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PHARMACOGNOSTIC STUDIES

Introduction

The Rubiaceae are an economically and medicinally important
family. Many plants of this family are used in Indian systems
of medicine, In the Ayurvedic system of medicine as it is
practised today, there is considerable variation in the identity
of the source plants of the individual drugs selected for use,
This variation is due to ignorance, similar gounding vernacular
nomenclature, mistaken identity, common synonyms and also due
to the general practices in vogue. Bofanically different plants
are used for the same Ayurvedic drug in different parts of the
country. Sometimes even in the same locality, more easily and
cheaply available plant is uéed instead of the genuine plant,
This doubtful identity is because, one drug has varlous names
and also dlifferent drugs are known under the same name due to
regional differences. To avold such problems it 1s necessary
to correlate sclentifically a particular Ayurvedic drug wi?h
its proper botanical source, This is possible only by making
a full pharmacognostic account of each drug. Without such an
account it is difficult to differentiate any spurious specimen
from the genuine one., With this obJject in view the pharmacognostic
study of some of the important medicingl plants of this family |
hiibrto not worked out have been done. The botanical identity
of the source plant in use is fixed. External morphology
alongwith suitable sketches for the purpose of correct
1dentificat16n is given. The morphological and anatomical
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details of the original part or parts have been studied in

detail and described, and illustrative camera lucida drawings

have been given, The descriptive account of each drug and

their uses as given in Ayurvedic texts have also been taken

into consideration in this work., Anatomical details which are.

of impcrtancé in identification and a distinguishing powder .

character also is given to identify it in formulations, The

chemical constituents of the leaves are worked out which

are already discussed in the first part pertaining to the

chemotaxonomy of this family.

Plants taken for the detailed pharmacognostic study and

the parts studied are as under:=-

Sr.No.

1.
2,
3.
4.
54
6.
7.
8.
9.
10,
11

Name of plant Parts studied

Adina cordifolia (Roxb.) Benth.& Hookf bark

Anthocephalus gadsmba miq. bark, leaf
Borreria hispida Schum, root
Gardenia (Dikamali) S gum
Hymenodictyon excelsum Wall,  bark
Ixora coccinea Linn, root
Ixora nigricans Br. leaf
Ixora parvilfora Vahlp bark
Meyna laxiflora Robyns leaf
Morinda ecitrifolia Linn, leaf

Morinda tinctoria Roxbh. root



12,
13.
14,
15.
16,
17,

18,
79,

20.

Oldenlandia corymbosa Linn.
Ophiorrhiza mungos Linn,

Paederlia foetids Linn.
Pavetta indica Linn,
Plectronia didymo. Kurz,

Randia dumetorum Lanmk.

Rubia cordifolis Linn,

Stephegyne parvifloia Korth.
Xeromphis uliginosa (Retz.)
t Maheshwari

whole plant

root
leaf, root
root
bark
fruit

P
SRR

root

bark

root
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MATERIALS AND METHODS

For pharmacognostic studies, the materials used were
collected from the natural habitats of the plants. The material
was ldentified cleaned, washed and dried in shade or iﬁ oven
at a temperature at 60°C. The physical characters of the dried
material i.e. shape, size, scars, colour, fracture, etc., were
noted. In some cases market materials also were studied and
compared with the specimen collected. For histological studies,
sections were cut by free hand using razor and sliding microtome
was used for hard materials, Sections of different drug materials

were examined under the microscope-and anatomical detaills were
sketched with the help of camera lucida. The powder study is
done with a fine powder of plant material passing through a

No.85 sieve (mesh size 180 ,um). Physical characters of powdered
drug also were studied, Standard methods of studying orude

drugs (Wallis, 1960; Johansen, 1940) were followed. Phloroglucinol
(1% W/V in 90% alcohol) and Con. HC1l were used for staining
lignified tissues. Starch grains were studied after staining in
Iodine water (2% W/V). The materials were boiled for 2 mindtes’
in chloral hydrate solution (50 gm. chloral hydrate in 20ml D.W.)
for clearing the sections from unwanted colouring matter which
maék the‘structures and also for studying the calcium oxalate
crystals. Individual cells and tissues were studled by
macerating the plant material 15 Schulze's maceration fluid

(50% Nitric acid in conjunction with a few crystals of

potassium chlorate)s Epidermal peel was prepared after boiling



the leaf in chloral hydrate solution or in dil. potassium
hydroxide solution (10% W/V). Glycerin was used as the‘
mountant. The microscopic study was carried out by using
Leltz ortholux microscope. Célcium oxalate crystals and
starch grains were studied under polarised light microscopy.
The microscopic measurements were carried out by using an
ocular and'stage micrometer. Drawings were made by using

Abbe type camera lucida.

Abbreviations of vernacular names

Ass, - Assamese
Beﬁ. - Bengali
Eng. - BEnglish
Gul, = GuJerati
Hin, - Hindi
Kan, - Kannada
Mal, - Malayalam
Mar., = Marathi
Pun. - Punjabl
San, - Sanskrit
Tam, = Tamil ‘
Tel. = Telugu
Uri, - ©Oriya

93
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1. Adina cordifolia (Roxb.) Benth.& Hook.+.
(Syn. Nauclea gordifolia willd.)

Vernacular names - Keli kadam (Ben,); Haldu (Hin,);
Manja kadamba (Mal, Tam.)
Dharakadambu (San.)

Description of the plant:

An erect tree branches horizontal with thick brownish grey
bark, externally furrowed, pubescent in young parts; leaves
10 to 25 om long and about as broad as long, orbicular, shortly
aéuminate, slightly pubescent above, densely pubescent beneath
especially when.young. Petioles 5 to 10 e¢m long, stipules oblong.
Flowers numerous in globose heads 1.8 to 2.5 cm in diam. on
axillary peduncles, each bearing 1 rarely 2 heads of yellow
flowers, Fruit is a capsule up to 0.5 cm, long. Seeds about

6 in each cell.
Medicinal pert: bark, buds, root, Juice,
Medicinel usess

The small buds, ground with pepper, are sniffed into the
nose in severe headache. The juice of the bark is used to kill
worms in sores (Nadkarni, 1954). The bark is regarded as a
febrifuge and antiseptic (The Wealth of India, 1948),

Macroscopical characters of bark:
" Bark is thick, variable in thickness, furrowed and brownish



grev in colour externally, light yellowish in c¢olour internally.
The external surface exhibits lenticels. Internsl surface shows
longitudinal fibres, Fracture is short in the periphery and
fibrous towards inner surface, Fracturéd surface is brownish

towards periphery and light yellow towards inner surface.

Microscopical characters of bark:

The bark in transverse section shows tabularly arranged
suberised cork tissue with cells measuring T*25 Moy Rf%qf4
towards the periphery. Cork tissue consists of upto 10 layers,
and varies according to age of the tree., Within thé cork tissue
are 2 or 3 continuous bands of lignified tissqes of soleﬂyEFs,
tangentially elongated measuring TaZO;gRgioyi‘“Eéchdbaﬁd-ofisélérééds
consists of a single layer of stone cells. Inner to the cork is
the broad zone of parenchymatous cortex, consisting of about
35 layers of circular or irreguiarl& compressed cells with
intercellular spaces, These cortical cells measure T,60H,

R.30 #. Many cells of the cortex are filled with an orange
coloured resipous amorphous substance. There are also schizogenous
canals in kthe cortex f£illed with similar contents. Lignified
isolated pericyclic fibres measuring T.40#, R,30M are present in
pericyclic region, The innermost tissue is phloem, which consists
of phloem elements containing lignified bast fibres of 15 in
diam.and also schizogenous canals with dark coloured laticiferous

substances., Crystals and starch are absent in the bark.,

* T, = Tangential,
*¥ R, = Radlal
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/
Fie.5 4dina CGordifoliat«Benth-& Hook.f.

1.8 branch with inflorescence 2.8 flower 3.barx
(Outer view) 4.bark(inner view) S.t.s.of barkx200
S.barik{powder)x200, a.cork b,sclerieds c.cortical
parenchyma d,resinous substance e.pericyclic fibre
f.phloem g.bast fibres, ) :
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Powder #icroscopy of bark:-

The powder of the bark is light yellow in colour.
Microscopical examination reveals the following diagnostic
characteristics. Suberised cork tissues measuring 504 x 40M,
pericyclic fibres upto 80} long and 20 * wide, pitted end with
narrow lumen. The powder is dominated by cortical parenchyma
measuring 100 ¢ x 40K . Some of the cortical perenchyma contain
orange coioured resinous amorphous substance; lignified
soleﬂyags from cork region afe slender measuring 37 x 13k
bast fibres are 20¢ wide and 350K long pitted with broad lumen.
Bast fibres are s%orter agd broader than pericyclic fibres,
lumen also are wide in them, Other tissues present in the

powder are &f little diagnostic value,
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2. Anthocephalus gadamba Migqg.
(Syn. Anthocephalus indicus A, Rich,

Anthocephalus morindaefo;iusfxorfh .

Nauclea cadambajRoxb. ,
Sarcocephalus gcadamba’ Kurz.)

Vernacular names - Kadam (Ben) Wild cinchona(Eng.)
Kadamba (Hin., Mar. Guj.) Kadvala (Kan.)
Kadampu {Mal') Kadamba (San.) Vella-Kadamba(Tam)
Rudrakshkemba (Tel.) ’

t

Description of the plant :

4

A tall large spreading tree attalning a heilght of 20 meters
or more, Leaves fairly large, simple,’'ovate, or ovate-cordate,
long stalked, stipulate. Inflorescence, large globular peduncled
heads 2.5 to 5.cm in diameter of sessile fragrant lemon-or oraﬁge-
coloured flowers with white protruding stigmas, Fruit, globose,

many seeded somewhat fleshy, pyrenaceous capsules; seeds pindte,

Medicinal part: leaf, bark, fruit.
Medicinal uses 3

The fresh bark Julce is used in inflamation of the eye and
for gargle, (Sutaria, 1958), The bark is considered to be tonic
and febrifuge. Decoction offthe bark is given in fevers. Berk is
used for dysenf?y with bleeding and leaves are used for healing
wounds (Bapalal, 1965). Decoction of leaves is used as gargle

(Chopra et 8l,41958.) The fruit is considered to be cooling



and a destroyer of phlegm and impurities of the blood

(Narayana Aiyer and Kolammal, 1962.)

Bark
Macroscopical characters of bark:

Thickness of the bark varies from 6 to 12 mm and goes
upto 2.5 cm or more. It will be thicker on main stem than on
branches. The bark 1is externally reddish to reddish brown in
colour with longitudinal and transverse cfacks and with distinct
lamellatlons, The bark easily splits tangentially along the
lamellations. The internal surface is smooth yellowish brown,

The bark has a fibrous fracture and bitter astringent taste.

Microscopical characters of bark:

A transverse section of the bark shows a, thin layer
congisting of 3-4 rowﬁ of nearly rectangular thin wélled cells
of phellem as_outeﬁ:most layer, The cells of the outer most
layer have brown contents, Imer to phellen is the phellogen
composed of a single row of narrow tangentially elongated cells,
Inner to this layer is the middle bark consists of 15 to 20
rows of cells which are rectangulér or tangentially elongated,
most of the cells are having highly thick c¢ell walls. The rest
of the cells are thin walled and contain cluster:: crystals of
calcium oxalate measuring 30 to 364, A few cells also contain

tannins.

An aqueous extract of the bark when treated with ferric

chloride solution produces a dark precipitate which indicate
the presence of tannin,

99
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The innérrbark consists of 50 to 60 tangential bands
of fibre groups alternating with thin ®alled phloem elements
both are radially Intercepted by many unieto tri-seriate
lﬁedullary rays, Some medullar;T%ells contalin sandy crystals
of calcium oxaigte. The fibre group within the inner bark are
composed of two .4 fourteen cells, These fibres on meceration
are fouqd to be very long anq thick Qalled with blunt or
forked ends., The ph}oem tissue found in between the fibre
groups consists of thin walled rounded to polygonal cells
mixed with compressed cells. Thickwalled but nonsclerenchymatous
cells are also present in this region. Imner to this tissue

is cambium which separates the bark from the wood.,

Powder microscopy of bark:

The predominence of sclerenchymatous groups, the presencé
of sandy crystals, and roé@btte crystals, absence of starch
grains are the characteristic features of this bark and are

useful powder characteristics for identification.

Leaf:

Macroscopical gharacters of leaf:

Leaves simple, opposite, spreading, petioled; petioles
terete, smooth, 2.5 to 3.8 or 5 ¢m long, stipulate-stipules
interfoliaceous, triangular-lanceolate to linear, 1.2 to 1.8 cnm
long and fall off early. Blade-ovate, ovate-cordate or

elliptic=-oblong, 18 to 36 cm long end proportionately



FiG- G.Anthocephalus cadambg Miqg, ‘ .'
1. a flowering branch 2.outer surface of bark 3.inner
surface of bark 4%.t.s.of barkx200 5.t.s.of.leaf(free
hand) a.cork b.phellogen c.crystals d.coloured con-
tents e.bast fibres f,sandy crystals g.upper eplder- -
mis h.lower epidemis i.cuticle j.palisade k.spongy
parenchyme l.collenchyma m.fibres n.xylaes c.phloen, .

e g
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(7.5 cm or more) broad, entire, coriaceous; the base ﬁsually
rounded or subcordate and abruptly cuneate or decurrent on
the petlole, apex acute or shortly acuminate; surface dark
green and shining above, paler beneath with 10-14 pairs of
upwardly curyed secondary nerves that are quite prominent on

the lower slde.

Microscopical charecters of leaf:

A transverse section through the midrib shows a dorsiventral
structure with a single layer of palisade below upper epidermis
and spong’y parenchyma below palisade., The upper and lower
epidermis are covered with a thick layer of striated cuticle,
Lower epidermis shows plenty of rubiaceous stomata, At the
midrib region, inner to the upper and lower epidermis, there
are 2~3 layers of collenchymatous tissue, Inner to the
collenchyma is the parenchymatous tissue, Towards the centre
is the ¢ircular vascular tissue with additional medullary
bundles within the circle. Crystals of calcium oxalate are .
absent in the leaf,
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3 Borreria hispida Schum.
(Syn. Spermacoce hispida Linn.)

Vernacular names - Madana - banta - kadu (Ben.); ~
Shaggy button weed (Eng.); Madanaghanti (Hin.);
Thartuvel (Mal); Ghanti-chi-bhaji (Mar.);
Madanghanta (San,); Nutti-choorie (Tam,);
Madana gheetu (Tel.)

Description of the plant:

A procumbent herb; stems gquadrangular, hirsute, hispid,
or subglabrous with long internodes, Leaves subsessile 1,2 to
5 ¢cm by 8 mm to 2 .y oblong, acute, pubescent, with scabrid
or ciliate margins; stipules membranocus, Flowers 4 to 6, in =
whorl within the stipular cup; pedicel short, calyx hispid;
tube narrowly campanulate; corolla pale-blue or wh;te\ﬁ mm
long; lobes 2 mm long. Stigmas 2, capsule 5 mm long, ellipsoid.
Seeds 4 mm long, ellipsolid, one end rounded, the other truncate,
finely granulate rounded on the back with a deép groove on the

3

flat face.
Medicinal part : Root, seed,
Medicinal uses:

The root possesses properties similar to Sarasaparilla,
It 1is used as an alteﬁ%ative stimulant, and is generally
prescribed in the form of decoction. The seeds hav: been
recommended as a substitute for coffee (Kir%ikar and Basu,1918,)
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4

Seeds used as confection are cooling, demulcent and used in

diarrhoea and dysenﬁ?y (Nadkarni, 1954; The Wealth of India,1948).

Macroscopical charscters of root:

Root is long slender, tortuous with hairy rootlets.‘
Externally they are brownish in colour showlng fine longitudinal
ridges and striations, and internally cresasmy. Fracture short,

fractured surface creanmy.

Microgcopical characters of root:

A transverse section of root is’ irregularly circular with
a brown bark and a creamy central portion of xylem. A root of
1 mem. diameter has a 100 P bark, and rest is xylem. The xylem
occuples the major portion of root. The centre of the root is
occupled by the triarch primary xylem. Surrounding this is a
dense wood composed af secondarylxylem traversed by medullary
rays, all the elements are lignified, external to the wood is
a narrow band of secondary phloem and a narrow parenchymatous
phelloderm, beyond which is the narrow layer of cork. The
secondary xylem consists of narrow tracheidal vessels and
tracheids both having simple pits, associated with xylem
parenchyma and fibres. Fibres are pltted and with wide lumen.
The segments of the tracheidal vessels usually have the
communicating opening on the side walls near the ends; the
tracheldal-vessels measure upto 400 Flong and 30 to 60p wides

Xylem parenchyma measures 110pux 20® ; xylem fibres measure
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500 p long and 121 wide., The celis of xylem parenchyma have
simple pits, in transverse section they appear es tangentially
elongated and measures T.15r , R,101 ., In transverse sectioﬁ
the medullary rayare recognised by the slight radial elongation
of their cells; they measure R,15p 4, T.101 , The pholem occurs
as small groups of sieve tissue embedded in parenchyma. Some

of the phloem parenchyma contain brownish amorphous substances.
The narrow phelloderm consists of irregular%shape@ parenchyma,
Some of them are filled with brownish amorphous substances and
contain bundles of acicular raphides of calcium oxalate, the
crystals are about 75p long. The raphide# bundles appear as
small group of microcrystals in transverse sectlon of the réot.
Mechanical tissues are absent in bark. Starch also is absent

from root.

Powder microscopy of roots

A powder of the root is cream-coloured, Microscopical
examination shows the following diagnostic characteristics,
Suberised cork cells measuring GOﬁIX 303 parenchymatous
-phelloderm cells measuring 50 to 90 (. long and upto 40pt wide
some of which contain brovnish amorphous substances; lignified
xylem elements consisting of pitted vessels measuring 400t
long and 30 p¢ wide; tracheids, pitted xylem parenchyme measuring
110p x 20p 3 and xyleﬁ fibres measuring 500 long and 124 wide,
pitted and with a wide lumen, Powder of the root shows broken
bundles of raphides, and needle crystals are seen scattered

singly in powder,



F1G+7 Borreria hispida Schum.

1,a branch with flowers 2.,root 3,seed(dorsal-
view 4,seed(ventral-view) 5.t.s. of root x 200
6. root powder x 200 a,cork b.phelloderm ¢,brow-
nish content d.raphides e.phloen f.xylem
8.vessels h.xylem fibres i,xylem parenchyna,
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Description of seed:

Shining, brown coloured seeds, 3 to 4 mm long, 1 mm
wide, and 0.5 mm thick. The seeds are oblong, % ellipsoid,
one end rourded the other end truncate, rounded on the bhack

with a ventral deep groove, testa finely granulate.
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4, Gardenia gum (Dikemali)

Vernacular names - Dikamali (Ben., Guj., Hin., Kan.,
Mal,, Tam.,); Cambi resin (Eng.);
Hingunadika, -Nadi<hingu, Gandharaj,
Pindava (San.); Kumbai (Tam); Tella manga,
Karinga (Tel.).

Descrigtion of the plant:

" Gardenia gum (Dikemalil) refers to the naturally exuding
' resin from the apical buds of Gardenia gummifera Linn, and

Gardenia lucida Roxb, : !

Gardenia lucida Roxb. is a small tree of about 7.5 M high.

Youﬁg shoots resinous. Leaves 6 to 20 om by 2.5 to 7.5 ¢cm
elliptic oblong, obtuse, narrowed into the peticle at the base,
dark green above, paler beneath, stipules exillary, large, ovate,
acute, Flowers solitary, exillary, large, white, turning to
yellow when old, fragrant, Calyx 5«lobed., Corolla tube long,
slender, lobes 5, obovate, obtuse, spreading, veined, Stamens5,
Znthers sessile, ovary with 2 parietal placentas, stigma entire.
Fruit ellipsoid, crowned with the calyx lobes.

Gardenia gummifera Linn, differs from G.lucida in being
a shrub of about 1% M high; leaves 4 to 6.5 cm by 2 to 2.5 cm.

Flowers not odourous and are 1-3 together,

Medicinal part:

3

Resinous exudation from apiéal buds,
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Mediclinal uses:

Diksmeli is antiperiodic, cathartic, anthelmintic, alterative
and antispasmodic. Externsly antiseptic and stimulant. & decoction
of the resin is used in fever., A paste of the resin is applied ﬂoh
tootﬁ:éche, and to foul sores, Internally it is glven to expel
round worms, Resin 1s given in corpulence and to reduce spleen

(Nadkarni, 1954),

Macroscopical description of Dikamali gum:

Dikamall gum appears golden yellow coloured transparent
pearl like tears. Brittle when pressed between fingers or
flexible when not completély dried, It has a very characteristic

disagreeable odour.

Microscopical characters of dikamali gum:

Dried gum was powdered and examined under the microscope
after mounting in glycerine., It appeared like light yellow
coloured transparent flekes with a concholdal fracture., When
examined undgr the microscope in polarised light it appears

non-polarising, and it showed small polarising crystals embedded
in the amorphous mass,

Since the Dikamali gum is always associated with plant
parts of the same plant especially leaf, microscopical

examination of commercial Dikamali gum reveals plenty of leaf
tissues which are very characteristic for identifying Dikamalil,
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and also in compound formulations containing Dikamall alongwith
many other ingredients. Leaf tissues include simple covering
_trichomes, which are unicellular with a lignified basal cell,
appearing like a stone cell. The triqhomeé measure 175 to

LOOM in length and 40M wide at base. Other tissues of leaf
seen are parenchymatous cells, palisade, vesséls, etec., which

are not helpful in identification of Dlkamali.

The commercial Dikamali contains very little of pure resin
but is a mixture of leaves, buds and young stem. Sometimes

foreign matter like stones also are found,

Chemical study of Dikemali gums

The Dikamali gum which 1is oozing out from the apical. bud
is not a gum but a resin, The gummy material available in the
commerclial samples are due to the polysaccharides present in
leaves, The ‘charactefistic odour of Dikamali is due to the v
volatile oil containing atleast 19 monoterpenes. The meéicinal
properfies of the Dikamali may be attributed fo its volatile
0il components, Dikamali contains a number of flavonoids.
Flavones isolated from Dikamali by earlier workers are
Gardenins A-E (Rema Rao and Venkataraman,1968, 1970), Desmethyl
tangeretin, Nevadensin, 5,7-dihydroxy, 8,3',4',5 - tetramethoxy
flavone, 3',4',5 - trimethoxy wogonin and 3%, 4' - dimethoxy
wogonin (Krishna murthi et.al. 1972). In eddition to the
flavones reported by earlier workers luteolin, 5,7,4'~trihydroxy
6,8«dimethoxy flavone, 3,6,7,4'-tetrahydroxy 8-methoxy flavone,

and qUegcetin have been ldentified for the first time in the
resin from the present study.
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)

FiG-8,Garde cam )
1., a flowering branch of Gardenis lucida,Hoxb,
2, a lump of market sample 3. tears from Ggrde-
ple 4. trichomes 5, vessele 6. palisade 7,
parenchyma 8., transparent flakes,



112

5 Hymenodictyon excelsum Wall
(Syn. Cinghona excelsa Roxb.)
Vernacular names - Amarchhala (Guj.); Bhaulan (Hin,);
Vilari (Kan.); Vella Katampu (Mal,);

Bhoursal (Mér.); Dudippa (Tel,);
Sagepu (Tam.)

Description of the plant:

A tree of 9=12 M high, Bark usually smooth, Leaves membra@}ous
10 to 22 om long and 7 to 10 ¢m. broad, ovate elliptic, abruptly
acuminate, pubescent on both surfaces, base narrowed into the
petiolesy petioles 2.5 to 7.5 cm. long, pubeé}nt; stipulés broadly
oblong, obtuse, recurved, deciduous. Flowers numerous, greenish
white, fragrant, pedicelled, in clusters along the rachis of
spiciform racemes in erect terminal panicles., Pedicel 3 to 6 om,
loné, calyx 2 mm long, corolla 5 mm, long, pubescent outside;

tube slénder; limb broadly campanulate, with shbrt acute lobesj
style very long; capsule 2 cm iong,ellipsoid.

Medicinal part: bark

Medicinal uses:

The bark 1s bitter and astringent and is used as a
febrifuge and antiperiodic especially for fertian ague (The

' Wealth of India, 1959). The bark has a similar constituent

as In Cinchona; contains a toxic alkaloid hymenodictiﬁé, a

bitter substance aesculin (Nadkarni, 1954).
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Maeroscopical characters of bark:

Bark 1is thick and smooth externally., On drying longitudinal
wrinkles are produced. Externally light brownish in colour,
internally pale yellow in colour.Fracture, short outside,
fibrous internally. Fraotured surface is light brown €xhibiting
brownish spots and projecting fibres, '

Microscopical characters of bark:

A transversely cut surface of bark shows externally a
few layers of cork, then a wide cortex, limited internelly by
endodermis, The remaining psrt consists of phloem acrﬁss which
run medullary rays. Epidermis of young bark consists of single

layered large cells,

The cork consists of numerous layers of thin walled, flat
polygonal cells, without any contents. Cork cells measure
T.45m, Ro15 ¢ . The cortical parenchyma are also many layered
and consist of large irregular shaped cells arranged with
intercellular spaces, most of them are filled with reddish
brown amorphous substance, Cortical cells are maximum upto
T,70 X, R.40p ., Occasional cells of the tortex contain large
rosette crystals of calcium oxalate measuring upto 50M in
diameter; large schizogenous c¢anals are also present in cortex,
£illed with reddish brown amorphous substances, In between
the periderm and cortex is present a single layered contiﬂﬁus
band °f‘E§§Effif§\fffﬁfvffiifﬁ These stone cells are large,
thick walled, pitted and with a wide lumen and measure
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T.60¢ , R,A40M . The cortex is limited internally by endodermis.
The phloem contain masses of sclereids similar to the scleréids
present near the outer margin of the cortex and are smaller in
size, They measure 50 K long axis and 25K wide. A few isolated
phloem fibres are also present which are up to 20 in dlameter.
Phloem parenchyma also contain reddish brown amorphous
substances as in cortex. Phloem parenchyma also contain plenty
of prismatic crystals of calcium oxalate measuring upto 20R
long and 15p wide, Large secretery cenals are also present iﬁ
phloem, Phloem 1is traversed by meéullary rays but are not very

distinci, Starch grains are absent in bark,

Powder microscopy of bark:

Powder of the bark 1s light yellowish brown in colour,
The powder is dominated by cortical parenchyma containing
reddish btrown amorphous substance. Cortical parenchyma in
powder measure 60HX 4OM, The powder shows characteristic
cork cells measuring 40 to 60 M X 30 to 4O ;3 cortical
parenchyma cells with large rosette crystals of Calcium oxalate
lignified pitted sclereids from cortex with large lumen
measuring 40 to 1201 X 30 to 40 M3 phloem fibres measuring
upto 1.4 mm long X 20¢ wide; and phloem parenchyma cells with
prismatic crystals, These prismatic crystals are very long,
and broken pleces only are present in powder which measure

upto 280M long and 20 wide.



F1G-9. o 3 Wall.

..1,a branch with inflorescence 2,a flower 3,bark(outer
view) W.bark(inner view) 5.t.s. of bark x 200 S.bark .
powder x 200, a.cork b.stene cells c.cortical parenchyma
d.amorphous substance e.phloem fibre f.phleem g.rosette
crystals h,prismatic crystals, o
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6. Ixora coccinea, Linn,

(Syn. Ixors bendhuca, Roxb,

Ixora grandiflora, Br.)

Vernacular names - Rengan, Renjana (Ben. & Hin.)
Kepala (Kan,) Thechi (Msal.); Pentgul (Mar.)
Raktaka (San,); Cheddi (Tam.)

Desgription of the plant:

A glabrous shrub 4 - 1 M high. Leaves 5 - 10 cm by 3 - 6 cm,
coriaceaus, sessile or nearly so, oblong, obtuse, apiculate, base
rounded, stipules with a long rigld cuspidate point. Flowers
numerous, bright scarlet in dense sessile or very shortly
peduncled corymbiform cymes; pedicels very short, glabrous or
puberulous, bracts and bracteoles small, calyx 2‘mm long, glabrous,
corolla tube reaching 3.5 om long, without pairs in mouth, lobes
elliptic oblong, subacute, Fruilt globos;fggzﬁeof a pea, smooth,
fleshy, crowned with the calyx teeth, purple when ripe. Seeds

deeply ventrally concave,

Medicinal part : Root & Flowers,

Medicinal uses:

Root is useful as a sedative in hiccup, nausea, loss of
appetite. Root is uéed as a remedy in diarrhoea and dysentery,
better than Ipecac; useful in fever and gonorrhoea. Flowers
administered for dysenf?y mixed with other plants, also useful
in gonorrhoea and leucorrhoea; used externally on sores and

ulcers. (Nadkarni, 1954,)
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Macroscopical characters of root:

Roots differ in size according to age. Younger roots are
attached with rootlets; older roots are devoid of rootlets, The
outer surfazpe of the root is characteristically blackish
brown in colour. The root is tough and difficult to break,
Fracture is splintery. Broken surface shows an outer dark zone

and an inner pale yellow zone, Odour, indistinct,

Microscopical characters of root:

A transverse sectlion of the young root shows 3=4 layers
of brown coloured cork as outermost layer. Cork cells measure
upto 60}t x 300 . Inner to cork is phelloderm consistinjof about
6 layers of tabular trangentially elongated cells, Phellogen is
indistinct. Cortex is a large zone. The cortical parenchyma of
peripheral region is thin walled and tangentially elongated ‘
and almost circular towards centre. Cortex also shows isolated
or small groups (ugto 3) of lignified fibres, narrow lumened
measuring 1 mm long and 15mMwide, Cortical parenchyma also
contain oily and resinous substances, Cortical parenchyma
measures 45 to 651 x 30 to 40M . Phloem consists of sieve tubes,
phloem parenchyma and phloem fibres. Cambium is indistinct.
Xylem occupies the wide central zone. Pith is absent. Xylem
consists of broad vessels measuring 300K long and 60M wide,
trach@@ds, and xylem fibres. Xylem parenchyma are very few.
Uniseriate medullary rays traverseboth xylem and phloem. Starch
grains are present in xylem rays and xylem parenchyma.
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Starch grains are 5p in dlameter. Starch is absent in cortex

and phloem; crystals are also absent.

i

Powder microscopy of root:

Powder of the root is light brown in colour, Microscopical.
examination reveals the following characteristics;.brown coloured
suberised tissues of cork measuring 60 ux 30u ; some of thé
parenchyma cells of the cortex are with resinous contents,
lignified fibres from the cortex, phloem, and xylem are long,
slender, narrow lumened 154 wide and upto 1 mm long; vessels
meésur;ng 3004 1long and 60p wide, xylem parenchynma wi%h starch,
starch grains 54 in did:meter; crystals are absent.

Macroscopical characters of Flower:

Flowers numerous, bright scarlet, in dense sessile or very
shortly peduncled corymbiform cymes; pedioé[s very short,
glabrous or puberulous, bracts and bracteoles small, lanceolate
subdlate, acute; buds fusiform, very acute. Caiyx 2 mm long,
glabrous; teeth 1 mm long, triapgular, acute, Corolla=tube
reaching 3.8 cm. long, slender, without hairs in the mouth;
lobes 12 mm by 5 mm, elliptic-oblong, subacute,
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1.8 bﬁneh with flowers &aﬂowax‘l 3.700t ¥.t.s. .x

of root(diagrammatic) 5.t.s.of root x 200 6.rvot
powder x ‘200 a.cork b.cortex c.phloem d.xylem e.
fibres f.merays g.starch h.cortical parenchyma

d+vegsels J.xylem parenchyma.
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Te Ixora nigricans Br.

Vernaculer names - Adayala (Kan,); Kat-kuda (Mar.);
Mashagani, Udappu (Tam.)

Description of the plant:

Shrub or a small tree, young branches, leaves, and
inflorescence turning black on drying. Leaves, 10 = 15 cm by
3.5 = 6.5 cm., membraﬁzpus, elliptic « oblong, acute, glabrous,
base acute or rounded, Petioles, 6 = 9 mm long; stipules with
a long stiff bristle, Flowers, white, odourous, in brachiate
cymes, Calyx, glabrous, teeth triangular, acute, subfieshy.
Corolla tube O mm long, slender, glabrous, without halirs in
the mouth, lobes oblong, subacute, glabrous. Style glabrous.'
Stigma branches recurved. Fruit, globose, size of a peé; seeds

plano~convex, rugose on the back.

Medicinal part : Leaves

Medicinal uses: Leaves are considered to have antidyséntric

properties (Kirtikar and Basu, 1918).
Macroscopic character of leaf:

Leaves are 10 to 15 cm long and 3.5 to 6.5 cm wide,
membranous, elliptic oblong, acute or shortly ‘acuminate at
the tip. The leaves turn égck on drying. Leaves are glabrous,
base acute or rounded; main nerves 12«15 pairs, petioles
6 to 8 mm long; stipules shortly triaengular at base, éuspidate

with a long stiff bristle.
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Microscopical characters of leaf:

A transverse section through mid-rib of the leaf shows a
dorsiventral structure with a single layer of pelisade below
upper epidermis and spongy parenchyma below the palisade. The
outer wall of upper and lower epidermis is thick due to cuticle.
Upper and lower epidermal cells in trensverse section appear
to be isodismetric and measure. 10 to 15K , Lower epidermis
shows plenty of rubiaceous stomata. Trichomes\are abseht in
leaf. Rosette crystals of calcium oxalate are present inq
mesophyll cells. Crystals\measure 250 in diameter. The midrib
portion prdjects“oﬁ lower side of leaf. Inmer to upper and
lower epidermis of mid-rib portion there are 3 to 5 lafers of
collenchymatous tlssue, measuriné }Ofiin diameter. Inner to the
collenchymatous tissue is tﬁe parenchymatous tissug consisting
of irregular shaped big and small parenchyma cells with
intercellular spaces.The small parenchyme are isodiametric
measuring 101 and big parenchyma are upto 504 in diameter.
These parenchyma cells also confain rosette crystals of calcium
oxalate. The centre of the mid-rib is oﬁcupied by the vascular
tissue arranged in aﬁ irregular gircle. Additional medullary
bundles are within the circle, Pericycllc fibres are present
aloné the pericycle of‘the midrib, They are isolated or in
groups and measure‘10fL in diameter. The cortical cells and
central parenchyﬁa are filled with brownish resinous substances,
Cells of the upper and lower epidermis are polygonal and
straight walled in surface view. In surface vie% the size of

i
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FIG-11+ 1xorg plaricans Br.
1.a branch with leaf 2.inflorescence 3.t.s.of leafx200,
4,leaf powder x 200 a.upper epidemis b.lower epider-
mis c.palisade d.spongy parenchyma e,collenchyma f,
parenchyma g. fibres h.xylem i.phloem j.cells with brow-
nish content k,vessels l.cells with rosette crystals.
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the epidermal cells are almost similar and measures 40U x 25K .

Powder —. microscopy of leaf:

A powder of the leaf is dark green in colour, Microscopic
examination reveals the following dlagnostic characters, Pieces
of upper and lower epidermis with polygonal straight walled
cells, Lower epidermis with rubiaceous stomata, Epidermis is
devoid of trichomes. Parenchyma cells of vein and mesophyll
with rosette crystals of calcium oxaslate measuring 25p¢ in
diameter; parenchyma cells filled with btrownish resinous substances,

and also fibres and vessel elements.,
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8. Ixora parviflora Vahl,
; (Syn. Ixora arborea Roxb.)

Vernacular names - Rangan (Beri.); Torch tree (Eng.);
Kotagendhal (Hin.); Gorivi,
Korgi (Kan.); Guavilakri, Kurat,
Lokandi, Raikura (Mar.); Iswara
(Sen.) Kora (Tam,); Karivi -
pola (Tel,)

Description of the plant:

A small branched tree, leaves 7 to 12 cm by 4 to 7 om; -
very coriaceous and hard, reticulately veiged obiong‘and
elliptic, obtuse, glabrous and shining, pale when dry, base
ususlly rounded, some times cordate; main latefgél nerves
8-10 pairs, slender, faint; petiole scarcely 3 mm long,
rugose; stipules 5 mm long broadly ovate, with a cuspidate
point about 3 mm long. Flowers white, odourous, small and
very numerous, in subglobose clusters in sessile cymes,
brachiate with 3-5 pairs of short branches, pedicels short
or O0; calyx 1% mm long, ovoid=-oblong; teeth 4, minute not
more than 0.5 mm long; triangular, subacute. Corollaﬁube 8 mm
to 1 cm long without hairs in the mouth; lobes 4, 1in%r-
oblong, obtuse; 4% to 6 mm by 1 mm., Style densely clothed
with white hairs; branches of the stigma elliptic lanceolate,
Fruit 6 mm in diameter, didymous.

Medicinal part:

Bark, flowers, root y fruit.
W
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Medicinal uses:

Decoction of the bark 1s a tonic in anaemia and genersal ;
debility. Flowers pounded in milk are given in whooping cough.
Fruit and root are used for clearing red coloured urine. Root

is used in epilepsy (Nadkarni, 195415 The wealth of India,
1959).

Macroscopical characters of bark:

Dried bark is curved, externally dark greyish brown in colour.
External surface of older barks have a rugged and scaly
appearance due to a massive external govering of rhytidoma
consisting of dead cells which can be easlly removed by hand,
The inner surface 1s reddish brown in colour with longitudinal
stégtions. Fracture is fibrous. Odour and taste indistinct.

Miecroscoplcal characters of bark:

In clder bark the earliest phellogen ceases to divide
and new phellogens are formed in thé deeper layers leading
to the death and exfoliation of the cortical tissues and
finally, when the phellogens dip into the secondary phloen,
masses of phloem are cut and die, There thus arises a dead
tissue consisting of alternate layers of dead phloem and
cork. A tissue which is termed rhytidoma L;%ﬁ‘ is found in
thicker barks, In this bark the outgr most tlssue is a
multilayered cork tissue measuring T.25f¢ , R. 15p . Inner

to that is cortex consisting of one or two layers parenchyma
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measuring T.354 , R,30M and inner to that is characteristic
thick walled stone cells 4=5 layers, almost closely pgoked

or somngimes interspaced with a few parenchyma cells, Stone
cells ere almost isodiametric and are uptd 4Om in diameter,
Inner to this layer is a wide zone of phloem, Phloem is
charaéterised by many fibres in groups or isclated, Fibres
are upto 60p in length end 23K wide. A few isolated stone
cells are also found in phloem region. Many of the pholem
parenchyma are filled with reddish colouring matter; Medullary
ray parenchyma are radially elongated, single or two layered,
phloem parenchyma also contain plenty of prigmatic crystals
of calcium oxalate measuring %Bﬁ in length, Starch grains are

absent.

Powder microscopy of bark:

A powder of the bark is brownish in colour. Microscopical
examination reveals cork cells, sone cells, fibres, prismatic
crystals of calcium oxalate and parenchyma cells with reddish

contents as described in whole bark,
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o F16.12. Ixora parvifiora Vabl.. C
. Yio branch with flowers 2.a flower 3.0uter surface ef
bark W.inner surface of bark 5.t,s.0f barkx200 6.bark .
pewderx200 a,cork b,cortex c.phloem d.stone cells ¢. '
,fibres f.reddish contents g.crystels h.m.rays.
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9. Meyna laxiflora Robyns.
(Syn. Vangueria spinosa Roxb.)

Vernacular names -Moyna (Ben.); Pundrika (Hindi)::
Alu, Chircholi (Mar.); Pinda
(San,)s; Manakkarai (Tam.);
Veliki (Tel.)

Description of the plant:

A small tree with straight sharp spines 1% to 4 om long;
bark dark coloured, leaves membranious, elliptic oblong,
acuminate, glabrous; stipules 8 mm long, glabrous, broadly
triangular at base, with a slender subulate :acumination of
about 5 mm long: Flowers greenish white, in peduncled cymes from
the old scars below leaves; peduncles short; pedicels slender.
Calyx 2 mm long, glabrous; tube cup-shaped, ribbed rugose;
teeth 5, triangular, very acute, Corolla 8 mm long; tube very
broad, lobes 5, ovate lanceolate; Fruit about 2.5¢m in diam.

on slender pedicels, globose; pyrenes 4«5, woody, smooth,

Medicinal part ¢ Frult end leaf

-

Medicinal uses

- Fruit is refrigerant and cholaéogue and decoction of
fruit and leaf is used in biliary complaints with hepatic
‘congestion, The drug is described as strengthening, cooling,
and an expellent of phlegm and bile (Kirtikar and Basu,1918),
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Macroscopical characters of leef:

Leaves are entire, 5 to 12 cm by 3 to 7 cm, membranous,
glabrous, elliptic~oblong; apex acuminate, base shortly
cuneate, main nerves 6-8 pairs, petiole 1.5 to 3 cm long.
On drying the leaves become dark on ventral side and paler
beneath,

Microscopical characters of leaft

3

A transverse section of the leaf through midrib shows
a dorsiventral structure. The upper and lower epidermis are
covered externally with a thick and striated cuticle. Lower
epldermis shows paracytic stomata. Unicellular covering
trichomes are present at some places below the main veins,
Trichomes are upto 230K long and 12M wide near base, The
epldermal cells in transverse section appear: radially
elongated tabular cells with straight anticlinal walis, and
they measure 20M x 151 , In between the upper and lower
epidermis is the mesophyll, differentiated into a single
layer of palisade below upper epidermis and the rest consists
of spongy parenchyma. The midrib portion proJjects on upper
end lower side of the leaf., Inner to upper and lower epidermis
of midrib portion there are collenéhymatous cells. Inner to
these collenchymatous cells are compact parenchyma’ cells,
The central portion of midrib is oocupied by vascular tissue
consisting of a crescent shaped xylem below which is the
-phloem. Xylem vessels are with spiral thickening and measure
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201 in diameter. The phloem tissue, collenchyma, parenchyma
and mesophyll tissues contain plenty of cells with large
reddish brown amorphous resinous substances. Crystals and

starch grains are absent in leaf,

Powder microscopy of leaf:

Pc&der of the leaf 1is dark green in colour. Microscopical
examination shows plenty of cells with reddish brown amorphous
resinous substance$. Fragments of upper and lower epidermis with
polygonal cells having straight walls measuring 20f x 15 to 20u-
Underneath the epidermal cells are seen mesopﬁ&l cells filled
with reddish “wan amorphous resinous substancg. Lower epi@ermis
sometimes bear rubiaceous stomatat(paracytic) and unicellular
covering trichomes near main veins. The trichomes measure
up to 230M long and 12 wide at the widest region near base,
Striated cuégle is seen cpverﬁﬁgfhﬁg~upper and lower epidermis,
The powder aléo shows isolated mesophyll parénchyma, elongated
parenchyma of veins, witﬁout and with reddish._&bwn amorphous
resinous substances; spilral vessel elements and other tissues
of leaf are present in powder, The elongated parenchyma measure
up to 150m x 40K, The Spiral vessels measure 2004 to very long
end are 10 to 20 uwide. Crystals of calcium oxalate and starch

grains are absent in leaf,
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1.a branch with flowers 2.a flower 3.,t.s.of leaf x 20

4.leaf powder x 200 a.upper epidermis b,palisade c,
collenchyma d,parenchyma e,phloem f.lower epidermis

g.xylem h,.spongy parenchyma i.trichome j.vessels k.,
_cells with resinous substance l.cuticle,
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10. Morinda citrifolia Linn.

Vernacular names - Ach (Ben.); Al (Hin.);
Kadappilava (Mal.); Bartindila (Mar.);
Achuka (San.); Nuna (Tam.);
Maddichettu (Tel.)

Description of the plant:

A small glabrous tree; trunk straight; berk smooth,
yellowish white, branchlets obtusely 4 angled. Leaves 12 - 20 om
by 7 - 10 em, broadly elliptic acute acuminate or obtuse,
bright green, glabrous, shining, base acute, maln nerves
8 = 10 pairs, prominent, petioles 12 mm long, stipules connate,
short, b?oad, cbtuse, membranous, Flowérs, white, in dense ‘
ovoid heads over 2.5 cm long; peduncles solitary (rarely 2=3
together) usually leaf opposed, 2 ~5ocm long. Calyx - limb
truncate. Corolla infundibuliform; tube 9 mm long, the mouth
hairy, lobes 5, lanceolate, acute. Stamens 5; filaments hairy;
snthers about % exerted. Fp}uit white when ripe, smooth and
glossy, about the size of a small egg; pyrenes ovoid,

compressed, concavo = convex, winged on the edges.

Medicinal part:

Most parts of the plant are reported to possess medicinal

properties, root, leaves, fruits,
Medicinal uses:

The root is used as a cathartic and febrifuge, and applied

externally to relieve pain in gout. Leaves are considered
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tonic and febrifuge; they are used as a healing application
for wounds and ulcers;.the Julce of the leaves is externally
applied in gout. Fruits are used for spongy gums, throat

complaints, dysentery, leucorrhoea and sapraemia. (Chopra etcal-;-

1958, Kirtikar and Basu, 1918)

Macroscopical characters of leaf:

Leaves are entire, 12 « 20 cm by 7 - 10 ¢m., broadly
elliptic, acute, acuminate or obtuse, bright green, glabrous,
shining, base acute, unequal\in some; main nerves 8 - 10

pairs prominent, petioles 12 mm long.

Microscopical characters of leaf:

A transverse sectlon through the mid-rib of the leaf shows
a dorsiventral structure with a single layer of palisgde
parenchyma on the upper side and spongy parenchyma at lower
side, The upper and lower epidermis gye covered with a thin
layer of striated cuticle, Lower epidéfmis shows plenty of
rubiaceous stomata, trichomes are absent. Both the epidermis
measure T.40M and R.,30(t . The vascular structure is seen
at the mid-rib region, Below the upper and lower epidermis
of mid-rib region is 2 - 4 layers of collenchymatous tissues,
Inner to that is parenchymatous tissues, Inner to that is the
pericyclic fibres measuring upto 30p in dia consisdling of
about 6 to 9 layers enclosing the vascular bundles with xylem

inside and pholem towards outside, The subepidermal layers



134

.

FiG: 14-Morinda citrifolia Linn.
1.2 branch with flowers 2.t.s.of leaf x 200
, 3.1leaf powder x 200 a. ;Eer epidermis b.lower
1demis c.cuticle d.palisade e.Spongy paren-
- chyma f.fibres g.phloem h.xylem i.collenchyma -
J.crystals k.vessels l.parenchyma,
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show bundles of raphide’ c¢rystals of calciuﬁ oxalate
measuring upto 100 | long. The ventral (upper) epidermis shows
characteristic crystals of ¢alcium oxalate measuring upto

4OM in length., These are not seen in lower epidermis. A
surface examination of the leaves show plenty of raphide

bundles in the mesophyll wheh examined from both surfaces.

Powder microscopy_of leaf:=-

A powder of the leaf is dull green in colour, Microscopical
examination shows the following diagnostic characteristics.
Upper and lower epldermis of the leaf, lower epldermis with
rubiaceous stomata, upper epidermis with characteristic
prismatic crystals of calcium oxalate; pieces of striated
cuticle covering>the epidermis; plenty of raphide crystals
of calcium oxalate in mesophyll tilssue; fibres from the main
nerves; xylem vessels and collenchyma cells, Trichomes are

ebsent in the leaf,



1. Morinda tinctoria Roxb,
(Syn. Morinda coreia Buch-Ham,)

Vernacular names - Lernong (Ass,); Ach (Ben.)j
Al (Hin.); Manjishta (Mar.)j
Maddichettu (Tel.); Achu (Uri,)

Description of the plant:

A small to medium sized tree with a straight cylindrical
stem 3,6 to 4.2 M, in length, Bark corky, pale brown, long
fissured; leaves elliptic or lanceolate; flowers in dense ovoid
heads, white scented; frult of many drupes coalescent into a

globose or ovoid, fleshy head about 2.5 cm in diameter, edible,

Medicinal pert : Root

Medicinal Uses:

The root is used internally as an astringent, The root
bark contains morindone and its glucoside morindin (Kirtikar

and‘Basu, 1918)

Macroscopical characters of root:

Root is cylindrical in shape, vaeriable in diameter,
tortuous with branches. Externally brownish in colour,
longitudinal wrinkles and deep furrows appear on drying and
also exhibit transverse cracks in the bark. The dried root
bark is easily separable and exposes the yellow coloured wood,
Fracture, short in the centre and irregular in bark region.

Fractured surface yellow in the centire and brownish in bark

region,
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Microscopical characters of root:

A 6 mm, thick root has 1 mm. bark and 5 mm wood. The
dry root in transverse section 1s roughly circular in outline,
While sectioning, the bark gets separated from the central
xylem region {(wood). The bark is a narrow zone, The major
portion is occupied by the wood in the centre. The root in
transverse section is surroupded by many layers of tabularly
arranged subeqi}sed cork tissue, The cork cells measure,
T.40M, R,154, Within the cork tissue are 2 or 3 bands of
1ignifiedytissues of sclereyds, 2 to 4 layered in each band.

Sclergids measure T.30M , R.10M , Inner to the periderm is the
parenchymatous cortex of about 25 to 30 layers wide. These
parenchyma cells measure T.60M , R, 251 . Cortex is followed

by pholem tissue, consisting of sieve tubes and phloem
parenchyma, Phloem tissue contain schizogenous canals filled
with colourless amorphous subsfances; mechanical tissues are
absent in phloem. The cortical cells contain starch grains and
plenty of raphide crystals. Raphides are present in bundles

as well as isolated needles{’,, Starch grains measure 5M in
diameter and needle crystals are upto 100M in long axis,
 Cambium layer is indistinct. Xylem occuples the large central
zone, Xylem consists of vessels, tracheids, xylem parenchyma
and xylem fibres., Vessels measure upto 1504 in diameter, xmylem
fibres measure 15 in diameter, and xylem parenchyma measures

R.30 to 40, T.15 to 254 . Xylem is traversed by uniseriate
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F16.15- Morinda tinctorig Roxb,

1.flowering branch; 2.inflorescence;

3.root; 4,.t.s., of root (diagrammatic);

5.a portion of root t.s., x 200; G:Yoot powdeay200
a.cork; b.cortex; c.phloem; d.xylem;
e.sclerieds; f,raphides; g.schizogenous

canals; h.fibres; i.starch; j.vessel.
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parenchymatous medullary rays, Xylem parenchyma and ray cells
are filled with starch grains, mostly simple and rarely
compound ., Starch grains are about 64 in long axis, Pith is
absent and centre 1is occupled b& primary xylem.

Powder microscopy of root:

A powder of the root is yelloyish brown in colour
dominated by sclergids from periderm, thick walled and pittéd
measuring 40 to 120MX20 to 30 3 xXylem ves§els with large
opening and tail which are 300 to 3204 long and 80 to 160
wilde; xylem fibres, narrow lumened having 550 to 6504 in
length and 17Mwide, Suberised characteristic tissues of
cork measuring 35u x 20pt 3 raphide. crystals of calcium
oxalate up to 1004 long and a few starch grains of 5M in
dizmeter are also present. Other parenchyma present are not

of diagnostic importance,



12. Qldenlendia gorymbosa Linn.

(Syn. Hedyotis Burmenniana Br.
Olden landis herbaceg DC.)

Vernacular names - Khet papra (Ben.); Damanpaper (Hin.);
Kshetra-parpata (Mar;); -Parpata
(San,); Parpadagan (Tem.);
Verrinelavemu (Tel.)

Description of the plant:

This is an annual varying from 8 to 38 cm high. Stem terete
numerous, slender,erect, ascending or spreading, glabrous or
pubescent. Leaves subsessile 1.5 to 4 cm. by 1.5 to 4 mm, liné?
or lin%r-lanceolate, acute, stipules short membranzphs, truncate,
with a few short bristles. IFlowers on filiform pedicels longer
than the calyx, usually 2-3 (rarely 1 or very rarely 4) on the
top of a very slender agillary solitary peduncle; bract beneath
the pedicels 1 to 1.5 mm long, subulate, Calyx 2 mm. long,
pubescent, teeth narrowly trienguler., Corolla white 2.5 mm long;
lobes acute, about 1 mm long capsules globose or pyriform,seeds

pale brown, sangular.
Medicinal part : Whole plant
Medicinal uses:

2 decoction of the whole plant (root, stem, leaf) is used

in liver complaints and as an alternative in low-forms of fever
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l.e. remittent fever with gastric irritability"and nervous
depression, and also in chronic malaria as a good febrifuge.
The plant is boiled in water and the brew is used for mouth
wash in tooth ache, (The Wealth of India, 19663 Chopra et el.,
1958; Kirtiker and Basu, 1918,)

Macroscopical characters of leaf:

Leaf is simple, lanceolate, pointed at the tip, margin
serrate, venation reticulate unicostate, stipulate, stipule

with bristle like projection.

Microscopical characters of leaf:

Leaf is dorsiventral in transverse section. Epidermal
cells are irregular with wavy margin in surface view. Cuticle
is thick on upper epidermis and thin in lower epidermis.
Mesophyll tissue shows raphide crystals of calcium oxalate
measuring up to 7M., Rublaceous stomata are present mostly
on lower epidermié, Upper epidermal cells are 25 tq 65 1
in length and 25 to 38 in breadth., Cells of lower epidermis
are 17 to 35 in length and 12 to 33M in breadth, Palisade
cells are cylindrical 9 to 13K in length and 2 to 54 in breadth.
Spongy parenchyma are 3 to 6am in diameter,palisade is in two
rows, Spongy parenchyma show air cavities. There is a well
developed mid rib, Vascular bundles are large, semilunar to

straight lateral bundles are present.,

Macroscopical characters of stem: |

Stem is green in colour, terete, slender, almost square
in T.S.



Microscopical characters of stem:

Stem in transverse section shows an outer layer of
epldermis with a thick cuticle on external wall. Inner to
epidermis is cortical .cells 3, to 4 layered; phloem &;nsists of *
3 to 4 layers. Xylem forms a circle. Xylem is highly lignified.
Single layered cambium is seen between xylem and pholem, A
large pith is present in centre. Nodes are unilacunar. Xylem vessels
measure 83 to 25 to 300k long,15 to 23 to 29u breadth. Vessels
are with bordered pits, end walls oblique with simple large
perforations and with tail at both ends. Xylem fibres are slender,
long with pointed ends and with simple pits and measure 155 to
335 to 535p long and 10 to 12 ubroad. Parenchyma cells are
isodfmetrio,

Macroscopical characters of root:

Roots are woody and hard, branched, passing deep into the
soll, primary roots thicker with secondary and terttary branches,

diameter 0.5 to 1 mm at base,

Microscopical characters of root:

A transverse section of the root shows single layered
epidermis 2 to 3 layered cortexE:iAto‘ﬁ layered phloem. Xylem
forms a circle with lignified cells, centre is occupied with a
small pith., Vessels measure 145 to 235 to 3604 long and 12 to
17 to 19 pwide. Xylem fibres are thick-walled and lignified.

They measure 170 to 300 to 415K long and 12 to 13 to 16M wide.
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Fi&. 16+ Qldenlandis corvmbosa Linn,

. 1.whole plant 2.t.s8.of 'leaf x 200 3.t.s.0f stem(ground-
~ plan) 4.t.s.of stem x 200 5.t.8.0f root(ground plan)
+t.8,0f root x 200 7.powder x 200 a.,upper epidermis
b.lower epidermls c,palisade d.spongy parenchyma e.
v.bundle f.vesels of stem g.pollen grain h.raphides,



Powder microscopy of the plant:

A powder of the plant is light greem in colour.
Mioroscopical examination of powder reveals chsracteristic
debris from leaf, stem, and root. The epidermis of leaf with .
characteristic wavy margin and rubliaceous stomata, spongy
parenchyma with raphide crystals of calcium oxalate, measuring
up to 70M;vessel members of secondary xylem with tails, Pollen
grains tricolpate with reticulate exine. The root and stem
reveals presence of alkaloid when-tested with Wagner's reagent.

Alkaloid is absent in leaf.



13. Ophiorrhiza mungos Linn,

Vernacular names - Gandhanakuli (Ben.); Mongoose plant
(Eng.); Mungusvel (GuJj.); Sarahati
(Hin.); Patalagaruda (kan.);
Avilpori (Mal,); Nagvelli (Mar.);
Sarpakshi, Nagasugandha (San.);
Keerimpundu, Kiripurandan (Tam.);
Sarpashi=-cheetu (Tel.)

Description of the plant:

i

A suffrutescent herb, 45 to 60 cm high, ~e¢rect, glabrous,
stem hard and woody, bark light brown and carky; stipules small,
leaves 5 to 13 by é to 6 cm; very thin elliptic or elliptic-
lanceolate, acuminate, long-attenuate at base, flowers white
in sub-umbellate cymes. Calyx-tegth very short. Corplla glabrous,
round at the tip, lobes very short, obtuse, keeled at the back.
Fruit is a compressed capsule, coriacecus, Seeds numerous,

angular, minute, pale brown in colour,

Medicinal part ~ Root

Medicinal uses:

The root 1s intensely bitter and may be used as a tonic,
popularly believed to be a remedy against the bites of venomous
snakes and mad dogs (Kirtikar and Basu, 1918). The roots are
sald to be useful in the treatment of cancer, A decoction of

the root is given asalaxative and sedative (Nadkarni, 1954).
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Macrogscopical characters of root:

The root is hard, woody, contorted and branched, about K
15 om. in length, with many hairy rootlets. The tap root is\
upto 0.5 cm thick, covered with a thin brown closely adhe ring
bark., Fracture, hard and woody exposing a creamy central portion.

Taste, moderately bitter.

Microscopical characters of root:

A transverse section of a 3mm thick root is circular in
out line with a thin peripheral zone of cortex and phloem of
about 1504 thick, and a large central zone of xylem., The outer-
most tissue consists of brownish suberised cork cells measuring
T.40M and R.20f . Inner to that is the cortex consistingof 5 to
6 layers of rectangular paremnchymatous cells measuring T.40 to
50ft and R.204 . Some of the cortical parenchyme are filled with
needle shaped microcrystals of calcium oxalate. Lignified
tissues are absent in the cortex. Inner to cortex is a narrow
zone of phloem, Phloem also 1s devoid of 1ig£ifiéd tissues., The -
large central zone is occupied by xylem. Xylem consists of
lignified xylem parenchyma, xylem fibyes and vessels, Xylem
parenchyma measures T.15u4 and R.200 . Vessels are 15 to 204 .
in diameter. Xylem is traversed by uniseriate medullary rays.

Pith is absent in root. Root is devoid of starch grains,

Powder microscopy of root:

A powder of the root is creamy in colour and is moderately

bitter in taste. Microscopical examination shows the following
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distinguishing characteristics: Suberised cork cells measuring
40 x 251 , and cortical parenchyma measuring 45 x 254 , Some
of the cortical parenchyma arfa filled with needle shaped
microcrystals ef calcium oxalate., Xylem fibres are with a
narrow lumen measuring 650 long and 15x wide. Vessels and
trachelds are with reticulate and pitted thickenings. Vessels
are with opening on the end walls and with a small tail;
vessels and tracheids are upto 600K long and 30 wide.



14, Paederia foetida Linn,
(Syn. Paederia ovata Miq.
Paederia sessiliflora Dc.)

Vernacular names - Gandhabhadulia, Gandal (Ben.);
Gandhana (Guj.); Gandhali
Bakuchi (Hin.); Talanili (Mal.);
Hiranwel (Mar,.); Prasarini (San.);
Penarisangai. (Tam.); Savirela (Tel.)

Description of the plant:

Slender twining shrub, foetid when bruised. - Leaves opposite,
long petloled, ovate or lanceolate, base acute rounded or cordate,
glabrous or nearly so, branches long in distant pairs, cymose at
the extremity. Bracts minute, ovate or subulate, flowers sessile
and pedicelled, Calyx small, tube campanulate, corolla 1.2 to
1.7 cm tomentose, Fruit broadly elliptic, compressed, pyrenes
black with a broad pale wing.

Medicinal part : Leaf and root.
Medicinal usest

Leaves (specially in the fresh condition) are used as an
article of diet for meking soup for patients suffering from
stomach complaints, A soup prepared from the leaves 1s considered
a good remedy for diarrhoea and dysen%?y and is one of the most
popular house-hold remedy for use during convalescence from acute

1illness. Externally it is used for application in rheumatism
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(Bhopra: et 2l.,1958). Root is an emetic, it is also emollient
and carminative, useful in colic, spasms, rheumatism and gout

Dymock et al., (1890)

Macroscopical characters of leaf:

Leaves are long petioled, crumpléd when dry, oblong cordate,
smooth, entire; stipules broad - cordate. The leaves emit a very

offensive odour of carhbonbisulphide when bruisé@{
Microscopical characters of leaf:

The leaf in transverse section shows epidermis an both
sideé covered with a thin layer of 6utioie. Upper epildermis
consists of large cells measuring T.23 to 46u , R.25 to 45u ,

* L.35 to 451 , Lower epidermis measures T.18 to 354 R.18 to 28M
L.23 to thL and shows stomata. AdJacent to the upper epidermis
is single layered palisade containing choloroplasts., Spongy
parenchyma is 4 to 5 layered circular in shap%with inter-celluler
spaces.Palisade cells are upto 46 x 12 u; spongy parenchyma

23 x 25 K. Mesophyll contains raphide crystals of calcium oxalate.
Some of the spongy parenchyma contain amorphous contents which
are odourous., The ventral ridge and dorsal side of the mid rib
composed of collenchymatous cells. Vascular bundlesﬁ show xyleh
on the ventral side and phloem on the dorsal side. Stomata are
rublacecus type. Multicellular trichomes messuring 80 to 250fin

length are present on the veins on upper and lower epidermis,

* L = Length
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Powder microscopy of leaf:

Bulk colour of the leaf powder is greenish brown with
a disagreeable odour of sulphuretted hydrogen., Microscopic '?3
examination of the powder shows fragments of epidermal cells,
some: are with rubiaceous stomata, oollenchyma, palisade cells,
spongy pé}enohyma cells with oil contents, characteristic
multicellular trichomes with some what collapsed cells;
raphide crystals‘of calcium oxalate, fragments 6f spiral

vessels,

Chemical constituents:

The volatile oil present in the plant can be steam distilled.

This plant also contain alkaloid which is called paederine(Dymock-
et ok, 1390) R

Root
Macroscopicel characters of root:

The root in orude drug market occurs in small pileces of
2 to 5 om long and 2 to 4 mm diameter, cylindrical to sub-
¢ylindrical pleces with somq:What compressed‘sides. OQuter
surface is full of root scars, Root is externally brownish
and internally light brown. Fracture fibrous. Taste bitter and '

odour resembles sulphurated hydrogen and is disagreeable.

Microscopical characters of root: : \

The outeq:most layer of root in transverse section consists of
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-

6 to 8 layers of suberised cells with brownish cohtents.
Cork cells are up to 51 x 10 . The cortex 1s a wide
reglon consists of polygonal parenchyma containing starch
grains and raphide crystals. Some cortlcal cells contain

oil globules which cause the bad odour to the root. Cortical
parenchyma meeasures upto 160 x 40 . Xylem parenchyma and
xylem rays also contain starch. Xylem and phloem show' all
usual elements and ray cells., The vessels have very large
lumen and are with pitted thickenings on the walls and have
end and'cblique perforations. A few spiral elements are also

present. The vessels are 85 to 187MHx 25M ,

Powder microscopy of root:

A powder of the root is brownish in colour, showing cork
c¢ells with dark brown contents, cortical parenchyma, phloem
and xylem elements, ray parenchyma, starch and raphide crystals

of calcium oxslate.
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15. Pavetta indica Linn, ‘ ,
(Syn. Ixora pavetta Roxb.,)

Vernacular names = Kukurchura (Ben.); Papat (Guj.);
Papari, Kankra (Hin.) Pavatay,
Sulay=-bottu-gida, Patta (Kan,)
Papadi (Mar,); Papata, Pappana,
Tiryak phala (San.); Pavuttayvayr,
, Pavattai (Tam.); Paputta vayru,
Papiti (Tel.) .

Description of the plant:

It 1s a smali bushy shrub. Leaves membranous, variable in
size, elliptic oblong or elliptic 1anceolate‘or'obovate oblong,
obtuse, acuie or acuminate, glabrous on both sides, base
tapering, stipules coﬂ%#e, triangular, acute, thin, deciduous.
Flowers white in terminal sessile corymbose pubescent cymes,
bracts broéd, membranous, lower oupular; calyx truncate or
with very short triangular teeth., Corolla tube twice or thrice
as long as oblong lobes, Corolla tube 1.5 to 2 cm. Stigma very
slender, fusiform. Fruit is a berry, size of a pea, 2-seeded.

Medicinal part : Root

/

Medicinal uses:

The root is bitter tonic and aperient. It is used as a

purgative and in obstructions of the viscera, The powder of the
| root along with ginger and fice water is used in dropsy. The
powder of the root, as such, is given to children for childhood
allments, The roots are used in Ayurvedic system of medicine,
(Nadkarni, 1954.)
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Macroscopical characters of the root:

Root in pleces of different sizes occur in market.
Diameter varies from 6 to 25 mm., Younger roots are attached
with thin rootlets, Older roots are devold of rootlets., The
outer colour is grey. Root is first slightly sweet and aromatic
in taste followed by a bitter sensatiop.

Microscopical characters aof root:

A transverse sectlon of the root shows cork cells 4 to 5
layers externally. Cork cells measufe T.20# , R.8M . Inner to
that is the cortex followed by phloem. The cortical cells are
parenchymatous, filled with starch grains. Cortical‘parenchyma
are almost isodlametric and are about 25M in dia. Plenty of
rhomboid crystais of calcium oxalate are present in the cortical
cells, The starch grains measure from 10 to 35u; and crystals
measure from 15 to 35}(. Some are arranged in the form of crystal‘
fibres which are seen in a macerated preparation of root. Bast
fibres are absent in secondary phloem. Inner to the phloem is
the xylem which consists of pitted vessels measuring upto
300 long and 35K wide, tracheids, long fibres, and parenchyma.

Powder microscopy of root:

A powder of the root is light grey in colour, Microscopical
examination reveals cork cells, parenchyma, plenty of starch
grains, calcium oxalate crystals, fragments of crystal fibres,
pitted vessels, tracheids, and xylem fibres as\mentioned in

whole root.
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16, Plectronia didyma Kurz.

(Syn. Canthium didymum Gaertn,
Plectronia Wightii @ooke
Psydrax dicoccos Gaertn.)

Vernacular names = Galkaranda (Xan.); .
Verkoli (Tam.); Naella (Tel.);
Dhalsingha (Uri,)

Description of the plant

Shrub or a small evergreen tree; young shoots 4-angled,
the leaves variable in size snd shape,polished and shining
above, glabrouérboth'sides. Flowers 5S-merous in cymes, shortly
peduncled, fruit globose 8 to 12 mm., Bark dark grey, smooth,
wood light brown, hard and close grained,

Medicinal part : Bark

Mediclnal uses:

The bark is used in fevers (Kirtiker and Basu, 1918)

Macroscopical Characters of barks:

Bark is externally dark grey in colour with longitudinal
striations and wrin kles. The younger bark shows the Legngled
structure of the stem. Lentic®ls are present on external
surface, Internally light brown in colour and show striations
due to fibres, Fracture is hard and fibrous, showing protruding
fibres, Bark is variable in thickness according to age.
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Microscopical characters of bark:

The bark in transverse section shows an outer cork reglon
consisting of about 10 layers of tébulaﬁyarranged sﬁberised
cells. Cork cells T, 20mM , R.15% o In younger bark where cork is
not developed, a single layered epidermis is present with the,
periclinal walls thick due to cuticularization, Epidermal cells
measure T.10M, R.10p . Some of the cork tissues are filled
with brownish contents. Inner to the cork tissue are the
cortical parenchyma consisting of circular or polygonal
parenchymatous c¢ells., The vertical tissues also show'. plenty of
large schizogen”ous canals filled with reddish resinous
substances. These cells have thicker walls than the surrounding
parenchyma. These large cells are towards the inner region of
the bark. Small cortical parenchyma measure T.25M , R.2Of4and
large cortical parenchyma measure T.60M, R, 40t . Inner to the
cortex is an almost continuous layer or groups of isodiametric
pericyclic fibres measuring 104 in diam. In‘t;ermingled with
pericyclic fibres are isolated stone’: cells of 25M wide. Large
rossette crystals measuring 50 Ain diameter are present in the
cortical parenchyma. The inner most tissue is the phloem
consisting of sieve tubes and phloem péﬁbhyma. Phloem is
traversed by single layered medullary ray parenchyma. Phloem
tissue are tangentially elongated and measure T.15u, R,I0K .
Sta;ch grains are absent in bark,
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Powder mioroscopy of bark

The powder of bark is light brown in colour. Microscopical
examination reveals the following diagnostic characteristics,
Honey-comb like suberised tissues roi' cork measuring 40pux 22K 3
some of the cork cells are filled with brownish contents;
cortical parenchyma measuring 70Mx 40w, some are filled with
reddish resinous substances, isodiametric and elongated stone
cells from pericyclic region measuring 25u x 751, elongated
stone cells measure up to 60 Ain length; pericyclic filbres,
long and slender measuring upto 8501 in length and9M wide with
a narrow lumen and cortical parenchyma with large rosette
crystals of calcium oxalate measuring 50K in dismeter, Other

tissues present are not of any diagnostic importance,
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17. Randia dumetorum Lamk.

(Syn. Gardenia dumeterum Retz.
Gardenia spinosa Linn,
Randia longispina DC.")

Vernacular names -  Menphal (Ben.); Emetic nut Eng.);
Mindhala (GuJ.); Mainphal (Hin.);
Mangeri-kai (Ken.); Mangakai (Mal.)
Gelaphal (Mar,); MindW’kolle (Pun.);
Madana (San.); Marukkallan-kai (Tam,);
Manda (Tel.)

i

Description of the plant:

A small but very variable much branched ramose tree,
2 to 4 meters high with horizontal rigld branches, armed with
long stout straight strong nearly opposite decussate horizontal
spines 2.5 to 3,8 om. long, and bearing simple small opposite
very short-petioled obovate glabrous leaves 3 to 5 oms. long,
short pedicelled white or greenish - white fragrant flowers
turning yellow as they wither, and ovoid thick rinded
glabrescent somewhat dry, many-seeded berries of the size of
a nutmeg that turn pale yellowish and emit a characteristic

odour when ripe.
Medigcinal part : Fruit, bark
Medicinal uses:

The dried fruit has been known to Ayurvedic and unani

practitioners for a long time as an emetic and ecbolic, It is



162

pungent, beneficial in leprosy and phlegmatic swellings, It
is a substitute for Ipecscugnha in dysenﬁ?y and 1s used in
abortion, It is used as a fish poison or as a preservative
for protecting grains from insect$. Bark is a sedative. Bark
is used in rheumatism, it is also astringent and 1is useful

in diarrhoea ‘and dysentry. It is also used as an emetic,
(Nadkarni, 1954.).

Macroscopical cheracters of the fruit:
Fa .

A globose fruit, about 3.8 om in diameter, appears like
a nutmeg, yellowish to grey or brownish in colour externally.
At its base is a small disc like stalk and crowned with the
calyx limb, External surface minutely and rougﬁly wrinkled and
obtusely ribbed, ribs verying from five to seven; two-locular
some_what dry meny-seeded berry, pericarp thick and woody
enclosing a large quantity of firm fleshy gelatinous or greasy
pulp having a peculiar sweetish sickly or nauseocus taste and
smell, éeeds several in each cell, small, hard, translucent,
shining and oblong or rather kidney-shaped attached t6 and
embedded in the c¢entrally placed gelatinous pulpy placenta,

Powder microscopy of fruit:

The macro-and the microscopical characteré of the fruits
and seeds are avallable elsewhere (Atal and Lamba,1959).
Therefore an attempt i1s made to draw the microscopic powder
characteristics of R.dumetorium fruit to identify it in
powder form or in a mixture.
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A fine powder is studied for their distinguishing
microscopical characters, The powder is piﬁkish brown in
colour with a bitter taste and indistinct odour. The major
characters are, brownish irregular resinous substances from
mesocarp (a), other debris of‘the tissue include epidermis
of the fruit (b), devoid of trichomes, but exhibits-stomate
and a circular pattern of arrangement of pigmented epidermal
cells around stomata, Mesoéarp tissues also show thin walled
parenchymalgells‘some are filled with resinéus éubstapces.
The endocarp‘is characterised by closely arranged fibres(c)
with very narrow lumen arrgngéd in & orilss-cross pattern_;
" Just inner to the fibre layer the endocarp tissue shows thick
walled isodiametric stone cells (d), each one 18 characterised
by the presence of a prismatic crystal in their lumen. Elements
of fibrovascular tissues like fibres (e) and tracheids (f),
are present in broken pieces. The testa of the seed (g), is
brown coloured with characteristic thickeninés. Thin. walled
cells with granular contents (h) from the pulpy placenta in
which seeds are embedded are also present, Seeds contain
plenty of endosperm (i). The endosperm contain,aleﬁronegrains_

1n 1t.
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/19,  Rubla cordifolia Linn,

(Sxagﬁﬁubia aleta. Wall.
 Rubia munjista Roxb.
Rubia purpurea Done.
Rubia sc¢andens Zoll & Morr.
Rubia secunda Moon,)

Vernacular names - Manjit (Hin. Pun.); Manjéetia(Mads)i;
' Manjistha (Mar.); Manjistha (San.);
Manjitti (Tam); Manjishtatige (Tel.)

4

Description of the plant:

EY

It is a herbaceous ¢limbing plant growingkin the North West
Himalayas, Nilgiris, and other hilly diéériots of India. Roots
very long, gylindrié, flexuose with a thin red bark; stem often
many;ﬁ?fé%@l@mg; rough, grooved, becoming slightly woody at the
base, quadrangular, prickly on the angles, glabrous, shining.
Leﬁves 3.7 to 8.7 cm by 1.6 to 3.5 em, in whorls of 4, one pair
of each whorl often larger énd with longer petioles than the
other, ovate, acute, the lower leaves larger than the upper,
all segabrous. above, on the nerves beneath; and on the margins
with minute white prickles, base rounded or slightly cordate,
petioles triangular with many sharp recurved prickles on the
edges, often deflexed; stipules O. Flower in terminal panicled
cymes, bracts ovate, acute, leafy. Celyx 0.8 mm long, tube
globose, glabrous, limb O, Corolla greenisﬁ, divided nearly
to the base, lobes 5, ovate acute 3.2 mm longgstyle 2, stigmas
globose, fruit 4 to 6 mm in diameter, didymous or globose,
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smooth, shining, purplish-black when ripe,

Medicinal part: Root

Medicinal uses:

Root is a tonic, alter ative, astringent, used in cobra
bite and scorpion sting. Dried root was much used in dropsy,
paralysis, Jaundice, amenorrhoea and visceral obstructions.

A paste made by rubbing up the roots with honey is a valuable
application for freckles and other discolouration of the skin
also in external inflamations, ulcers and skin diseases, The _
root is also used in rickets, spleen and liver disorders,

renal and vesical calcull. The drug has a sedative effect on
intestine, (Nadkarni, 1954; The Wealth of India, 1972} Kirtikar
and Basu, 1918).

Macroscopical characters of root:

Roots are very long, cylindric, flexuous{/with a thin
red bark., Externally grooved or with longitudinal wrinkles.
Bulk colour reddish brown. Fracture, short with a dark brown

coloured outer region and pale yellow porous central portion.

Microscopical characters of root:

A transverse sectlion of the root shows a wide zone of
cork as the outer_most layer filled with reddish contents.,
Within the cork tissue are 2 or 3 continuous bands of parenw
chymatous tissue. Cork cells measure 110 long and 20puwide.
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-Inner to that is the cortex consisting of large parenchyma
cells rectangular thin walled with wavy margin. They measure
120 to 150u long and 50 to 80M wide. Some of the cortical
parenchyma are alsc filled with reddish contents. Inner to
that 'is a distinct zone of phloem which also is filled with
reddish oil globules. Phloem parenchyma are isodiametric and
measures 20 in diemeter. Xylem pcéupieS‘a wide central zone
"devoid of oil globules. ﬁechanical tissﬁas~érg absent in
phloem and cortical regiog. Raphide cfygtals of célcium
oxalate are present in coqtical‘parenchyma, Raphidéé m:ans:!.ss*l(:{f‘:fr
of fine needles upto 65/ long. Starch grains are absent.
Xylem consists of vessels, tracheids, xylem parenchymg and
xylem fibres. Xylem is traversed by uniseriate parenchymatous
. medullary rays. Xylem vessels vary from 20 to 110}tin
diameter; xylem parenchyma are almost isodiametric and
measure’ 154 x 20 . Medullary ray cells are 304 long end

20}Lwide.

Powder microscopy of root:

A powder of the root is reddish brown in colour.
Microscopical examination shows the following diagnostic
characteristics. Suberised cork cells measuring 50fx 40m 3
most of them are filled with reddish amorphous contents;
large parenchyma cells measuring 120 to 1404 in diameter,
some of them are also filled with reddish amorphous

substances; xylem elements with lignified vessels measuring
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100 to 200M long and 60 to 90 wide, tracheids measuring
250 x 30Mm , lignified xylem parenchyma, and long slender )
Xylem fibres measuring 3204 x 15M and cortical parenchyma
with raphide crystals of calcium oxalate. Starch grains

are absent in root.
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‘19. Stephegyne parvifolia Korth.
(Syn. Mitrsgyne parvifolia (Roxb.) Korth)

Vernacular names - Gulikadam (Ben,); Kaim, Kalmi,
Kadasa, Kaddam (Hin.); Kalmb,
Kuddam (Mar.); Kalam (Pun.);
China Kadambu (Tem);
Nirkadambe (Tel.)

Desoription of the plant:

A large deciduous tree, leaves variable in size and shape,
5 to 12 cm by 3.5 to 7.5 ¢m elliptic, sub=orbicular or obovate,
rounded, acute or bluntly acuminate at the apex, base rounded,
or acute, sumetimes cordate, petioles 9 to 18 mm long; stipules
12 mm by 8 mm, oblong spathulate, obtuse. Flowers greenish
yellcow, fragrant; peduncles solitary, terminal, short, each
oérrying a globose head of flowers; upto 2% om in diameter
Calyx 12 mm long, funnel sheped; limb truncate., Corolla 8mm long;
tube narrowly infundibuliform, glab?ous; lébes 23mm long,
triangular, ovate, acute recurved. Style white, much exserted;
stigma mitriform. Head of fruits 12 to 16 mm in diam.; capsules
3 mm long, oblong, with blunt rounded tops and 10 blunt ribs,

Medicinal part : Bark and root.

Medicinal ﬁses:

}
The bark and root are used for fever and c¢olic (Kirtikar

and Basu, 1918),
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Magroscopical characters of bark:

Dried bark is slightly recurved, externally greyish—
white in colour, The inner surface 1is reddish-brown in colour,
The outer surface 1s rough showing lenticels, Inner surface

' is fibrous, Odour indistinct. Fracture hard.

Microscopical characters of bark:

A transverse section of the bark shows many layers of
“tabular cork tissues outside; cork c¢ells measure BOf*x oM .,
Inner to that is the wide cortex, consisting of parenchyma
cells, tangentially eiongated. Many of the cortical cells
are solerified and are with lignified walls. Sclerified cells
_are 1sod1ametric or slightly tangentially elongated, with |
xlignified walls,gnd with large lumen, These cells measure
upto T.120M4 , R,501 . The phloem region can be distinguished
~bsi the presence of ray parenchyma traversing radiallflwhich
consist”\of 2 to 3 layers of radially elongaté& parenchyma
cells, Medullary rays are arranged in way bands. Phloem is
also distingulshed by the presence of ph’loem fibres;which
are arranged in small groups; they are very small lignified
cells with a narrow lumen measuring BO‘to 50 in diameter.
Phloem region also contains many lignified large cells as that
of cortex with large lumen and arem?;\\wélightly thick walled.
Large rosette crystels of calcium oxalate measuring 40 to 60 A
in diameter are present in cortical parenchyma and phloem

~ parenchyma, Cortical parenchyma and phloem parenchyma are



. FI6.23. Stephegyne, parvifolin Korth., -

1.5 branch vwith flovers 2.outer surface of bark
B.Exmpr surface of bark 4,t.s.¢f bark x 200 5.bark

 powder X 200 a.cork b.cortex c.phloem d,sclereids

' e.crystels f,starch g.fibres h.cortical parenchyma.
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filled with small simple and compound starch grains., Simple
starch grains measure about 5 to 10Min diameter,

Powder microscopy of bark:

A powder of the bark is light brown in c¢olour. Microscopical
examination shows the following diagnostic characteristics,
Characteristic cork cells; cortical parenchyma with starch
grains and rosette crystals of calcium oxalate, slightly thick
walled .solertids with large lumen; and long phloem fibres

occur isolated and in groups.
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20, Xeromphis uliginoss (Retz.) Maheshwari .

(39n. Rendia uliginosa DC.
EE%QQEGardenia uliginosa Retz.)

Vernacular names = Pedalu, Piralu (Ben.); Pinglu (Guj.);
Pindalu (Hin.); Kara (Mel.);
Pendari (Mar.); Pindaluka (San.);
Vagata (Tam); Guaku, Peddamrangu(Tel.)

’

Degeription of the plant:

A small tree, bark reddish brown in colour( with short
branches, many of them terminating in 1 to 2 pairs of strong,
sharp thorns 1 to 3 cm long. Leaves obovate-oblong, obtuse,
glabrous above, hairy on lower slde, base tapering, ﬁetiole
short, stipules acute from a broad base; with white fragrant
flowers., Calyx green, fleshy, 1.3 cm long with 5 to 7 lobes of
3 mm, long. Corolla tube with a ring of white hairs at the
mouth, Stamens 5 to 7sessile, Ovary 2-celled , many-ovuled,
style ribbed, stigma large. Fruit, ovoid, smooth, yellowish-
brown, with presistent calyx, pulpy inside with compressed

Seeds,

Medicinal part: Root, fruit

Medicinal uges:

The frult is diuretic, Unripe fruit is used as astringent,
in dlarrhoes and dysentry. Root boiled in ghee is also used in
diarrhoea and dysenf}y. The root is considered cooling,diuretic,
tonic, aphrodisiac and is used in billiousness and boils of
children (Nadkarni, 1954).

-
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Macroscopical characters of the root:

The roots occur in the market as small pieces 5 to 5 om
long; 0.2 to 0.4 cm in diameter. Knotty in appearance, ﬁark ,
brown externally and light yellow on the fractured surface,
Fracture is flbrous; taste,; indistinct.

Microscopical characters ofifthe root:

A transverse section of the root shows a major xylem
region and a small portion of cﬁrtex. Vessels are arranged
radially, The cortex contain starch grains measuring 10p in
diameter, oil globules, brownish contents and~group of stone
cells, The cork cells asre brown in colour. In transverse section
the cork cells measure 23 to 45Hux 13 to 231 . The cortex is
multi-layered, consisting of irregdlarly rounded to somewhat
flattened parenchyma cells measuring 45 to 75M by 25 to 45H
in T.5. Phloem region shows more brown-colouring matter than
in the_cortex, starch grains and grSup of stone cells are
present in phloem region also. The stone cells measure 35 to
751 % 35 to 100[6{ 40 to 754 . Medullary rays are prominent
in phloem and xylem regionjone or two layer thick. Xylem
elements consist) of plenty of fibres, vessels and a few
tracheids, Ray cells are big in size and thin walled than the
other cells, Vessels are with simple pits, and measure 300 to
600 x 40 to 120 , fibres are 115%{ with pointed ends, narrow
lumened and pitted, Fibres measure 480 to 850 x 10 to 22u; .
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Powder microscopy of root:

A powder of the root is light brown in colour,
Microscopical examination reveals plenty of fibres, stone
cells in groups, idioblasts with brownish cell contents,
0il globules, parenchyma with starch grains, brown coloured
cork cells, 11n%? tracheids and vessels with pointed ends

as described in whole root,

177
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DISTINGUISHING PHARMACOGNOSTIC CHARACTERS

Among the anatomical characters, following are of
importance and common feature in the family. The célls
containing reddish or brownish resinous contents, secretory
cells, the walls of trachea’ | have elther simple poresor

scalariform perforations, vesselé are small; wood fibres with
borderedfzz::}and simple pits. Calcium oxalate orystals are

present in many plants and include crystal sardd and clustered
crystals, Acicular crystals in the form of raphides are a
common character for the family, The fibrovascular bundles.

are collateral., Stomata are nearly always confined to lower
surface, and are typically rubiaceous with the long axis of

twe subsidiary cells of the stoma arranged parallel to the
stoma, Non=glandular hairs are either unicellular or uniseriate,
The.leaf is usuall& dorsiventral. The mid-rib, in transverse:
section, exhibits a cresent shaped or cylindrical median bundle,
occasionally enclosing a few small medullary strands. In stem
the pericycle includes a variable amount of sclerenchyma.

Medullary rays are narrow, fibres are mostly non-septate.



