which are some-
what radially arranged (fig. 7.).

Phloem forms the outermost zone of
vascular tissue below the phelloderm. It
consists of sieve tubes, companion cells
and phloem -parenchyma. There are no
fibres in the phloem tissue. Cambium is



q:OQ ) Fig 9
Q 8 Starch grains or
09‘ o © Q root. x 120.

7.8-23x in diameter. Identical starch
grains are observed in old roots also, but
they are fewer in number.

Calcium oxalate erystals:—Some of the
parenchymatous cells especially those of
phelloderm and xylem parenchyma
of root and cortex and pith of
.stem contain black granular masses
of microsphencid crystals of cal-
cium oxalate (figs. 4, 5 & 6).
Dutt and Mukerjee® and LP.! mention
absence of crystals. Neuwald and Loges”
mention that dark granular masses are
present in parenchymatous cells. We
found that these dark masses are insolu-
ble in acetic acid but soluble in hydro-
ehloric acid and with 75% sulphuric acid
forms acicular erystals. Thus, the dark
masses are identified as caleium oxalate
crystals. ,

Alkaloids:—Most of the cells of
phelloderm, medullary rays, phloem
parenchyma as all parenchyma cells of
secondary xylem are filled with alkaloid,
which is determined by Wagnar’s test.

DISCUSSION

The plant is a perennial undershrub,
and thus, young tuberous roots and clder
roots have distinet and different macros-
copic and microscopic characters.

Generally in commerce, young
tuberous roots are used and it would be
desirable to mention age, season of col-

lection of the drug and percentage of
active constituents in the LP. monograph.
Further, the correction as regards pre-
sence of calcicum oxalate crystals and a
detailed revised monograph in view of
the above work may be prepared.
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Botanical Identity of ‘Konkan’ (Mysore)
Variety of Capparis moonii Fruits

C. 8. SHAH & V. M. SUKKAWALA
L.M. College of Pharmacy, Ahmedabad

Manuscript veceived 8 December 1960

By a comparison of the authentic samples of the
fruits and entire plants of ‘Khandala'® and ‘ Konkan '’
varieties of Capparis moonii Wight, it has been found
that the botanical identity of ‘Konkan’ variety is Cap-
poris horrida Linn. and not C. moonii.

"T'HE fruits of Capparis moomi Wight are recom-
*" mended in the treatment of pulmonary tuber-
culosis*. Sheth and Murty? distinguished the two
varieties of C. moonis, viz. the * Khandala’ and the
‘ Konkan ’ varieties by the morphological characters
of the plants and fruits, and considered the fruits of
the latter variety to be more effective. Shah and
Sukkawala® have studied the pharmacognosy of
C. moonit (‘ Khandala’ variety). Bundeally and
Bellare® found that only the fruits of the ‘ Konkan’
variety possessed tuberculostatic property. Recent-
ly3, I-stachydrine, rutin and p-sitosterol have been
+isolated from the ‘ Konkan’ variety.

Authentic samples of the fruits of the two varieties
were obtained and it was found that the diameter of
the fruits of the * Konkan ’ variety is less (1-0-1-5 in.}
than that of the fruits of the ‘ Khandala’ variety

(2:0-4:0 in.). This and the other morphological char-
acters? of the plants show wide differences between
the two varieties. This led to the suspicion that
the two varieties may not belong to the same species
(C. moonit Wight). Further investigations of entire
authentic plants and fruits of both the varieties con-
firmed that the fruits of the ‘ Konkan ’ variety are
obtained from C. horrida Linn., a distinct species,
and not from C. moonii Wight.

Thus, all the properties and chemical constituents
of the ‘ Konkan ' "variety should be attributed to
C. horrida Linn. Distinguishing pharmacognostic
characters of the fruits of C. moonsi Wight and
C. horrida Linn. will be published elsewhere.

The authors wish to express their thanks to Shri

"A. V. Modi of Unichem Laboratories, Bombay, for.
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the supply of authentic fruits of ‘* Konkan’ variety
and to Prof. N. K. Patel of M.G. Science Institute,
Ahmedabad, for his suggestions and also for lending
us the herbarium sheets of the two species.
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