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N. Ord. LeeuMiNosx. Lindl, Veg. K., p. 544 (Fabacee) ; Baill,,
Hist. PL, ii ; Le Maout & Dec., p. 365.
Tribe Genistes.
Genus Cytisus,* Linn. B. & H., Gen, i, p. 484; Baill,
Hist. PL, ii, p. 334. Species about 40, natives of Europe,
N. Africa, and Western Asia.

70. CYﬁBus scoparius,t Link, Enum., ii, p. 241 (1822).
Broom.

Syn.—Spartium scoparium, Linn. Genfstascoparia, Lam. Sarotham-
nus vulgaris, Wimm. 8. scoparius, Koch.

Figures.—Woodville, t. 150; Steph. & Ch., t. 67; Hayne, ix, t. 10;
Curt., FL. Lond., fasc. 5 ; Syme, E. Bot., iii, t. 329; Le Maout and
Dec., p. 811.

Description.—A bush of 4 or 5 feet in height, with a short stem
reaching about 14 inches in diameter, breaking up into very
numerous erect branches, bark yellowish-green. Twigs very
long and wand-like, erect, tough, blunt at the ends, which are
pubescent and grow till killed back by the frost, dark-greenm,
angular, with 5 prominent wings of leaflike character originating
from the sides of the attachment of each leaf and passing down
between them. Leaves alternate, evidently pentastichous, with-
out stipules, small, the lower ones on longish flat stalks,
trifoliate, the upper ones sessile, unifoliate, and apparently
simple, leaflets sessile }—§ inch long, lanceolate or narrow
obovate, subacute, entire, dark green and smooth or slightly
hairy above, hairy below. Flowers numerous, large, solitary,
on rather long smooth stalks in the axils of the sessile leaves,
forming lax racemes. Calyx campanulute, laterally compressed,
smooth, persistent, divided into 2 brown, scarious, shallow lips,
the upper 2-, the lower 8-toothed. [Petals 5, papilionaceous,
wide-spreading, brilliant yellow, standard roundish, with a short
claw, notched, the margin somewhat involute, wings oblong, keel

* Cytisus, in Greek xoricog, the classical name for some leguminous shrub.
+ Scoparius, a medimval adjective, from scope, a broom.
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as long as wings, blunt, at length turned downwards. Stamens

" 10, inserted at the base of the calyx, the filaments all united for
some distance into a closed tube, their ends free, the 5 longer
alternating with the 5 shorter, curved upwards, anthers small, 5
versatile and 5 sub-basifixed. Ovary sessile, compressed laterally,
with dense silky hairs along each edge, style long, much curved
upwards or even coiled into a ring, smooth, stigma terminal.
Pod about 1} inches long, oblong or linear-oblong, curved. or
nearly straight, with an apiculus at the end, much flattened, dark
brown, smooth on the sides, with a fringe of long white hairs
along the edge, valves separating with elasticity and becoming
afterwards much twisted, smooth inside. Seeds about 12—18 in
the pod, nearly sessile along the upper (ventral) suture, oblong-
ovoid, slightly compressed, smooth and shining, olive-coloured,
hard, the short funicle dilated into a thick two-lobed mass
(strophiole) over the hilum ; radicle thick, incumbent ; endosperm
scanty.

Habitat.—This familiar and beautiful shrub is very common
throughout this country on heaths and.open places, and in woods,
often growing in great quantity and forming a marked feature
in the vegetation of many sandy districts, especially noticeable in
May and June when covered with its brilliant scented flowers.
It is found in equal abundance throughout Western Europe, but
becomes rare in the central and eastern parts, and in the
Mediterranean countries. It, however, occurs in Italy and in
Central and Southern Russia, extending even into Siberia.

The five prominent wing-like angles which give so striking a
character to the young twigs are remarkably persistent, and can
be traced on the very oldest stems; as the stem increases in
thickness they become of course more widely separated, and at
length appear as distant arching ridges, the summit of each arch
marking the point of attachment of a leaf.

A pretty form with prostrate stems spreading in a circle is
found on the cliffs of the west of France and England, where
they are exposed to the winds and spray of the Atlantic Ocean.

A small quantity of endosperm is certainly present as a thin
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layer lying on the sides of the cotyledons in the seeds of this
species.

About five or six other species are referred to Sarothamnus,
which is still maintained as a genus distinct from Cytisus by
many botanists.

Syme, E. Bot., iii, p. 11; Hook. {., Stud. Fl,, p. 87; Watson,
Comp. Cyb. Br., p. 137; Gren. & Godr., Fl. France, i, p. 348;
Ledebour, Fl. Ross., i, p. 515; Lindl., FL Med., p. 239; Flick.
and Hanb., Pharmacogr., p. 148.

Offictal Part and Names.—ScoPArRnl CacuMiNA; the fresh and
dried tops of Sarothamnus scoparius, Wimmer (B. P.). The
fresh and dried tops (I. P.). Scorarius; the tops of Sarotham-
nus scoparius (U. 8. P.).

General Characters and Composition.—Broom tops are branched,
straight, angular, dark green, smooth, and tough; their taste is
bitter and nauseous; and in a fresh state they have a peculiar
odour when bruised, but this is nearly lost in drying.

According to Stenhouse, broom tops contain two peculiar prin-
ciples ; one of which is neutral or somewhat acid, and has been
termed scoparin, and the other a volatile liquid alkaloid, called
sparteine or spartia. Scoparin is described by Stenhouse as
crystallizing in stellate tufts of a yellow colour, readily soluble in
water or alcohol, and without taste or smell. The experiments
of Stenhouse lead to the belief that scoparin is the diuretic prin-
ciple of broom tops; it does not appear to have any poisonous
property. Spartia or sparteine is a colourless oily liquid at first,
but it becomes brown by exposure to light. It is heavier than
water, and but sparingly soluble in it; it is distinctly alkaline in
its reactions, and forms extremely bitter crystallizable salts with
acids. Like nicotia and conia it is destitute of oxygen. Sten-
house regarded spartia as a narcotic principle ; it is very poisonous.
Stenhouse also states that broom grown in the shade contains less
spartia than that which flourishes in open sunny places; and he
adds that shepherds are well acquainted with the narcotic pro-
perties of broom, from noticing that sheep after eating it become
excited and stupified.
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Medical Properties and Uses.—In large doses broom tops are
emetic and purgative; and in small doses diuretic and laxative.
Broom tops have long had a popular reputation in this country as
a diuretic in dropsical affections; and are also regarded by the
regular medical practitioner as one of the most serviceable reme-
dies in such cases, more especially in dropsies depending on heart
disease. The use of broom is contra-indicated in acute disease of
the kidneys.

The seeds have similar properties to broom tops, and may be
used in like cases. Scoparin has also been given as a diuretic in
repeated doses of five grains; it is said not to produce any
injurious effects. .

The seeds of an allied plant—=Spartium junceum, the Spanish
Broom—have similar properties to the Common Broom. Its
fibres have also been used from an early period in some parts
of Southern Europe for cordage, and in the manufacture of a
coarse kind of cloth for home use; and it has lately been much
talked of in Italy, and a patent has been taken out for preparing
the fibre.

Per. Mat. Med., by B. & R., p. 833; Pharmacographia, p. 149;
U. 8. Disp., by W. & B., p. 793; Gmelin’s Chem., vol. xvi
(1864), p. 282; Stenhouse, in Phil. Trans., 1851, pp. 422—
431 ; Pharm. Journ., vol. ii, ser. 1, p. 36.

DESCRIPTION OF PLATE.

Drawn from specimens collected in the Isle of Wight by Mr, Stratton, and

at Battersea, Surrey.

1. A flowering branch.

2. The standard.
. Wing.
Keel.
. Flower with the petals removed.
. Pistil.
Diagram of flower.
A pod.
The same with the valves separated.
Seed.
. Section of the same.

(10, 11, enlarged.)
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N. Ord. LrauMINOS .
Tribe Trifolice.
Genus Trigonella,* Linn. B. & H., Gen.., i, p. 486; Baill,,
Hist. P1, ii, p. 290. Species about 50, chiefly inhabitants
of 8. Europe, N. Africa, and Asia Minor.

71. Trigonella Fonum-greecum,; Linn., Sp. Plant., ed. 1, p.
777 (1758).

Fenugreek.

Syn.—Foenum-grcum officinale,

Figures—Woodville, t. 154; Hayne, viii, t. 141; Nees, t. 325; Berg,
Charact., t. 66, fig. 503; Flora Greca, t. 766.

Deseription.—An annual herb 1—2 feet high, with an erect,
slightly branched, cylindrical, hollow, smooth or slightly pubes-
cent stem ; root tapering. Leaves alternate on rather long stalks,
trifoliolate, stipules 3 inch long, triangular-acuminate, entire,
ciliate, leaflets shortly stalked, articulated to the rachis, oblong-
obovate, blunt or emarginate at the apex, denticulate in the
upper half, glabrous. Flowers sessile, solitary (rarely 2) in the
axils of the leaves. Calyx long and narrow, divided about half
way down into 5 narrowly lanceolate or linear acuminate teeth,
hairy outside, pale green. Corolla papilionaceous, about twice as
long as the calyx, pale yellow, standard about # inch long, with a
narrow claw and an ovate emarginate blade, wings much shorter,
blunt, lower petals united in front to fotm a very blunt rounded
keel shorter than the wings. Stamens 10, free from the corolla,
hypogynous, the uppermost filament distinct, the other 9 com-
bined except at their curved-up extremities, to form a sheath
round the pistil, open above ; anthers very small, similar. Ovary
smooth or downy, with numerous ovules, style rather long, some-

* Tyigonella, from the triangular form of the flowers of T. ruthenica, L., the

type of the genus.
+ Feenum-grecum, the name employed by Columella for this plant; in Greek,

rijAc and Boixepws.
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what falcate, stigma capitate. Pod 5 to 7 inches long by ; to }
inch wide, erect when young, afterwards bent downwards, some-
what curved in a falcate manner, much laterally compressed,
smooth, veined with a few longitudinal anastomosing nerves,
surrounded at the base by the persistent calyx, gradually tapering
at the apex into a long, slender beak, frequently capped by
the withered corolla which has been carried on by the growth
of the fruit. Seeds 10—20 in the pod, on long funicles,. com-
pressed, obliquely rhomboid, nearly } inch long, pale orange,
slightly rough, with a deep oblique furrow across the upper part;
cotyledons plane-convex, radicle very large, doubled down on the
edges of the cotyledons (accumbent) ; no endosperm.

Habitat.—A native of the East, including Thessaly, many parts
of Asia Minor, and Persia. By cultivation it has spread through
the Mediterranean region and Central Europe, and also into Egypt,
Abyssinia, and India. It is now less used as a forage plant than
formerly, but is still cultivated in the South of France, Morocco,
Egypt, and India. The plant has & strong and characteristic
smell, especially when dried.

If the seeds are placed in water, the inner seed-coat swells up
into a thick mucilage and bursts the testa.

DO. Prod,, ii, p. 182; Gren. & Godr., Fl. France, i, p. 397; Bois-
sier, Fl. Orient., ii, p. 70; Oliver, FL Trop. Africa, ii, p. 70;
Lindl., F1. Med., p. 239.

Part Used and Name.—F&N1-Grxct SEMEN; the seed. It is
not official in the British Pharmacopceia, or the Pharmacopoeia of
India, or the Pharmacopeeia of the United States. They were,
however, formerly official in our pharmacopceias.

General Oharacters, Commerce, and COomposition.—Fenugreek
seeds of commerce are small, hard, angular, somewhat compressed,
often more or less shrivelled, and with a light brown or brownish-
yellow colour externally, and yellow internally. They have a some-
what oily and farinaceous taste, accompanied by a slight bitter-
ness, and feeble melilot flavour; and a strong, peculiar odour,
which is also suggestive of melilot, or of coumarin. They give
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out the whole of their odour and taste to alcohol; and form when
boiled with water a thick slimy mucilage.

The seeds are chiefly exported to Europe from Egypt and
India, where they are produced on a large scale. In Egypt,
fenugreek is known by the Arabic name Helbeh, and in India
under the Sanskrit name of Metha.

The principal constituents of the seeds are about 28 per cent.
of mucilage, which is contained in the tissue investing the
embryo ; 6 per cent. of a slightly bitter foetid fatty oil; a little
tannic acid ; and a yellow colouring matter. The seeds yielded to
Jahns, from experiments performed in Dr. Fliickiger’s laboratory,
34 per cent. of nitrogen, equivalent to 22 per cent. of albumin.
The nature of the odorous principle is unknown.

Medical Properties and Uses.—The use of fenugreek as a medi-
cinal agent is now obsolete in Europe and the United States ; but in
India the seeds are largely employed by the natives, both as food
and medicine ; whilst the fresh plant is consumed as a vegetable.
In Alexandria also the seedlings are eaten as a great delicacy.

Formerly the seeds were employed in the preparation of emol-
lient cataplasms, fomentations, and enemata ; but were never given
internally. The powdered seeds are still used in this country and
elsewhere in veterinary practice; as an ingredient of curry
powder; and for flavouring, &c., the patent so-called con-
centrated Cattle Foods. They are also said to be employed
to render damaged hay palatable.

Woodville’s Med. Bot. (1793), vol. iii, p. 438; Miller’s Gard.
Dict., vol. ii, part 2; Gerarde’s Herball,, by Jobnson (1636),
p.1196; Lindley & Moore’s Treasury of Botany (1866), part 2,

p- 1170; Pharmacographia, p. 150; Jackson, in Gardeners’
Chronicle, July 29, 1876.

DESCRIPTION OF PLATE.

Drawn from a specimen in Kew Gardens, flowering in July. 1. Upper part
of the plant. 2, 3. Standard. 4. Wing. 5. Keel of corolla. 6. Section of
calyx and ovary. 7. Staminal sheath spread open. 8. Ripe pod. 9, 10, Seed.
11. Vertical, and—12. Transverse section of the same. 13. Embryo. (2-7,
11, 12 enlarged.)












_ 72
N. Ord. LEcuMINOBE.
Tribe Galegee.
Genus Indigofera,* Linn. B. & H., Gen, i, p. 494; Baill,,
.Hist. PL, ii, p. 277. A large genus of over 250 species,

natives chiefly of tropical countries in both Worlds, and
especially abundant in Africa.

72, Indigofera tinctoria, Linn., Sp. Plant., ed. 1, p. 751 (1753).

Indigo. Nil, Necl (Bengal).

Syn.—1. indica, Lam.
Figures.— Berg & Sch., t. 30d; Rheede, Hort. Malab.,, i, t. 54; Wight,
Ic. Plant. Ind. Or., t. 365.

Deseription.—A small shrub, 4—6 feet high, with slender,
spreading, rather angular branches, rough with short adpressed
white hairs. Leaves alternate, 8 or 4 inches long, shortly
stalked, unequally pinnate, with small, setaceous stipules, rachis
stiff, tapering, hairy ; leaflets in 4 to 6 opposite pairs and an odd
one, very shortly stalked, each with a minute stipella at the base,
oval- or obovate-oblong, entire, }—% inch long, glabrous and blueish
green above, silky with white adpressed hairs and paler beneath.
Flowers small, shortly stalked, rather closely arranged in erect,
tapering spicate stalked racemes from the axils of the leaves and
shorter than them, rachis silky, bracts subulate. Calyx sub-
bilabiate, when in full flower almost flat, silky externally, cut
into 5 nearly equal triangular teeth, the two upper erect. Petals
papilionaceous, the standard oval, obtuse, erect, greenish, wings
oblong-spathulate, pink, keel petals about as long as the wings,
united except the long claws, with a backward spur on the sides,
pinkish with green veins. Stamens 10, the upper one distinct,
the others united into a sheath. Ovary sessile, linear, downy,
stigma capitate. Pod linear, 1-—14 inch long, cylindrical, slightly
falcate, apiculate, drooping, somewhat constricted between the

® Indigofera, given to the present species by Linnsus, from affording
Indigo. This is a medieeval word corrupted frou: the Latin Indicum, which
referred to the country of its origin.
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seeds, smooth or slightly pubescent, dark brown, 2-valved, with
several (8—12) seeds separated by partitions. Seed somewhat
quadrangular with truncate ends, smooth, dark brown, embryo
with flat cotyledons and an accumbent radicle, in the axis of rather
scanty endosperm which lies especially over its sides.

Habitat.—The native country of this species is not known with
certainty ; but it is considered to be indigenous in Senegal and
other parts of West Tropical Africa. It is common, apparently
wild, in all parts of India, but never far from where cultivated ;
there seems to be no good reason, however, for denying it to be a
native in Asia. Its cultivation is carried on in India on a scale of
great magnitude, and can be effected up to the elevation of 2000
feet in the Punjaub; though naturally a shrub, it is grown
as an annual or biennial. Indigo is also grown extensively in
Tropical Africa, Tropical America, &c. Examples may be
seen in our botanic gardens at Kew, Chelsea, and the Regent’s
Park.

Some other species of this large genus are also cultivated for
Indigo. I. argentea, Linn. (I. ceerulea, Roxb.), certainly a native of
India and figured in Wight’s Icones, t. 366, is grown in North
Africa and Arabia; and I. Anil, Linn., which is thought to be of
West Indian origin (Jamaica), is cultivated in some parts of India
and Tropical Africa.

Indigo is yielded by plants of other families; Isatis tinctoria,
Linn., the Woad, a native of Europe and perhaps of England where
it is rare, is a Cruciferous plant; and Polygonum tinctorium, Linn.,
of China, belongs to the Polygonacese.

Roxb., Fl. Ind,, iii, p. 879; FlL. Brit. India, ii, p. 99; Brandis,
Forest Flora, p. 135; Fl. Trop. Africa, ii, p. 99; Lindl,
Fl. Med., p. 242,

Official Part and Name.—IND10o; a blue pigment prepared
from various species of Indigofera (B. P. Appendiz). Inpigo
(I. P). It is not official in the Pharmacopeeia of the United
States.

Preparation.—For preparing indigo the plants are cut down in
June and July, just before the processof flowering, placed in troughs,
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and after being pressed closely together they are covered with
water. Fermentation then takes place and is allowed to continue
from twelve to fifteen hours, when the body of the liquid acquires
a sherry colour, and the surface becomes covered with a blue film.
It is then decanted, and the colouring principle dissolved by the
water, absorbing oxygen from the air, becomes insoluble, and is
gradually precipitated as a deep blue granular powder. This
precipitation is facilitated by brisk agitation of the liguid, or by
the addition of lime-water, or an alkaline solution. The super-
natant liquor is then drawn off, and the sedimentary matter after
being heated is thrown upon a calico filter, where it is washed,
and the indigo afterwards removed from the filter, pressed and
cut usually into cubical cakes, and lastly dried, and sent into the
markets. The indigo thus obtained does not exist readily formed
in the plant, but is generated in the process adopted for its -
preparation by a kind of fermentation from a principle, which, has
been called by Schunck, its discoverer, indican.

Commerce.—Indigo is chiefly imported from the East Indies ;
but also from Guatemala and the northern parts of South
America.

General Oharacters and Oomposition.—Indigo, which is also
called indigo-blue and indigotin, is usually found in cubic cakes of
a deep blue colour, which when rubbed by a smooth hard body,
as the nail, assumes a coppery or bronze hue. Commercial
indigo only contains from 50 to 60 per cent. of pure indigotin,
the remainder consisting of indigo-red, indigo-brown, indigo-
gluten, and a number of brown resinous products, &c., which are
either formed directly from the indican itself, or from the decom-
position of the indigo-blue. Deoxidating agents destroy the blue
colour of indigo by abstracting oxygen, by which it is converted
into white tndigo or indigogen ; this is soluble in water, while
indigotin is mnot, and the solution by exposure to the air again
attracts oxygen, and the indigogen is again reconverted into
indigo-blue. Advantage is taken of this property to purify
commercial indigo, by resorting to the process of the vat, which
consists in converting the indigo-blue into indigo-white, by the
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action of deoxidating agents as protosulphate of iron, and subse-
quently reoxidising it.

Indigo is odourless and tasteless when pure. It is insoluble
in water, cold alcohol, ether, dilate acids and alkalies, and
in cold fixed and volatile oils. Hot alcohol and fixed oils, how-
ever, dissolve it in small quantities, but again deposit it on
cooling ; the best solvents are, however, aniline and nitro-benzol.
Chlorine and the hypochlorites destroy the blue colour of indigo.
Heated with snlphuric acid it forms a deep blue liquid, which is
commonly termed sulphate of indigo; this is a solution of sul-
phindylic acid which is produced during the process.

Medical Properties and Uses.—Indigo has been introduced into
the British and Indian Pharmacopceias solely for the preparation
of a solution of Sulphate of Indigo, which is employed as a test
for free chlorine in liquor sode chlorate and hydrochloric acid,
a8 the colour of the solution is destroyed by free chlorine.

Indigo has been used as a remedial agent in epilepsy, and also
in infantile convulsions, chorea, hysteria, and amenorrhceea. It
appears to act as an irritant to the alimentary mucous membrane ;
and under its influence the urine becomes green or blueish-green.
It has now nearly, or entirely, gone out of use, for when given in
sufficient doses to produce a desirable effect it is said to cause
the most distressing nausea. It seems, however, a remedy worthy
of some further trials. Indigo is in certain cases found in the
urine in disease.

Per. Mat. Med., vol. ii, pt. 2, p. 330; Per. Mat. Med., by B. & R,
p. 835; U. 8. Disp., by W. & B, p. 1618; Watts, Dict. Chem,,
vol. iii, p. 250; Royle, Mat. Med., by Harley, p. 657 ; Schunck,
in Pharm. Journ., ser. 1, vol. xv, p. 166; Hassall, in Pharm.
Journ., vol. xiii, ser. 1, p. 219, from Proceedings of the Royal

Society, vol. vi, No. 97; Year Book of Pharmacy for 1871,
p. 322, and Year Book of Pharmacy for 1872, p. 254.

DESCRIPTION OF PLATE.

Drawn from a plant cultivated in Kew Gardens. The fruit added from an
Indian specimen in the British Museum. 1. A branch with flowers. 2. A
flower. 8. The same with the petals removed. 4. The standard. 5. A
wing-petal. 6. A keel-petal. 7. Thecarina. 8. Pistil. 9. Raceme of pods.
10. A pod. 11. A seed. 12, 13. Vertical, and—14. Transverse section of the
same. (2-8, 10-14 enlarged.)
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N. Ord. LreuMINOSX.
Tribe Galegee.
Genus Astragalus,® Lins. B. & H., Gen. i, p. 506; Baill.
Hist. PL, ii, p. 208. One of the largest genera. Over
1000 species have been described, natives especially of
warm and temperate Asia, Europe, and America. Absent
from Australia and S. Africa.

73. Astragalus gummifer,+ Labill. in Observ. sur la Physique,
&ec., xxxvi, p. 59 (1790).

Tragacanth. Guini (Kurdish).

Syn.—A. erianthus, Willd.
Figures.—Observ. sur la Phys., xxxvi, t. i, cop. in Hayne, x, t. 8, and
Nees, Suppl.

Description.—A small shrub about 2 feet in height, with a
short naked stem and very numerous, straggling, much ramified
branches, bark reddish-grey, slightly rough, and marked with the
scars of the leaves, the young twigs covered with close white
wool. Leaves very numerous, closely placed, spreading in all
directions, about 1} inch long, pinnate, the rachis very hard, stiff,
smooth, yellow, terminating in a very sharp point, and persistent
for some years as a woody spine, furnished at the base with rather
large, membranous, broad, acute, glabrous, rufous, stipules
embracing the stem and becoming lacerated at the margin;
leaflets opposite or alternate, in 4—6 pairs, nearly sessile, very
small, about # inch long, obovate-oval or oblong-acute, usually
somewhat conduplicate, entire, glabrous on both sides, greyish-
green, strongly veined, articulated with the rachis and quickly
deciduous. Flowers small, sessile, solitary or 2 or 3 together,
closely placed in the axils of the lower leaves, each with a

# Astragalus, dogrpdyalog, the classical name of seme small, shrubby,
Leguminous plant.

1+ The aunthor of the species writes gummifera, but it is now customary to
make Astragalus masculine.
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membranous, ovate, acute bract about as long as the calyx,
with a central nerve. Calyx very deeply divided almost to
the base into 5 equal, very narrow, acute segments, densely
covered with long, silky, snow-white hairs, persistent but not
inflated in fruit. Petals papilionaceous, not much exceeding the
calyx, pale yellow, persistent ; standard oblong, blunt or emargi-
nate, dilated below and rolled into a tubular sheath, wings a little
shorter than the standard, with a very long linear claw, keel-
petals mnearly as long as the wings, united throughout to form a
blunt carina. Stamens 10, the upper one free, the rest united
to form a sheath, which is adnate to the petals at. the base.
Ovary densely villous, style long, filiform, glabrous, stigma minute,
terminal. Pod very small, rounded-oblong, densely covered with
white hairs, 1-seeded. Seed small, somewhat reniform, smooth,
pale brown. .

Habitat.—The source of Tragacanth had been known for
centuries to be rome of the spiny species of Astragalus growing
in Asis Minor, but the present plant was the first satisfactorily
determined and described. This was done by the French
botanist Labillardiere in 1790, who collected it on the Lebanon
range. It grows there abundantly at a considerable elevation,
and is also met with on Mount Hermon and on the mountains of
several other parts of Asia Minor, Armenia, and Northern
Kurdistan ; having a larger range than most of its allies. But
besides A. gummaifer there are many other allied species of this
vast genus which afford Tragacanth. The principal of these
are, according to Hanbury, the following :—A. eriostylus, Boiss.
& Haussk., A. adscendens, Boiss. & Haussk., 4. brachycalyz,
Fisch., A. pycnoclados, Boiss. & Heldr., A. microcephalus, Willd.
(4. ertocaulos, DC.), A. stromatodes, Bunge, A. kurdicus, Boiss.,
A. cylleneus, Boiss. & Heldr.

All these species are natives of mountainous districts in the
East; Asia Minor, Armenia, Persia and Kurdistan, Syria, and
Greece; descriptions and localities will be found in Boissier’s
¢ Flora Orientalis,’ vol. ii, but no figures of any of them have been
published. '
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A. verus, Olivier (figured in his ¢ Voyage Emp. Oth.,’ v, t. 44,
cop. in Hayne x, t. 7, and Nees, t. 329), was found in Persia, and
stated by its discoverer to be a great source of Tragacanth. The
species has not, however, been met with by any one since.

A. creticus, Lam. (figured in Steph. and Ch., t. 161 ; Berg and
Sch., t. 81 d ; Flora Gremca, t. 736), which is a native of Greece
and Crete, is said to afford a small quantity of the gum.

The A. Tragacantha of Linnsus was unfortunately named ; it
yields no Tragacanth. This species is found in the South of
Europe, and does not occur in the East.

These all belong to the section or subgenus Tragacantha,
which contain a very large number of species, 156 Onental ones
being described in the ¢ Flora Orientalis.’

Labillardidre, loc. cit., pp. 46—53; DC., Prod., ii, p. 206 ; Bunge,
Astrag. Sp. Gerontog., p. 146; Boiss., Fl. Orient., ii, p. 318;
Lindl, F1. Med., p. 247 ; Flick. & Hanb., Pharmacogr., p. 151.

Official Part and Name.—TRAGACANTHA ; & gummy exudation
from the stems of Astragalus verus, Olivier, and possibly other
species (B. P.). A gummy exudation from the stem (I. P.).
TracacantHA; the gummy exudation from Astragalus verus,
Olivier, and from other species of Astragalus (U. 8. P.). The
researches of Professor Haussknecht, of Weimar, and others, since
the publication of the British Pharmacopceia, have now clearly
proved that commercial Tragacanth is the produce of several
species of Astragalus, the more important of which we have
noticed in our botanical description.

Formation, Production, and Oommerce.—It was first shown by
Mobhl, and subsequently by Wigand, that tragacanth is not, as
was previously supposed, simply the juice of the plants yielding
it, dried by exposure to the air ; but that its formation is owing
to & more or less complete transformation of the cells of the pith
and medullary rays of the stem into a mucilaginous mass. This
is proved, not only by microscopical examination, but also by the
fact, that the pith and medullary rays of the younger branches
present no such structure, but simply that of ordinary parenchy-
matous tissue. Tragacanth is therefore properly designated as a
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degradation-product. The tension under which this peculiar trans-
formed tissue is held in the interior of the stem is, according to
Hanbury, very remarkable in Astragalus gummifer, Labil., as he
had the opportunity of observing on Mount Lebanon in 1860.
Thus, he says, “ On cutting off a branch of the thickness of the
finger there immediately exudes from the centre a stream of
soft, solid tragacanth, pushing itself out like a worm, to the
length of  of an inch, sometimes in the course of half an hour;
while much smaller streams (or none at all) are emitted from the
medullary rays of the thick bark.” This oozing out of traga-
canth is also well seen in one of Hanbury’s specimens of A. gum-
mifer, in his Herbarium in the Museum of the Pharmaceutical
Society. The pressure which is thus exerted by the surrounding
tissues on the tragacanth as it exudes, accounts in some degree
for the peculiar forms in which it occurs in commerce. .

Tragacanth is produced in various parts of Asia Minor, Syria,
Armenia, Kurdistan, and Persia. Tragacanth exudes naturally from
the stem of the species of Astragalus yielding it, but the finest
tragacanth—the white flaky kind—is derived from incisions made
into the stem. The mode of obtaining it is thus described by
Maltass :—“In July and August the peasants clear away the
earth from the lower part of the stem of the shraub, and make
several longitudinal incisions with a knife in the bark ; the gum
exudes the whole length of the incision, and dries in flakes;
three or four days are sufficient for this purpose, and the gum is
then collected. In some places also the peasants occasionally
puncture the bark with the point of the knife. If the weather
"be hot and dry, the gum is white and clean ; but if the atmo-
sphere be damp and the heat but moderate, the gum acquires a
longer time to dry, and assumes a yellow or brown tinge.”” At the
same time that the peasants collect the flaky tragacanth, they also
pick off the gum which exudes naturally, and this chiefly consti-
tutes the commoner sorts of commercial tragacanth. In Persia
and Kurdistan, according to Professor Haussknecht, the traga-
canth which is collected is principally the spontaneously exuded

gum.
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The principal market for tragacanth is Smyrna, where it is
brought from the interior by the dealers who purchase it from
the peasants. When it arrives in Smyrna tragacanth is a very
mixed product, and, therefore, to fit it for the requirements of the
European markets, it is separated by picking and sorting into
different qualities, such as Flaky or Leaf Gum, Vermicelli, and
Common or Sorts. The kinds of tragacanth thus imported
from Smyrna are commonly known as Smyrna Tragacanth ;
but some is also shipped from Constantinople. Some tragacanth
is algo derived by way of Bagdad and the Persian Gulf, and is
the produce of Kurdistan and Persia. This is incorrectly known
in commerce as Syrian Tragacanth.

General Oharacters and Varieties.—Tragacanth is commonly
termed gum dragon. The best or flaky tragacanth, namely, that
that which is produced by incision, and which alone corresponds
to the official description in the British Pharmacopceia, is in thin,
irregularly oblong or roundish, leaf-like or flaky pieces, which are
white or yellowish in colour, 1 to 8 or more inches in length, and
from } to 1 inch in width. Flaky Tragacanth is also sometimes
found of much larger size. Thus, in the Museum of the
Pharmaceutical Society of Great Britain some pieces may be
seen which are several inches in length, as much as 2 inches
wide, 5 of an inch thick, and weighing nearly 8 ounces. The
pieces are usually somewhat curved, and marked on the surface
by a series of arched or concentric elevations, which represent
the boundaries of the successive flows of gum which have
been forced out in a soft state and subsequently hardened. The
flaky tragacanth which is incorrectly known as Syrian Traga-
canth, because, as already stated, it is the produce of Persia and
Kurdistan, is distinguished from the Smyrna or ordinary flaky
tragacanth, by being somewhat more translucent, and without its
yellow tinge.

The gum which has exuded spontaneously is generally in pieces
from the size of a pea upwards ; these are brownish or yellowish
in colour, of a dull somewhat waxy appearance, and rounded or
botryoidal in form. This constitutes the Common or Sorts of com-
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merce. Some of the exuded gum is also in pieces of variable
thickness, which are more or less contorted and vermiform. This is
distinguished as Vermicelli tragacanth. Some of this latter is,
however, doubtless produced from artificial punctures. The best
flaky and vermicelli tragacanths are of a dull white colour, trans-
lucent, somewhat flexible and horny, tough, not readily broken or
powdered, odourless, and almost tasteless. When dried, however,
at about 120° so as to drive off their contained water, they are
more readily pulverisable. The inferior kinds of tragacanth are
more or less coloured, and usually contaminated with varioys im-
purities, as bark, earthy, and other foreign bodies.
Adulterations.—The large flaky tragacanth and the other kinds
of tragacanth in which the pieces are large, are not liable, so far
as we know, to adulteration ; but the small and inferior vermicelli
tragacanth and the common or sorts are frequently mixed with
other gums. Thus, at Smyrna, according to Maltass; tragacanth
is adulterated with two other gums collected in Caramania and
Armenia, and termed respectively Caramanta and Moussul gums.
The latter is regarded by Hanbury as very inferior tragacanth,
but the origin of the former is doubtful. It is conjectured to be
the exudation of almond and plum trees, although some believe
that a portion of it, at least, is Kuteera gum, which is derived
from Sterculia urens. Caramania gum is found in nodular masses
of a dull brownish colour, which for the purpose of adulteration,
in order to render it more difficult of detection, are broken into
small angular fragments of different sizes so as to adapt it for
the adulteration of tragacanth of corresponding dimensions; it
is also whitened previous to mixing with white lead. With
ordinary care, however, caramania gum is easily detected by
its angular appearance, as no pieces of tragacanth present such
a character. The presence of lead may be proved by the usual
reagents for that substance. Caramania gum is also known in
the London market as Gum Bassora or Hog Gum Tragacanth.
Composition.—Tragacanth appears to be composed of two
distinct principles, one soluble in water, and resembling the
arabin of gum acacia; and the other swelling in water, but not
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dissolving. The former, which is sometimes termed soluble gum
or arabin of tragacanth, differs, however, in some respects, from the
arabin of gum acacia. Thus, amongst other characters, as noticed
by us under the head of ¢ Acacia Senegal,’ no precipitate is formed
in a solution of gum acacia by the neutral acetate of lead, whilst
a solution of tragacanth yields an abundant precipitate under the
same circumstances. The other constitment has been termed
tragamthin or adraganthin and bassortw. According to Girard,
tragacanth contains more than half its weight of a pectic
principle insoluble in water, and probably identical with Frémy’s
pectose. When tragacanth is immersed in water it swells, and
nltimately disintegrates and forms a thick mucilage.

Medical Properties and Uses.—Tragacanth possesses emollient
and demulcent properties. It is, however, used in medicine, not
so much for its own effects, but rather as a vehicle for more
active and heavy medicines. Thus, in the form of a mucilage it
may be employed to suspend calomel and other heavy powders in
water. The compound powder of tragacanth is also a good
vehicle for the administration of calomel, &c., to children.
Mucilage of tragacanth has likewise been recommended as an
application to burns. Tragacanth is also valuable for imparting
consistence to lozenges and pill masses.

Tragacanth is likewise employed by manufacturers for stiffening
crape, calico, &c. *

Per. Mat. Med., vol. ii, pt. 2, p. 320; Pharmacographia, p. 152;
U. 8. Disp, by W. & B, p. 873; Maltass, in Pharm. Journ.,
vol. xv, ser. i, p. 18; Mohl. Botanische Zeitung (1857), p. 33,
and Pharm. Journ., vol. xviii, ser. 1, p. 870; Wigand, in
Pringsheim’s Jahrbiicher f Wissenschaftl. Botanik., 3
(1861), 117; Journ. de Pharm., Feb., 1856, p. 117, and Feb.,
1857, p. 149; Proc. Amer. Pharm. Assoc., vol. xxiii, p. 361,
from Chem. News, April 2, 1875, p, 150, and Compt. Rend.,
Feb. 22, 1875.

DESCRIPTION OF PLATE.

Drawn from a specimen in the herbarium of the late D. Hanbury, collected
by him on Mount Lebanon in 1860. 1. A branch with flowers. 2. Bract.
8. Calyx. 4. Petals. 5. Stamens. 6. A pod. 7,8. Seed. 9. Aleaf. (2-6,
8, 9 enlarged.)
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N. Ord. LEGUMINOSX.
Tribe Galegee ?
Genus Glycyrrhiga,* Linn. B. & H., Gen,, i, p. 508; Baill,
Hist. Pl, ii, p. 282. Species 14, natives of warmer
temperate countrigs in both Old and New Worlds.

74 Glycyrrhiza glabra, Linn., Sp. Plant., ed. 1, p. 742 (1758).

Liquorice.
Syn.—Liquiritia officinalis, Moench. G. glandulifera, W. & K. G.
violacea, Boiss.

Figures.—Woodpville, t. 152; Hayne, vi, t. 42; Nees, t. 327; Steph.
& Ch., t. 134; Berg & Sch., t. 12f; Flora Greeca, t. 709; Nees, Gen.
FL Germ.

Description.—A perennial herb with a thick rootstock passing
below into long, straight, cylindrical, slightly tapering, smooth,
flexible, slightly branched roots, about 4 inch in diameter, red
or orange-brown on the surface, pale yellow within, and giving
off at the top long horizontal subterranean stolons. Stems
several from the crown, 2—4 feet or more high, erect, stiff,
solid, strongly striate, shortly pubescent, branched. Leaves
alternate, spreading, large, stalked, with very minute deciduous
stipules, imparipinnate, leaflets opposite in 4—7 pairs and a
terminal ome, shortly stalked, oblong-oval or -ovate, obtuse,
entire, smooth, except when young, dark green on both sides,
glutinous beneath ; rachis stout, not furrowed, thickened below.
Flowers very shortly stalked, arranged in a rather lax, erect
raceme, which is 1—38 inches long and long-stalked, but falling
short of the leaves ; bracts linear, acate, scarious, brown. Calyx
tubular, cut about half way down into 5 unequal teeth, the lowest
one longest, the npper two connate, pubescent and glandular,
green. Petals papilionaceous, pale lilac, the wings darker;
standard oblong-oval, blunt, erect, with a claw, wings falcate-
oblong, ascending, shorter than the standard, keel-petals quite

* Qlycyrrhiza, yAvevppifa, of Dioscorides, the classical name. ILigquiritia
and Liquorice are corruptions.
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distinct, a little shorter than the wings and slightly locked with
them. Stamens 10, 9 united into a sheath, the vexillary one
free, anther-cells confluent at the top. Ovary sessile with several
ovules, stigma capitate. Pod about 1 inch long, linear-oblong,
compressed, somewhat contracted between the seeds, thickened at
the edges, pointed, smooth, pale brown, indehiscent, containing
2—5 seeds. Seeds roundish-quadrangular, compressed, about
% inch wide, smooth, dark brown, testa thick, radicle accumbent ;
no endosperm.

Habitat.—A. native of the warmer parts of the Mediterranean
region, North Africa, Spain, Italy, Dalmatia, Greece, and Syria,
and extending also to the Danubian provinces, South Russia, and
Songaria, and to Asia Minor, Persia, and Affghanistan. It is
cultivated in Italy, France, Russia, Germany, Spain, China, &c.;
also to a small extent in this country, where, however, the plant
is said not to produce seed. Its growth in England dates from
the middle of the 16th century, and is now carried on near
Pontefract, in Yorkshire, and at Mitcham.

- There are several well-marked varieties. In that called
glandulifera the pods are covered with thick glandular spines.

G. echinata, Linn., a native of Hungary, South Russia, and
Asia Minor, is figured in Hayne, vi, t. 41, Nees, t. 328, and
Berg and Sch., 12 c, being the official German species. It has
short globular heads of flowers and a small ovoid pod with long
spines.

Willk. & Lange, Prod. Fl. Hisp.,, iii, 290 ; Ledebour, Fl. Ross.,

i, p. 565; Boiss., Fl. Orient,, ii, p. 202; Lindl, Fl. Med.,
p. 243.

Offictal Parts and Names.—1. GLycYrrHIZE RaADIX; the root or
underground stem, fresh and dried : 2. ExreacTum GLYCYRRHIZE ;
the extract of the root (B. P.). 1. The root or underground stem :
2. ExtracroM GrycYeeHIZE ; the extract of the root (I. P.). 1.
GrycYrrHIZA ; the root : 2. ExrracTUM GLYCYRRHIZE ; the extract
of the root (U. S. P.).

1. Guycyeeniz® Rapix.—Preparation and Commerce.—The
perennial downward running roots, as well as the long horizontal
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stolons which they throw off below the surface of the earth,
are equally preserved for use. After being dug up, the roots
are washed, trimmed, and sorted, and then either sold fresh
in their entire state, or cut into short lengths, and dried for sale.
In the latter case, the certical portion is sometimes first removed
by scraping.

The liquorice root used in this country is either of home
growth, or imported from Germany, Russia, and Spain. That
used in the United States is principally derived from Sicily, Italy,
and Germany.

General Characters and Varietics—The varieties commonly
distinguished in Great Britain are English ; Spanish, Tortosa, or
Alicante ; and Russian Iaquorice Root. The latter kind is said
to be derived from the variety glandulifera of Glycyrrhiza glabra ;
the first two from the variety ¢ypica of the same plant.

English Liguorice Root is found both in a fresh and dried state.

In the former condition it is in long cylindrical pieces, of a -

bright yellowish-brown colour when washed, very flexible, easily
cut, internally yellow and juicy, and consisting of a thick cortical
portion, surrounding a central woody axis. It has a peculiar,
earthy, somewhat sickly odour; and a strong, peculiar, sweet
taste. When dried, it is in pieces three or four inches long,
about the thickness of the little finger, and either with or
without its thin brown coat. In the latter case it is termed
peeled or decorticated ; and has a yellowish colour. When
unpeeled it has a feebly astringent or somewhat acrid taste
combined with the characteristic sweetness of the root, owing to
the presence of a little tannic acid, or according to some a
resinous oil, in the outer bark ; hence the peeled root is to be
preferred.

Both Spanish and Russian Liquorice roots are usually imported
in bales or bundles, or rarely, in the case of that portion of the
Spanish variety which is derived from Alicante, loose, or in bags.
The Spanish Liquorice root is in straight unpeeled pieces, several
feet in length, and varying in thickness from a quarter of an inch
to about one inch. That from Alicante is frequently untrimmed
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and dirty in appearance; but that from Tortosa is usually clean
and bright-looking.

The Russian liquorice root which is imported from Hamburg,
is either peeled or unpeeled. It is in pieces varying from 12 to
18 inches in length, and from a quarter of an inch to an inch or
more, in diameter. Combined with the usual sweetness of
liquorice root, this variety has a feebly bitter taste.

Oomposition.—The principal constituents of liquorice root are
glyeyrrhizin, a peculiar sugar, asparagin, starch, and a little
tannic acid. According to Robiquet, it also contains a small
quantity of a resinous oil, to the presence of which the slight
acrid taste of the unpeeled root has been attributed, as already
mentioned. The peculiar sweet substance termed glycyrrhizin or
glycion is a glucoside, which is resolved by boiling with dilute
hydrochloric acid into glucose, and a bitter resinous amorphous
substance, termed glycyrretin. Glycyrrhizin is an amorphous
yellow powder, with an acid reaction, and a strong bitter-sweet
taste. It is not fermentable; dissolves in hot water, and the
solution gelatinises on cooling; it does not reduce an alkaline
solution of tartrate of copper when boiled with it.

Medrcal Properties and Uses.—Liquorice root possesses demul-
cent properties; and hence is useful to allay cough, and in
catarrhal affections. It has also been found serviceable in
irritable conditions of the mucous membrane of the urinary
organs, &c.” But its principal use is as a flavouring adjunct
to nauseous medicines, &c. In the form of powder it is likewise
employed in the preparation of pills, either to give them proper
consistence, or to prevent their adhesion.

2. ExrracruM GLYCYRRHIZE.— Varietics and Commerce.—In the
British Pharmacopceia there are two extracts of Liquorice official ;
one soft but solid, the ordinary kind, which is termed Extract of
Liquorice; and another which is fluid, and hence called Liquid
Extract of Liquorice. In the Pharmacopceia of India, the solid
extract is alone official ; and in the Pharmacopceia of the United
States, the solid extract is placed in the Primary List of the
Materia Medica, and the liquid extract amongst the preparations.
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Extract of Liquorice is also very largely imported into Great
Britain and the United States, from Italy, Spain, France, Asia
Minor, and other countries; the largest quantities being derived
from Italy. These foreign extracts are known according to
the countries or districts whence obtained, as Italian Extract
of Liquorice or Italian Juice; Bpanish Liquorice or Spanish
Juice; &c. The kind most esteemed is manufactured in Calabria,
and is termed Solazzi juice.

General Oharacters.—The extract of liquorice as imported, is
very different in its characters from the official extracts; the
former being hard, dry, and only partially soluble in water ;
while the latter are either pasty and hygroscopic, or liquid and
entirely soluble in cold water. The official extracts are, as a rule,
more pure than those which are imported, and hence in the
official preparations of the British Pharmacopcia, the latter ought
not to be substituted for them.

Extract of liquorice is imported in two forms, that is, either in
cylindrical rolls or sticks, or in masses or blocks, the former is
termed stick liquorice, the latter liguorice paste. The former is the
kind used as a sweetmeat and in medicine ; the latter is principally
employed in the preparation of tobacco for chewing and smoking.
The sticks vary in size, but are commonly about one inch in
diameter, and six or seven inches in length, and when imported
are usually wrapped in bay leaves. At one end they are stamped
with the maker’s name or mark. 'When pure they are black and
dry, and break with a shining conchoidal fracture; they have a
peculiar odour, and a strong, sweet, peculiar taste. They are
only partially soluble in water, as already noticed; but this
undissolved residue does not necessarily indicate adulteration as

sometimes supposed; for the extract is purposely so prepared to .

give the needful firmness to the sticks, and to destroy their
otherwise deliquescent properties. Stick liquorice is, however,
very commonly impure, either from carelessness in its preparation,
or from the frandulent addition of other substances, such as
starch, sand, carbonaceous matter, &c. Small particles of copper
are also sometimes found in it, and may even be seen by the

-
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naked eye; these are doubtless derived from the vessel in which
the extract has been prepared.

Medical Propertics and Uses.—Its properties and uses are
similar to those of liquorice root already noticed. It is chiefly
used as a flavouring agent in pharmacy ; and also largely in the
preparation of lozenges, and for sucking as & remedy for coughs,
&c. It is also regarded as a sweetmeat by children.

The block liquorice, which is commonly known as Liquorice
Paste, is extensively used, as already noticed, in the manufacture
of tobacco.

Steph. & Church. Med. Bot., by Burnett, vol. iii, pl. exxxiv; Per.
Mat. Med., by B. & R., p. 836; Pharmacographia, pp. 156 and
159; U. 8. Disp., by W. & B., pp. 395 and 433 ; Journ. de Pharm.,
Juillet, 1861, p. 72 ; Pharm. Journ., vol. xvi, ser. i, p. 408, in
abstract from Journ. de Pharm., vol. xxx (1856), p. 428;

Amer. Journ. Pharm., Sept., 1862, p. 449, and vol. xxviii,
p- 225, -

DESCRIPTION OF PLATE.

Drawn from a specimen cultivated in Kew Gardens; the fruit added from
one from Greece in the British Museum.

. Top of a flowering plant.
A flower.
Calyx.
Petals.
. Stamens.
Pistil.
. A pod.
8, 9. Seeds.
10. Sections of the same.
11. Portion of the root and base of stem.

(2-6, 9-10 enlarged.)
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N. Ord. LEGUMINOS E.
Tribe Hedysaree.

Genus Arachis,* Linn. B. & H., Gen,, i, p. 518. Species 7,
6 Brazilian and 1 found throughout the tropics.

75. Arachis hypogea,t Linn., Sp. Plant., ed. 1, p. 741 (1758).
Ground-nut. Oil-nut. Mundubi (Brazil).

Syn.—Arachis asiatica, Lour.
Figures.—F1. Brasil., Papil,, t. 23; Ann. des Sc. Nat., ser. 3, xix, t. 15.

Description.—An annual herb. Stem about a foot or more
high, erect, thick, angular, more or less hairy, pale green, with
several thick elongated branches which are usually prostrate
for a short distance and then ascending sparsely furnished with
long spreading hairs. Leaves alternate, long-stalked, with large,
stiff, erect, linear, attenuate stipules, adnate for about § their
length to the petioles, abruptly pinnate, with two pair of opposite
leaflets ; leaflets 1—2 inches long, broadly oblong-oval or obovate,
obtuse, with a small mucro at the apex, entire, slightly thickened
at the margin which is ciliate with longish hairs, otherwise nearly
smooth. Flowers sessile, several densely crowded together in the
axils of the lower leaves, or solitary, each subtended by a stipule-
like eared bract about } inch long and very acuminate, and each
with two small opposite linear smaller bracts beneath the calyx.
Calyx with a very long, slender, filiform, delicate, pilose tube about
1} inch long (looking like a stalk to the flower), suddenly expanded
at the top and there deeply cut into two lips, the upper (formed
of the 4 upper lobes) with 8 or 4 teeth, erect, the lower narrow
acute. Petals inserted in the throat of the calyx, golden yellow,
standard broadly orbicular, notched, wings oval-oblong, keel

* Arachis, first used by Ray; altered from dpdxidva, thé name of some
leguminous plant in Theophrastus and employed for this species by Sloane
and Plumier.

t+ Hypogeea, from vxé, under, and yi, the earth, in allusion to the situation
of the pods.
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deep, beaked. Stamens 10, inserted with the petals, one often
abortive, filaments united throughout nearly their whole length
into a tube, anthers alternately large, oval-oblong, and short
rounded. Ovary minute, almost sessile at the bottom of the
calyx tube, with 2 or 8 ovules, style very long and slender,
thickened in the staminal tube, beyond which it projects slightly,
stigma very small, capitate. Pod (an inch or more below the
surface of the ground) at the extremity of a stiff decurved stalk
2 or 8 inches in length, which has grown beneath the ovary after
the fall of the flower, ovoid-oblong, 1—14 inch long, blunt,
cylindrical, somewhat narrowed between the seeds but not
articulated or provided with partitions, pericarp indehiscent, thin,
brittle, wrinkled all over with a large network of raised ribs, pale
brownish yellow. Seeds broadly oblong-ovoid, cylindrical, often
flattened at one end and irregular, testa brownish-red, veined,
cotyledons plane-convex, large; no endosperm.

Habitat.—This singular little plant is cultivated to a very large
extent throughout the tropical regions of the globe, in Africa,
Asia, and America, but it is not known in a wild state in any of
them. Under these circumstances it is not possible to determine
with certainty its native home ; it, however, appears probable that
it is of American origin, and most likely from Brazil where all the
other species are found ; it has been suggested by Bentham that
it may be a race derived from one of these by cultivation. Its
culture is carried on on an immense scale in Western Tropical
Africa, and its abundance has led some botanists to consider it
there truly native. It flowers in July and August and is grown
in several botanic gardens in this country.

_ The structure of the flowers of this plant was for & long while
misunderstood, the calyx-tube being mistaken for a flower-stalk
and the flowers described as male, it being considered that there
were other apetalous fertile flowers from which the fruits were
derived ; Poitean first made the real condition known. The
growth of the torus which supports the minute ovary is very
remarkable. This commences as soon as the flower withers off;
for some time the ovary remains very small and is quite continuous
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with the stalk, merely forming its blunt point, in the place of
the withered style it becomes covered with a hard cap. The
stalk is stiffly reflexed and forces its way downwards beneath the
soil, reaching a length of 8 or more inches ; when this is effected
the maturation of the fruit commences and is completed beneath
the ground. If from any cause the ovary does not become thus
buried, it does not increase in size or form seeds.

The number of seeds in the pod is by far most frequently two,
but three are occasionally met with.

Benth,, in Fl. Brasil., Papil., p. 86; Oliver, Fl. Trop. Africa, ii,
p. 1568; De Candolle, Géogr. Bot., p. 963; Poitean, in Ann.
Sec. Nat., ser. 3, xix, p. 268; Grisebach, Fl. Brit. W. Indies,
p. 189; Roxb,, FL Ind., iii, p. 280.

Offictal Part and Name.—OLeuM AracHIS; the oil of the
seeds, obtained by expression (I. P.). It is not official in the
British Pharmacopoeia, or the Pharmacopceia of the United States.

Production and Commerce.—This plant is now cultivated to an
enormous extent in Western Tropical Africa, and also on a large
scale in India for the sake of its seeds, which are commonly known
a8 ground nuts or earth nuts. These are principally nsed for the
expression of their oil, of which they yield from about 42 to 50
per cent. This oil is readily obtained by expression either with-
out heat, or by moderately heating the seeds before saubmitting
them to pressure; the oil procured in the first way is of the best
quality, but the yield is less. Arachis oil is exported from India ;
and is also expressed from seeds derived from the West Coast of
Africa, to a large and increasing extent at London, Marseilles,
Hamburg, Berlin, and other places. At Marseilles more especially,
the ground nut now forms a very important article of commerce.
This plant is also largely cultivated in the southern parts of the
United States.

General Characters and Composition.—This oil is known under
various names, as Arachis oil, ground-nut oil, earth-nut oil, and
also in India, as Kafchung oil. The cold-pressed oil is nearly
colourless, having only a very pale-yellow tinge, a faint agreeable
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odour, and a bland taste like that of olive oil ; but when obtained
from previously heated seeds, it has a darker yellow colour,
and a more or less disagreeable taste and odour. The best oil
has a specific gravity of about 0918 at 60°, and is soluble in ether,
chloroform, and bisulphide of carbon, but only soluble to a slight
" extent in alcohol. It becomes turbid at about 87°, and concretes
at about 25°. It is a non-drying oil like oil of olives; but it
becomes more readily rancid than the latter oil. Falidres,
however, states that  the manufacture of arachis oil has progressed
to such an extent that it is now obtainable as a white, bland, tasteless
article, which is, commercially speaking, neutral, and may be kept
almost indefinitely without becoming rancid.”

Arachis oil is composed of the glycerides of four fatty acids,
namely, of oleic acid which is its principal constituent, hypogeic
acid, palmitic acid, and arachic acid. The experiments of
Schroeder show that this oil is not difficult to saponify, as he
obtained a perfectly white and odourless soap by boiling the oil
with dilute solution of caustic soda for from two to three hours.

Properties and Uses.—Arachis 0il forms a good substitute in
pharmacy for olive oil, and was on this account made official in
the Pharmacopceia of India. It has now almost entirely super-
seded that of olive oil in our Indian Empire, both for pharma-
ceutical and other purposes. The experiments of Winter
in the United States also show, that it is well adapted for the
preparation of cerates and ointments, but that it would not serve
as a substitute for olive oil in the preparation of lead plaster.
Faliéres found it to possess great aptitude for the nitric solidifi-
cation, hence he has recommended its use in the preparation of
Unguentum Hydrargyri Nitratis. Arachis oil is said to be largely
used for mixing with olive oil. ]

Arachis oil is also much employed by perfumers in the prepara-
tion of pomades, cold cream, &c.; and it is now in extensive
demand for soap-making. It may likewise be wused for cooking,
for burning in lamps, for lubricating watches and other delicate
machinery, and for various other purposes.

Oruer Usks or 1HE SEEDS.—Ground nuts or Earth nuts are used
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in various parts of the world as food, and are occasionally roasted
and served up in the same manner as chestnuts, as an article of
dessert in this country. The roasted seeds have likewise been used
as a substitute for coffee in the United States and elsewhere.
Ground nuts are also employed in America in the preparation of a
so-called chocolate. For this purpose they are beaten up in a
mortar and the mass compressed into cakes ; and it is said to form
a most agreeable chocolate, without the admixture of a particle of
true cocoa seeds. The Americans also prepare the seeds as a dessert
sweetmeat by parching them and beating them up with sugar.

Professor Tuson has recently called attention to ground nut
cake which is now used in this country and elsewhere in the
sophistication of the more expensive feeding cakes; and he has
shown that it is exceedingly rich in flesh formers, that it also
contains a moderate amount of oil, has a sweet agreeable taste, is
very digestible, and can be purchased at a moderate price; he
therefore recommends farmers to give it a trial in the feeding of
their stock.

Pharmacopeia of India, pp. 74 and 446; Pharmacographia,
p- 163; U. S. Disp., by W. & B., p. 1605; Watts’ Dict. Chem.,
vol. i, p. 353; Winter, in Amer. Journ. Pharm., July,
1860, p. 292; Falitres, in Phaym. Journ., ser. 8, vol. iii,
p. 1031, from Bull. des Travaux de la Soc. de Pharm. de
Bordeaux; Schroeder, in Proc. Amer. Pharm. Assoc., for 1868,
from Ann. Ch. Ph.; A. Renard, in Year Book of Pharmacy,
for 1872, from Comptes Rendus, vol. Ixxiii, p. 1330 ; Pharm.
Journ., vol. i, ser. 3, p. 488, from Nature; Tuson, in Vete-
rinarian, October, 1876, and Pharm. Journ., ser. 8, vol. vii,
p. 332.

DESCRIPTION OF PLATE.

Drawn from a plant grown in the Royal Gardens, Kew; the fruit added
from a commercial specimen. 1. A branch with flowers. 2. Limb of calyx.
8. Standard. 4. Wing. 5. Keel of corolla. 6. Staminal tube opened.
7. Vertical section of the same. 8. The calyx-tube cut away to show the
ovary and lower part of style. 9. A pod. 10. Section of the same. 11. A
seed. 12. The same with one cotyledon removed. (2-8 enlarged.)
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N. Ord. LEGUMINOSE.
Tribe Viciee.
Genus Lens,* Adans. B. & H,, Gen,, i, p. 525; Baill., Hist.

P, ii, p. 238. Species 3 or more, natives of the Mediter-
ranean and Asia Minor.

76. Lens esculenta, Moench, Method., p. 131 (1794).

Lentil.

Syn.—Ervam Lens, Linn. E. himalayense, 4. Br. Cicer Lens, Willd.

Figures.—Sturm, Deutschlands Flora, bd. xvii, heft 4; Berg, Charac-
teristik, t. lxvii, fig. 513.

Description.—An annual. Stem 6—18 inches high, erect, slender,
weak, angular or striate, glabrous or hairy, with many long ascend-
ing branches from the base. Leaves numerous, alternate, spread-
ing, very shortly stalked, with lanceolate-linear, very acute,
spreading stipules at the base, pinnate, the rachis tapering, often
recurved, usually terminating in a long simple or slightly
branched filiform tendril ; leaflets sessile, alternate or sub-opposite,
about 6 on each side, narrowly lanceolate-oblong, tapering at the
base, obtuse, often mucronate at the apex, entire, finely silky or
glabrous. Flowers small, shortly stalked, arranged in little race-
mose clusters of 2—4 on long peduncles from the axils of the
leaves and nearly equalling them in length, prolonged beyond
the flowers into a sharp point. Calyx with a short tube and 5
long, linear-acuminate, nearly equal teeth, hairy on the outside,
persistent. Corolla papilionaceous, a little shorter than the calyx-
teeth, pale blue, standard quadrate-orbicular, with a short broad
claw, wings obliquely spathulate, clawed, each with a hooked
process on the upper edge which locks with the keel ; keel-petals
united (except the claws) to form a blunt carina, slightly shorter
than the wings. Stamens 10, the vexillary one free, the filaments
of the others combined into a sheath. Ovary shortly stalked,
with usually 2 ovules ; style curved upwards, minutely bearded

* Lens, the classical nawe.
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nlong the inner side, otherwise glabrous, stigma simple. Pod
about } inch long, broadly oblong or squarish, laterally com-
pressed, apiculate or shortly beaked ; 2-valved, smooth, with 1 or
2 geeds. Seeds about j inch in diameter, lenticular with the edge
sharp or blunt; testa smooth, usually brown or grey; funicle
short, expanded at the oblong hilum; cotyledons plane-convex ;
radicle curved ; no endosperm.

Habitat.—The native country of the Lentil is not known. It
is one of the mos- anciently cultivated plants, was well known to
the Egyptians and Persians, and in Europe has been grown since
the days of the Roman Empire. At the present day it is very
largely cultivated throughout the East, in many parts of Europe,
in North Africa (including Abyssinia), and in Western Asia as far
as North Western India. It is probably of Asiatic origin, and
has been considered to be indigenous to the Himalayas. Though
easily grown here, the Lentil is scarcely known in England, even
in our botanic gardens. It flowers at the end of June and
beginning of July.

The cultivated varieties differ in size and amount of hairiness,
colour of the foliage and flowers, and especially in the seeds.
These vary much in size and in the amount of compression, as
well as in colour, grey, brown, dark red, yellowish, mottled or
spotted.

We follow the authors of the ¢ Genera Plantarum’ in con-
serving the genus Lens; it differs but very slightly, however,
from the section Ervum of Viciu, with which many botanists
combine it.

Gren. & Godr., Flore France, i, p. 476; Boiss., Fl. Orient., ii,
p- 598; Roxb., FL Ind,, iii, p. 324; Alefeld, Landwithschaftl.
Flora, p. 55.

Part Used and Name.—LENTIS SEMINA ; the seeds. They are
not official in the British Pharmacopceia, the Pharmacopeia of
India, or the Pharmacopia of the United States; nor are they
used in medicine; but are only referred to by us on account of
their value for food, and from their extensive use on that account
in various parts of the world. They are commonly known under
the name of Lentils. -
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General Characters and Varietves.—The more important varie-
ties of lentils are the French or German, and the Egyptian or
Arabian ; the former are of an ash-grey colour externally, and
yellowish within, of a large size comparatively, and of a lenti-
cular form, in fact, the lens is said to have derived its name from
its resemblance in form to a lentil seed ; the latter variety of
lentil has a dark testa, is of an orange-red colour in its interior,
aud is much smaller and rounder than the French lentil. The
Arabian or Egyptian lentil is that commonly in use; this is also
sometimes known as the red lentil, the French and German being
also termed the yellow lentil ; these names are derived from their
different colours internally. Lentils have no marked odour or
taste, but resemble beans and peas in these characters.

The foods in common use for invalids, &c., and known under the
names of Ervalenta and Revalenta, and generally sold at extrava-
gantly high prices, are essentially composed of lentil meal; although
the former sometimes consists, as first shown by Schenk, many
years since, of a mixture of equal or nearly equal parts of bean-
flour and the flour of Indian corn. Both kinds of food are also
frequently mixed with other substances, as barley and wheat
flour, sugar, salt, &c. A cheap substitute for the prepared lentil
powders as sold under the above names has been given by Hassall ;
it is as follows :—Red or Arabian lentil flour, 2 pounds; barley
flour, 1 pound; salt, 8 ounces To be thoroughly mixed.

Oomposition.—Like beans, peas, and many other leguminous
seeds, lentils contain a large proportion of legumin or vegetable
casein, and are therefore one of the most nutritions of vegetable
substances. On an average, the proportion of legumin and other
nitrogenised matters in lentils is about 25 per cent. They also
contain about 85 per cemnt. of starch, and 2 per cent. of fat;
besides gum, sugar, cellulose, pectin, and mineral matters. Hence
while they contain a very large amount of nitrogenised matters,
they are deficient in starch and fat.

Properties and Uses.—Although lentils have been much vaunted
as medicinal agents in constipation and other affections, they have
no special valne in such cases. But as a.food substance lentils
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have always been regarded as of considerable value. Thus
they are frequently mentioned in the Bible; for instance, in the
25th chapter of Genesis we read that Esau sold his birthright to
his brother Jacob for a mess of red pottage made of lentils ; and
as an article of food they are extensively used at the present day
in various parts of the world, more particularly in the East. In
this country, however, their consumption is limited, and chiefly
confined to the various preparations recommended as food for
invalids. The objection to their use as food, as also to other
kinds of pulse, is their indigestibility ; their principal constituent,
legumin, being much more indigestible than other nitrogenous
substances. The decorticated lentil seeds are, however, more
digestible than those which are whole, as, like many other edible
leguminous seeds, the testa of these seeds is very indigestible.

Genesis, xxv, 29-34.

‘Watts, Dict. Chem., vol. iii, pp. 568 & 570; Lindl. & Moore,
Treasury of Botany, part 1, p. 465; Johnston, Chem. of
Common Life, vol. i, p. 105; Hassall, Adulterations De-
tected, p. 330 ; Pharm. Journ., vol. iv, ser. 1, p. 415, and vol. x,
p. 64; Schenk, in Pharm Journ., vol. x, ser. 1, p. 309, from
Buchner’s Rep., No. 15, p. 321.

DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum, collected in Egypt by Sir
Gardner Wilkinson.
1. Portion of a plant.
2. A flower.
3. Petals separated.
5. Stamens.
4. Section of calyx showing pistil.
6. Pod. .
7. The same, with one valve removed.
8, 9. Seeds.
10. The same, with one cotyledon removed.
(2-5, 7, 9, 10 enlarged.)
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N. Ord. LEGUMINOSZ.
Tribe Viciez?
Genus Abrus,* Linn. B. & H., Gen,, i, p. 527; Baill, . c.,
P- 240. 8pecies 5, dispersed through the hotter regions
of the globe.

77. Abrus precatorius,i Linn., Syst. Nature, ed. 12, p.472(1767).
Indian Liquorice. Gunja, Goontch, Gurgonje (India).

Figures.—Rheede, Hort. Malabar., viii, t. 39; Rumph., Herb. Amboin.,
v, t. 32; Tussac, Fl. Antilles, iv, t. 18.

Description.—A  small woody twiner with a long, woody,
tortuous branched root reaching ; inch or more in diameter.
Stems slender, cylindrical, branched, with a smooth or wrinkled,
brown bark. Leaves alternate, shortly stalked, spreading, 2—6
inches long, abruptly pinnate, stipules small, subulate ; leaflets on
very short pilose petioles, opposite, in about 8—15 closely placed
pairs, }—$ inch long, oblong, very blunt at both ends, but often
apiculate at the truncate apex, entire, thin, smooth on both sides,
articulated and readily falling, with two minute stipellee at the
base of each pair. Flowers small, shortly stalked, in small
clusters arranged on large tuberosities along the outer side of a
stiff curved rachis, and forming a secund racemose inflorescence
terminating a thick, horizontal branch which is naked above,
but usually with several closely placed leaves near the base.
Calyx small, cup-shaped, truncate at the mouth, with 5 very shallow
teeth, membranous, finely pilose. Corolla papilionaceous, rose-
coloured, standard ovate, erect, with a short broad claw, wings
narrow, falcate-oblong, keel-petals united except the claws, longer
than the wings. Stamens 9, the filaments united into & split
sheath, the free portions with 5 longer ones alternating with 4

® Abrus is given by Prosper Alpinus (1592) as the name of the plant in
Egypt, where the seeds were used for necklaces. Théis derives it from dBpog,
delicate.

t+ Precalorius, from the use of the seeds as beads.
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shorter, anthers uniform. Ovary shortly stalked, very small,
downy; style curved glabrous, stigma capitate. Pod about 1;
inch long, broadly oblong, shortly beaked, somewhat compressed,
2-valved, with imperfect septa between the seeds. Beeds 4—6,
globular-ovoid, about } inch long, testa hard, bright and shining,
brilliant scarlet, with a black patch at one end round the hilum,
cotyledons plane-convex, no endosperm.

Habitat.—This pretty twiner is common in every part of India,
where it is doubtless indigenous. It flowers at the close of the
rains. It is also found in South China, the Pacific Islands,
tropical Africa, the West Indies, and indeed almost all tropical
countries, in most places probably introduced. Plants may also be
seen in our botanic gardens, having been grown from seed so far
back as the 17th century.

The absence of the upper stamen is remarkable in this genus.

The beautifully coloured and polished seeds are very familiar
objects; they, however, vary in colour, being sometimes found
black with the eye white, at other times white with a black spot ;
in the former case the flowers are darker pink and in the latter

white.
Roxb., FL Ind,, iii, p. 258; Fl. Brit. India, ii, p. 175; F1. Trop.
Africa, DO. Prod,, ii, p. 381; Lindl., Fl. Med., p. 252; Grise-
bach, F1. Brit. W. Indies, p. 190.

Offictal Part and Name.—ABer Rapix ; the root (I. P.). Itis
not official in the British Pharmacopeia, or the Pharmacopceia of
the United States.

Qeneral Characters and Composition.—Indian Liquorice occurs in
pieces of varying length, which are generally more or less twisted
and branched ; its diameter ranges from half an inch to an inch. It
is covered by a very thin, pale-brown or somewhat reddish bark ;
this surrounds a yellowish woody portion, the fracture of which
is short and somewhat fibrous. It is described in the Pharma-
copeeia of Indis as inodorous, and with a sweetish and mucila-
ginous taste, much resembling the ordinary liquorice root; but
the authors of Pharmacographia describe it to have ‘a peculiar
disagreeable odour, and a bitterish acrid flavour leaving a faintly
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sweet after-taste.”” Moodeen Sheriff also says that both in a
fresh and dried state it does not possess any sweetness at all
until it attains a certain size, and that even then its sweet taste
is not always well marked. He also thinks that as it is often
mixed in the Indian bazaars with ordinary liquorice, the latter
may have sometimes been mistaken for it.

No complete analysis of this root has been made; but it
appears to contain sugar, and the same sweet matter named
glyeyrrhizin, which is contained in the true liquorice root. The
leaves of this plant, as first noticed by Berzelius, also contain a
sweet principle analogous to that of liquorice.

Medical Properties and Uses—In the Pharmacopceia of India
it is stated to possess similar demulcent and emollient properties
to those of the true liquorice, and to form an excellent substitute
for it; but in the opinion of the authors of Pharmacographia it
is a very bad substitute for liquorice.

Oraee Uszs or THE Prant.—The seeds, which are of a brilliant
scarlet colour, with a black mark on one side where they were
attached to the pericarp, are much employed as beads, and for
making necklaces, rosaries, &c., hence their common name of prayer
beads. They are also employed in India as a standard of weight
which is much used by Hindoo jewellers and druggists under
the name of Retti or Rati. This weight is estimated as equal to

% grains; and it is said that the weight of the celebrated
Koh-i-noor diamond was thus ascertained by means of these seeds.
Pharmacographia, p. 164; Shaughnessy, Beng. Disp., p. 297;

Drury, Useful Plants of India, p. 3; Waring, in Madras

Quart. Med. Journ., 1860, vol. i, p. 61; Fleming’s Asiatic Re-

searches, vol. xi; Moodeen Sheriff, Supplement to the Phar-
macopeia of India, Madras, 1869, p. 17.

DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum, collected by Mr, Lamont
at Hongkong. 1. A flowering shoot. 2. A flower. 8. The petals separated.
4. The keel. 5. The stamens. 6. The pistil. 7. A cluster of ripe pods.
8. Seeds. 9. Section of the same. (2-6, 8, 9 enlarged.)
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N. Ord. LEGUMINOSX.
Tribe Phaseolee.

Genus Mucunsa,* Adans. B. & H,, Gen,, i, p. 533. Baill,,
Hist. PL, ii, p. 248. Species about 22, natives of tropical
countries in both hemispheres.

78. Mucuna pruriens,+ DC. Prod., i, p. 405 (1825).

Cowhage.

Syn.—Dolichos pruriens, LIinn. Stizolobium pruriens, Pers. Mucuna
prurita, Hook. Carpopogon pruriens, Roxb,

Figures.—Woodville, t. 153; Steph. & Ch., t. 179; Jacquin, Ic. Americ.,
t. 122; Wight, Ic., t. 280; Bot. Register, 1858, t. 18; Bot. Miscell.,,
ii, Supp,, t. 18; Fl. Brasil fasc. 24, t. 46, £. 2.

Description.—A. large half-woody twiner, with long slender
cylindrical branches, at first covered with short reflexed hairs,
afterwards nearly smooth. Leaves alternate, pinnately trifoliolate,
on hairy petioles 6—12 incheslong, stipules small, lanceolate; leaflets
on short, thick, hairy stalks, with setaceous stipellee at their base,
6—8 inches long, the terminal one the smallest, rhomboid-ovate,
the lateral ones broadly ovate, very unequal at the base, the lower
side being much expanded, all acute or acuminate, entire, mem-
branous, green on both surfaces, nearly smooth above, covered
below with adpressed white hairs, especially abundant on the
prominent veins. Flowers large, shortly stalked, in clusters of
two or three together, in a pendulous, long-stalked, axillary raceme
a foot or more in length, rachis and pedicels pilose, bracts } an inch
long, lanceolate, densely hairy, falling before the flowering period.
Calyx cup-shaped, silky externally, deeply cleft in a somewhat
two-lipped manner, the two upper segments being perfectly united
to form a single triangular one, and the lower three lanceolate,
subulate, the middle one the longest.  Corolla papilionaceous,

® Mucuna “is the Brazilian name of a species mentioned in 1648 by
Marcgraf.”
+ Pruriens, itching, from the effects of the hairs on the skin.
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standard broadly oval, acute, about  inch long, with a short claw,
pale purplish, wings nearly 1} inch long, narrow, oblong, blunt,
slightly falcate, dull dark purple tinged with pale yellowish-green.
Keel-petals narrow, a little longer than the wings, nearly straight,
except at the end, where they become hard and cartilaginous, and
curve upwards, forming a prominent, stiff, greenish beak. Stamens
10, 9 combined by their filaments, the upper one distinct, fore
part of the filaments somewhat dilated, anthers small, soon falling,
oblong. Ovary surrounded at the base by a small crenulate disk,
shortly stalked, hairy, tapering into the long slender style, stigma
small, terminal. Legume nearly sessile, about 8 inches long by
more than § inch broad, falcately curved at each end, somewhat
compressed, slightly contracted between the seeds, dark brown,
very densely covered with a thick felt of stiff, short, sharp, pale
reddish hairs, which point backwards and are readily detached ;
when young the pods have a strongly marked rib down each valve,
which is concealed by the hairs. Seeds 4 or 5, separated by
cellular partitions, about } of an inch long, ovoid, somewhat com-
pressed, smooth, brownish, mottled with black, hilum large,
oblong.

Habitat.—This is & common twiner over bushes and hedges in
peninsular India, where it is extensively distributed, and is pro-
bably native. The plant occurs in a cultivated or semiwild state
throughout the tropical regions of both hemispheres.

The meaningless word  cowitch” is a corruption of the

Hindustani name for the plant, variously spelt cowhage, couhage,
kiwach.

Roxburgh, Fl. Indica, iii, p. 283; Hook., Bot. Miscell,, ii, p. 348;
Fl. Brasil,, fasc. 24, p. 169, Fl. Trop. Africa, ii, p. 187; DC,,
Prod,, ii, p. 404; Lindl, Fl. Med., p. 253-4.

Official Part and Names.—MucuNa, Cowhage ; the hairs of the
pod (I.P.). Mucuna ; the hairs of the pods (U. S. P. Secondary).
It is not official in the British Pharmacopceia, but it was formerly
official in the London, Edinburgh, and Dublin Pharmacopceias.

General Characters and Composition.—The pods or legumes are
imported from the West Indies with the hairs attached. The
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legumes, which are somewhat compressed, vary in length from
about 2 to 5 inches, averaging about 4 inches, and are commonly
about } an inch in breadth ; they are slightly curved at each end,
and contain from four to six seeds. They have a dark rich-brown
colour, and are densely covered with stiff brownish-red hairs, each
of which is about % of an inch in length. These hairs, which are
readily separated from the legumes, constitate the official Cowhage ;
it is also termed Cow-itch. 'When examined by a magnifying lens,
each hair is seen to consist of an acutely pointed conical cell, which
is slightly serrated towards its apex. When handled or incau-
tiously touched, the hairs penetrate the skin, and produce an
intolerable itching. As a general rule they are filled with air,
but sometimes they contain a granular matter, of which tannic
acid is one of the constitunents.

Medical Properties and Uses.—Mucuna is a mechanical anthel-
mintic; that is,'the hairs when, given medicinally, pierce the bodies
of intestinal worms, and by thus causing them to writhe, they
become detached from the walls of the intestines. That their action
is thus mechanical is proved by the fact, that neither the adminis-
tration of the tincture, decoction, or any corresponding preparation
of mucuna, is in any degree anthelmintic. Cowhage has little or
no effect upon the tape-worm, but has been more especially
employed with success for the expulsion of the large round worm
(Ascarts lumbricoides), and to some extent also, for that of the
small thread-worm (Owyuris vermicularis). The best mode of
administering cowhage is in the form of an electuary with treacle,
syrup, or honey. The legumes should be dipped in the vehicle,
and then scraped until the mass has the consistence of an elec-
tuary, or of thick honey ; and of this mixture a table-spoonful may
be given to an adult, and a teaspoonful to a child, for three or
four successive mornings. This should be followed by a brisk
purgative, which will in general bring away the worms. Mucuna
is, however, but little used at the present day, although its
efficiency is undoubted. It is, moreover, generally a safe remedy,
but severe enteritis has sometimes followed its administration.
Mucuna has also been used externally in the form of an ointment,
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and in other ways, as a local stimnlant in paralysis, and other
affections. ‘
A decoction of the root or of the legumes is said to be diuretic,
and was formerly employed in dropsy ; and according to Ainslie,
an infusion of the root is used by the natives in some parts
of India as a remedy in cholera. The séeds are also employed
medicinally in India.
The legumes when young and tender are also cooked and eaten
in India,
Per. Mat. Med., vol. ii, pt. 2, p. 322; Pharmacographia, p. 165;
U. 8. Disp., by W. & B., p. 567; Browne’s Jamaioca, p. 291;

Chamberlaine’s Prac. Treat. on Stizolobium or Cowhage, 9th
edit., pp. 57 and 65.

DESCRIPTION OF PLATE.

Drawn from Indian specimene in the herbarium of the British Museum.

. A leaf and raceme of flowers.

. Calyx and andreecium.

Pistil.

A pod. ' ‘
. Section of part of pod showing the seed.
Seed.

. Section of the same.

. A single hair from the pod, enlarged.

. The point of the same, more magnified.
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N. Ord. LXaUMINOBE.
Tribe Phaseoles.

Genus Butea, Roeb.* B. & H., Gen,, i, p. 533; Baill,, Hist.
PL, ii, p. 249. There are 3 species, natives of tropical
Asia.

79. Butea frondossa, “ Koonig,”’ Roxb., in Asiatic Researches iii,
p. 469 (1792).

Palas. Plas. Dhak.

Syn.—Erythrina monosperma, Lam.

Figures.— Roxburgh, Plants of Coromandel, t. 21, copied in Hayne, x,
t. 6, and Nees, Supp., t. 10; Beddome, Fl. Sylvatica, t. 176; Rheede,
Hort. Malabar., vi, tt. 16, 17.

Description.—A moderate sized tree, with a generally crooked
trunk and very irregular branches and rough, thick, ash-coloured
bark, the young shoots strongly pubescent. Leaves alternate,
spreading, large, pinnately trifoliolate, long-stalked ; petiole
slender, cylindrical, thickened at the base, downy when young,
stipules small, deciduous, linear-lanceolate, leaflets 8, an opposite
pair and a terminal one, unequal, the terminal one usually
considerably the largest, on short cylindrical pubescent petiolules
with minute stipellee at the base, 3—8 inches long, orbicular-obo-
vate, very obtuse, entire, stiff, when mature glabrous above, much
reticulately-veined and closely tomentose beneath, when young
white and silky on both sarfaces. Flowers very large and
numerous, on twisted or pendulous stalks about } inch long,
arranged in threes on the sides of long rigid peduncles a foot
long which come off from tuberosities on the wood, and forming
very large racemose panicles, bracts small lanceolate at the base
of the pedicels and two very small ones immediately beneath the
flowers ; rachis and pedicels very densely clothed with short

* Bulea, in honour of John Stuart, 4th Earl and 1st Marquis of Bute, a
great patron of botany, and the author of a magnificent but useless work on
British plants, in 9 folio volumes, of which only 12 copies were printed. He
died in 1814.




79 BUTEA FRONDOSA

purplish-green tomentum. Calyx shallowly campanulate thick,
covered with a similar close tomentum, gibbous above, obscurely
2.-lipped, the upper lip faintly emarginate, the lower cut into 3
broad, shallow, equal teeth. Petals papilionaceous, all nearly
equal, about 14—2 inches long, bright red shaded with orange,
veined, covered externally with a fine adpressed shining silvery
pubescence so that the buds are quite white; standard ovate-
attenuate, reflexed, the margin involute, wings falcate, acute,
widely spreading, keel-petals united throughout except the in-
curved claws to form a deep boat-shaped acute carina. Stamens
10, the upper one free with the filament hairy, the remainder
united into a sheath, all included in the keel, anthers reniform.
Ovary shortly stalked, linear, very demsely hairy, containing 2
ovules; style very long, much incurved, projecting beyond the
anthers, smooth, deciduous; stigma simple. Pods 4—6 inches
long, pendulous, shortly stalked, oblong, blunt, very much laterally
compressed, flat, thickened at the sutures, leathery, thinly downy
especially towards the end and on the margins, the lower §
indehiscent and without seeds, the terminsl } containing a single
seed and splitting along the edge. Seed flat, very much com-
pressed, about 1} inch long, very broadly oval, smooth, reddish-
brown, with a small hilum.

Habitat.—A common tree throughout India, and very con-
spicuous in March and April, when its abundant showy flowers,
which precede the new foliage, form a magnificent sight. The
abundance of Palas trees gave the name of Plassey to the site
of Clive’s decisive battle. It is also met with in Java, Burmah,
and Ceylon. It ascends to 8000 or 4000 feet in the N. W.
Himalaya, and grows in the open country, not in forests. It is
often cat down so as to form a shrub.

Roxburgh ascribes the name Butea frondosa to Koenig, but we
have not been able to find that the latter had ever published it.

Roxburgh, Plants of Coromandel, i, p. 21; F1. Brit. Indis, ii,

p. 194; Brandis, Forest Flora, p. 142; Lindl.,, Fl. Medica,
p- 254.
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Offictal Part and Names.—Burex Gummi, Kino BENGALENsIS ;
the inspissated juice obtained from the stem by incision (I. P.).
It is not official in the British Pharmacopceia, or the Pharmacopeia
of the United States. But it was recogmised as an official kino in
the Duablin Pharmacopcia of 1807. Its botanical source is mnot
exclusively Bulea frondosa, Roxb., but it is also derived from the
allied species B. superba, Roxb., and B. parviflora, Roxb. It is
known commonly under the names of Butea Qum, Butea Kino,
Bengal Kino, Palas or Pulas Kino, and Gum of the Palas or Dhak
tree. .

Oollection.—It is either obtained by incision; or according to
Roxburgh, Bengal kino issues from natural fissures and wounds
made in the bark of the tree during the hot season, as & most
beautiful red juice, which soon hardens into a ruby coloured,
brittle, astringent gum.

General Characters and G’ompositimt.—Bengal kino occurs in
the form of irregular, angular, flattish fragments, which are rarely
half an inch in breadth ; or in stalactitic pieces ; or in small, some-
what oval drops or tears, which are commonly about the size of a
grain of barley. Externally the fragments and drops are smooth
and shining, except that the flattish pieces show, commonly on
.one side, an impression of the veins of the leaves on which they
have been dried. This kino is more or less mixed with adherent
pieces of greyish bark. In mass, the separate portions of Bengal
kino have a blackish, somewhat opaque, appearance, but when
small thin pieces or tears are examined by transmitted light,
they are perfectly transparent, and of a beautiful ruby-red colour.
This kino is very brittle, and its powder has a reddish colour,
which is somewhat brighter in tint than that of our official kino
from Pterocarpus Marsupium. It has no odour; buta pure astrin-
gent taste. It does not stick to the teeth when chewed like
ordinary kino, but it tinges the saliva red. It is soluble, although
not freely so, in water and alcohol ; but different specimens vary
a good deal in regard to their degrees of solubility.

Bengal kino has been examined by E. Solly, who found
it to consist essentially of fannic acid, extractive, gum, and
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a little gallic acid. The authors of Pharmacographia infer from
their experiments that the tannic acid found in Bengal kino
is the kind called kino-tannic. They also removed from this kino
by ether, a small quantity-of pyrocatechin, which substance is also
obtainable from it by dry distillation. It is probably very closely
allied to our official kino in its chemical composition.

Medical Properties and Uses.—Its properties are the same as
our official kino, for which it forms an efficient substitute; it
is used in India in similar cases. It is also applicable as a
tanning and dyeing agent; but it is objected to by the English
tanner on account of the colour it communicates to leather.

Oreer Propucrs or THE BurEa rRONDOSA.—The seeds have a
considerable reputation amongst the Mahomedan doctors in India,
a8 a vermifuge. For this purpose Dr. Oswald recommends that
they should be first soaked in water ; and then after the careful
removal of the integuments, the kernels are to be dried and
powdered. Of this powder, the dose is twenty grains three times
a day for three successive days, to be followed on the fourth day
by a dose of castor oil. Their wuse, however, is sometimes
attended with ill eflects; hence further observations on their
action are desirable. From these seeds, the oil known in India,
as moodooga oil, is also obtained; it is regarded as an anthel-
mintic.

The dried flowers of this species and those of Buiea superba,
are called #isso, teesoo, keesoo, or kesaree flowers, in India, where
they are used in the production of beautiful yellow and orange-red
dyes ; but the tints are not permanent.

A coarse fibrous material is also obtained from the inner bark,
which is termed Pulas cordage ; it is principally used instead of
oakum, for canlking the seams of boats.

The substance known as stick-lac, which is employed in the
manufacture of sealing wax, and in dyeing, &c., is also derived
from this tree. It is produced on the young twigs by the punc-
tures of a species of Coccus.
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Christison, Disp,, p. 577; Per. Mat. Med., vol. ii, pt. 2, p. 329;
U. S. Disp.,, by W. & B, p. 512; Pharmacopeia of India,
Pp- 73 & 79; Pharmacographia, p. 173; Treasury of Botany,
vol. i, p. 188 ; O’Shaugnessy, Bengal Disp., p. 296; Roxburgh,
F1. Indica, vol. iii, p. 245; Royle, in Pharm. Journ,, vol. v,
ser. 1, pp. 495 & 500.

DESCRIPTION OF PLATE.

Drawn from specimens in the British Museum collected in India by
Kenig, and in Ceylon by Thwaites.
. Part of a raceme of flowers.
The keel of the flower.
Calyx and stamens.
Pistil.
. Cluster of pods.
A seed.
. A leaf.
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N. Ord. LEGUMINOS=.
Tribe Phaseolee.

Genus Physostigma,* Balfowr. B.& H., Gen., i, p. 538; Baill,,
L c, p. 233. One species only known.

80. Physostigma venenosum, Balf. in Trans. Roy. Soc. Edinb.,
xxii, p. 810 (1861).

Calabar Bean.

Figures—Trans. Royal S8oc. Bdinb., xxii, tt. 16, 17; Baill,, 1. o., fige
153-155.

Deseription.—A. large perennial climber; the stem, which is
woody and 2 inches in diameter below, reaching sometimes
50 feet in length, cylindrical, emooth, slender. Leaves alternate,
large, pinnately trifoliolate ; petiole stiff, thickened at the base,
with small triangular stipules; leaflets stalked, with short thickened
petiolules and small stipelle, 3—6 inches long, ovate-attenuate,
the terminal one broader, the lateral ones unequal at the hase,
veiny, smooth. Flowers rather large, in long, lax, pendulous
zigzag racemes, with a thick rachis set with large solid tubercles
or knots, from each of which spring two or three articulated,
short, slender, smooth pedicels. Calyx cup-shaped gibbous above,
smooth, somewhat fleshy, 5-lobed, the two upper lobes obsolete,
truncate. Corolla papilionaceous ; standard ovate-orbicular when
expanded, but folded together and curved back into almost a ring,
auriculate at the base, beautifully and finely veined; wings free,
almost hidden by the standard, obovate-triangular, curved up-
wards, eared near the base, with a longish claw ; keel half con-
cealed, greatly prolonged and stiffly twisted into a somewhat spiral
beak, Stamens 10, the upper one free, the other 9 combined for
about half their length into & sheath round the pistil; anthers
small, similar. Ovary stalked, the stalk surrounded by a promi-
nent 10-lobed disk, style about 1] inch long filiform, curved with

* From ¢éoa, a bladder, and stigma; on the supposition that the stigmatic
appendage was hollow and inflated.
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the keel and becoming thickened and stiff in its twisted besak,
where it forms a ring densely bearded on the inmer side of its
distal half with crisp hairs, and provided at the extremity witha
triangular, solid, fleshy, reflexed, beaked appendage. Pod shortly
stalked, 4 to 7 inches long, compressed, pointed at the end,
2-valved, valves rather thin, horny, pale brown, with a network of
transverse veins, thickly lined within with a white loose woolly
tissue. Seeds 2 or 8 in the pod, oblong tending to reniform in
outline, 1; inch long by § inch wide, flattened on the back, rounded
on the front, sides, and ends, hilam very long, linear, extending
from the micropyle at one end entirely along the rounded side of
the seed to the opposite extremity, with araised border, and marked
down the centre by a thread-like line (raphe) ; testa nearly smooth,
dark chocolate-brown, paler on the borders of the hilum which is
black, lined with a yellowish skin; cotyledons when dry semilunar on
section, leaving a hollow space between them, with a shallow
groove running down the side next the hilum; radiele short,
terete.

Habitat.—A native of an apparently restricted portion of west
tropical Africa, near the mouth of the Niger and Old Calabar, in
the Gulf of Guinea; it seems to be somewhat rare even there,
and is said to be destroyed everywhere by order of the government
except where it is preserved for the use of justice, as an ordeal.
The plant has been introduced, however, into Brazil and India.
The seeds readily germinate ; but in this country we believe that
the plants have not as yet produced flowers. In appearance and
structure Physostigma is very close to Phaseolus, in which genus is
included the Scarlet Runner and Haricot Bean; indeed the
remarkably large hilum of the seed and the stigmatic appendage
are the only distinguishing characters. The late D. Hanbury
first pointed out that this appendage is mot hollow, but solid.
We are indebted to Prof. Balfour for the loan of the original
specimens from which he described the plant, as well as for a
carefully coloured plate, of which the artist has availed himself.

Balfour, 1. o, p. 310; D. Hanbury, in Journ. Botany, 1863,
p. 239; Flora Trop. Africa, ii, p. 191.
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Official Part and Names.—PHYSosTIGMATIS FABA; the seed
(B. P.). The seeds (Physostigmatis Semina) (I. P.). Pryso-
sTioMa ; the seed (U. S. P.).

General Characters and Composition.—These seeds, which are
commonly known as Calabar Beans, are imported from Western
Africa. They are about the size of a very large horse bean,
averaging from 1 to 1} inch long, § of an inch broad, and 65
grains in weight. In shape they are somewhat remiform, being
straight or slightly concave on one side, and convex on the other.
The convex side is marked by a long, broad, black furrow (hilum),
with raised edges, which terminates in a small depression or
aperture (micropyle) near one end. The furrow is also traversed
from end to end by a central raised line, which corresponds to
the raphe. The seeds are covered by a hard, brittle, somewhat
- rough, shining integument or testa, which is commonly of a deep
chocolate-brown colour, except on the raised edges of the furrow,
where the tint is lighter. In some cases, however, the colour of
the seeds is brownish-red or ash-grey. The nucleus or kernel
principally consists of two hard, white, brittle, cotyledons, closely
adherent to the testa, and separated from each other by a largish
cavity. The seeds have no marked taste, simply that of an
ordinary bean, and no odour. They yield their virtues entirely
to alcohol, and imperfectly to water. The characters of Calabar
beans are so marked, that they may be readily distinguished from
all other seeds which may be mixed with them. We have
frequently so noticed the seeds of a species of Mucuna; and
others, have also detected those of the Oil Palm (Elezis guine-
ensis).

Calabar beans contain about 48 per cent. of starch, 28 per
cent. of albuminous matter, a little fatty oil, mucilage, sugar,
and other unimportant ingredients, and a peculiar alkaloid on
which their activity depends. This was discovered in 1863 by
Jobst and Hesse, and named physostigmin; it is principally
contained in the kernel, but as shown by Fraser, the shells are
not devoid of active principle. The physostigmia or physo-
stigmin as thus found by Jobst and Hesse is an amorphous
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mass, of a brown colour, readily soluble in alcohol, ether, and
acids, but less so in water. Its watery solution has an alkaline
reaction ; and on exposure to the air soon becomes red or some-
times blue, from a partial decomposition of the alkaloid. As
subsequently obtained by Hesse, it was perfectly colourless and
tasteless, and on exposure to a temperature of 212° it reddened,
owing to decomposition commencing. In 1865, Vée and Leven,
by operating in essentially the same manner as Hesse, obtained an
alkaloid in the form of colourless, rhomboidal, tabular crystals,
having a bitter taste, but agreeing in most other respects with
the physostigmia, as just described. These chemists called this
substance eserin. Tison and other chemists regard eserin or eseria
a8 pure physostigmia ; but Flickiger and Hanbury remark that
“ at present we feel hardly warranted in admitting the identity
of the two substances.” The activity of eseria or physostigmia ?
is indicated by the fact that if a single drop of a solution con-
taining only 1 part in 1000, be placed within the eyelids, it causes
great and lasting contraction of the pupil. A peculiarity of the
alkaloid, according to Vée is, that if to its solution in water a little
potash, lime, or soda be added, a red coloration is produced,
which rapidly becomes more intense. The colour is not, however,
permanent, but gradusally passes into yellow, green, and blue.
The same property is also said to be possessed by the alcoholic
extract of Calabar bean.

Medical Properties and Uses.—From the experiments of Dr
Fraser and others, it has been proved that Calabar bean is a
powerful sedative of the spinal cord, producing in over-doses
paralysis of the lower extremities and death by asphyxia, or in
still larger doses, death by paralysis of the heart. When applied
locally to the eye, it rapidly induces contraction of the pupil.
The principal use of the Calabar bean is as a local application to
the eye, to cause contraction of the pupil, in certain diseases and
injuries of that organ. It has also been given internally in small
doses, and with some benefit, in tetanus, chorea, epilepsy, and
other nervous affections; also in the treatment of strychnia
poisoning, general paralysis of the insane, and other affections.
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The physiological antagonism of atropia and physostigma would
also direct attention to the use of the latter in poisoning by the
former. Atropia has also been found useful in poisoning by the
Calabar bean.

Per. Mat. Med., by B. & R., p. 842; Pharmacographia, p. 167;
U. 8. Disp.,, by W. & B, p. 669; Journ. de Pharm., 1864,
p- 277; Chem. News, 22 March, 1867, p. 149; Mayer, Amer.
Journ. Pharm., 1865, p. 173; Comptes Rendus, 1865, p. 1194;
Edin. Journ. Med. Science, vol. xx, p. 193; Pharm. J1,, vol. xiv,
p-470; Fraser,in Edin. Med. Journ., July, 1863, p. 36; Robert-
son, Edin. Med. Journ., March, 1863 p. 815; Bouchat, Bull.
Gener. de Therap., 1875.

DESCRIPTION OF PLATE.

The flowering branch from a specimem in spirit collected at Old Calabar,
in the collection of the late D. Hanbury; the fruit from a specimen in the
British Museum, collected at Old Calabar by the Rev. Z. Baillie.

1. A flowering branch.

2. Pistil, half of the calyx removed.

3. Terminal part of style and appendage.

4. Transverse section through the appendage.

5. A pod.

6, 7. Seeds.

8. Transverse section of a dry seed.

9. Base of one cotyledon, showing radicle and plumule.

(3, 4 and 9 enlarged.)
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N. Ord. LeauMINOS X.
Tribe Dalbergice.
Genus Pterocarpus,® Linn. B. & H,, Gen,, i, p. 547; Baill,, *
L c., p. 319. Species 15, inhabiting tropical Asia, Africa,
and America.

81. Pterocarpus Marsupinm,t Rozburgh, Plants of Coromandel,
i, p. 9 (1798).

Vengay (Tamil). Buja (Bengal). Bastard Teak.
Figures.—Roxburgh, L. c., t. 116; Beddome, Fl. Sylvatica, t. 21.

Description.—A large deciduous tree with an erect trunk 6—8
feet in girth and numerous spreading horizontal branches, bark
brownish-grey, coming off in flakes, the inner bark fibrous, red.
Leaves abundant, alternate, without stipules (?), unequally pinnate,
petioles round, slender, slightly thickened at the base; leaflets
5 to 7, alternate, on short thickened stalks, oval or oblong-ovate,
2—4 inches long, blunt or subacute, emarginate, entire, cori-
aceous, smooth, dark green and shining when full grown, with
numerous lateral veins connected: by raised reticulations. Flowers
rather small, in lax terminal or axillary paniculate racemes,
shortly stalked, the peduncles and pedicels more or less silky with
adpressed hairs, bracts minute deciduous, buds curved. Calyx
tubular-campanulate with 5 short nearly equal blunt teeth, very
shortly silky. Corolla papilionaceous, petals nearly equal with
long claws, wavy at the margins, pale yellow ; standard narrow,
recurved, wings free, turned down, keel-petals connected in front,
curved upwards. Stamens 10, filaments monadelphous, forming a
tube for about half their length, sometimes split into 2 bundles
of 5 stamens, anthers small. Pistil small, stipitate, hairy, style
pointed. Pod indehiscent, stalked, greatly compressed, orbicular,
1—1} inch wide, falcate the style having become lateral, hard,
leathery, finely silky, with a broad, crisped, veined, parchment-

* Name from »repéy, 8 wing, and xapxéc, fruit, from the winged legumes.
1 Marsupium, a pouch, from the shape of the fruit.
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like wing. Seed solitary, kidney-shaped, or two separated by a
strong partition, without endosperm.

Habitat.—This fine timber tree grows in the forests of
Southern and Central India, where it was formerly common, but
has become nearly extirpated in many places, and large trees are
now rare. It is also found in Ceylon. The flowers appear in
May and June. '

Roxb., FL Indica, iii, p. 234; Brandis, Forest F1. Ind., p. 152;

Royle, in Pharm. Journ., v (1846), p. 495; Lindl, FL Med.,
p. 256.

Official Part and Name.—KiNo; the inspissated juice obtained
from incisions made in the trunk (B. P.). The inspissated
juice obtained from incisions in the trunk (Kino) (I. P.). Kino;
the inspissated juice of Pterocarpus Marsupium, and of other
plants (U. S. P.).

Varieties of Kino.—The term kino is applied to the juice of
the tree now under consideration, as well as to that of other
plants, inspissated without artificial heat. Several varieties are
known to pharmacologists ; but those commonly distinguished in
Europe, the United States, and India, are as follows :—1. Malabar
or East Indian Kino, from Pterocarpus Marsupium, D. O.; 2
African or Gambia Kino, from Pterocarpus erinaceus, Poiref ; 3.
Butea, Bengal, Palas or Pulas Ktno, or Butea Gum, from Butea
frondosa, Rozb., and allied species of Butea ; 4. Botany Bay, Aus-
tralian, or Eucalyptus Kino, from numerous species of Euca-
lyptus; 5. West Indian or Jamaica Kino, from Coccoloba uvifera,
L. ; and 6. South American or Oaracas Kino, which is supposed by
some authors to be the same kind as that described by Guibourt,
under the name of Qolumbian Kino. The botanical source of the
latter variety is not known with certainty ; though believed by
Wood and Bache to be derived from the same plant as that
yielding West Indian Kino. Some of these varieties of kino have
the appearance of extracts, rather than that of juices inspissated
without artificial heat, to which the term kino is only strictly
applicable. All of them have similar medical properties, and
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analogous chemical characters, and some have a considerable
similarity of appearance. In the British Pharmacopceia Malabar
or East Indian Kino is alone official; in the Pharmacopemia of
India, this kind as well as Bengal or Butea Kino are recognised ;
while in the Pharmacopceia of the United States, East Indian
Kino, and also that of other plants are official. Our future remarks
in this article will refer simply to Malabar or East Indian Kino,
but the more important of the other varieties are described under
the plants yielding them.

Marapar or East INpian Kmvo.—Ewtraction and Commerce.—
This kind of kino derives its name from being obtained in the
forests of Malabar, where permission is granted by government
for its collection, on the payment of a small fee. In order to
obtain it, the trees are incised as follows:—A perpendicular
incision, with lateral ones leading into it, is made in the trunk,
when the juice, which has the appearance of red currant jelly,
exudes, and is collected by placing a suitable vessel at the lower
end of the incision. This juice is then dried by exposure to the
sun and air, and subsequently packed in wooden boxes for expor-
tation. The amount of kino exported from Malabar is said not
to exceed two tons annually.

General Characters and Oompomtwn.—-Malabar kino is found in
small, angular, very brittle, glistening fragments, of a reddish-
black colour. When entire the fragments are opaque ; but in thin
laminge and at the edges they are transparent, and of a ruby-red
colour. They are without odour; but with a very astringent
taste; and when chewed they stick to the teeth, and tinge the
saliva blood-red. Kino is partially dissolved by cold water,
more readily by boiling water, and almost entirely soluble in
spirit of wine of specific gravity 0:838. All these solutions have
a red colour, the intensity of which will depend upon the quantity
of kino taken up ; the solation in boiling water becomes turbid on
cooling, and deposits a red sediment. The spirituous solution has
an acid reaction on litmus paper; and when long kept it fre-
quently assumes a gelatinous condition. Kino is altogether
insoluble in ether.
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In a chemical point of view kino closely resembles Pegu
Catechn derived from Acacia Catechu, Willd., and Pale Catechu
from Uncaria Gambier, Rozb., both of which are described under
the plants yielding them. Its essential constituents are catechin
or probably pyrocateckin, kino-tannic acid, and kino-red.

Medical Properties and Use.—In its action kino is closely allied
to eatechu, but on account of its comparative insolubility it is less
astringent, and is, therefore, commonly regarded as less effective.
It may be used, however, in all cases where tannin is indicated,
that is, internally in diarrhoea and pyrosis; in the form of a gargle
in relaxed throat; as an injection in leucorrhcea, &c.; and as a
topical application to indolent and flabby ulcers.

Kino is also used in the manufacture of wines; and would be
valuable as a tanning and dyeing agent if it could be obtained at a
moderate price. :

Per. Mat. Med., vol. ii, pt. 2, p. 325; Pharmacographis, p. 171;
U. 8. Disp., by W. & B,, p. 509; Royle, Pharm. Journ., vol. v,

1st ser., p. 495; Daniell, Pharm. Journ., 1st ser., vol. xiv, p. 55;
Cleghorn, Forests and Gardens of South India, p. 13 (1861).

DEBSCRIPTION OF PLATE.

Drawn from specimens in the British Museum; the fruit collected in India
by Roxburgh, the flowering branch by Thwaites in Ceylon (no. 1495).

1. A branch with flowers.
2. A flower.

3. The petals separated.
4. The tube of stamens.
5. Fruit.

(24 enlarged.)
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N. Ord. LEcUMINOS=.
Tribe Dalbergica.
Genus Pterocarpus, Linn.

82. Pterocarpus santalinus,* Lina. f.,, Suppl. PL, p. 318
(1781).

Chandam. Chundana. Red Samders Wood. Ruby Wood.

Figures.—Woodville, t. 156 (drawn from Koenig’s specimen in Herb.
Banks); Beddome, Fl. Sylvatica, t. 22. .

Description.—A small tree about 20 to 25 feet high, the trunks
of very old and hollow ones reaching as much as 4} feet in
circumference. Leaves alternate, without stipules, on round
downy petioles, always trifoliolate ; leaflets articulated, the lower
pair alternate or sub-opposite, all on short stalks, broadly oval or
sub-orbicular, rounded at both ends and deeply emarginate,
2—6 inches long, coriaceous, slightly silky below, veins numer-
ous, not prominent. Flowers much as in P. Marsupium, but a
little smaller, and the petals less crisped, yellow ; stamens diadel-
phous in 2 bundles of 5 each. Pod very like that of the last,
but with a less crisped wing and a longer stalk, downy. Seeds
" 2 or solitary.

Habitat.—The Red Sanders Wood is a rare tree found in abund-
ance only in a few parts of the Madras Presidency, on low hills,
and nowhere else in India. It is readily distinguished from
P. Marsupium by its oonstantly trifoliolate and broader leaf-
lets. Plantations have been formed for its cultivation in 8.
India.

Roxb., Fl. Ind,, iii, p. 284; Lindl., Fl. Med., p. 257.

® Santalinus, referring to its name of red Sandal wood, which all its Indian
titles signify, though it bears no relationship to Sanéalum.
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Official Part and Names. — PrerocarRP LiaNuM; the wood
(B. P.). The wood (ILignum Santalinum rubrum) (I. P.).
SantaLoy ; the wood (U. S. P.).

General Characters and Oomposition.—Red Sandal Wood, Red
Sanders or Saunders Wood, is generally imported from Ceylon;
and as found in English commerce, it is principally obtained from
the lower parts of the stem, and from the thick roots. It occurs
in roundish, somewhat angular, or irregular logs or billets, which
are without bark and sapwood, from about three to five feet in
length, and in some cases as thick as & man’s thigh, although
usually much smaller. These billets are heavy, dense, externally
dark reddish- or blackish-brown, and internally, if cut trans-
versely, of 4 deep blood-red, variegated with zones of a lighter
red colour. The wood is usually found in the pharmacies in the
form of raspings, chips, or coarse powder, of a deep reddish-
brown colour. Red Sandal Wood has a very slightly astringent
taste, and is almost odourless, although when rubbed it has a
faint peculiar smell.

The colouring principle of red sandal wood is almost insoluble
in water, either hot or cold, and also in fixed oils, such as almond
and olive ; but it is readily soluble in ether, alcohol, concentrated
acetic acid, and alkaline solutions, and forms deep coloured
solutions. It is also insoluble in oil of turpentine ; but partially
soluble in some of the essential oils, as those of lavender, rose-
mary, cloves, and oil of bitter almonds. This colouring principle,
which is termed santalic acid or samtalin, is a resinous ruby-
coloured substance, without taste or odour, fusing at 202°, and form-
ing uncrystallisable salts with alkalies. Weidel also obtained from
the wood a minute quantity of colourless, tasteless crystals, which
he called santal. The wood also contains & small quantity of some
kind of tannin, probably kino-tannic acid.

Medical Properties and Uses.—Although much used in India as
an astringent, it can scarcely be said to have any virtue as
a medicine, but to be simply useful as a colouring agent.

The chief use of red sanders wood is as a dye stuff. Thus in
India it is employed mixed with sapan wood, for dyeing silk,
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cotton, and wool, to which it imparts reds of various shades,
according to the kind of mordant used.

Pharmacographia, p. 175; U. S. Disp., by W. & B, p. 772;
Gmelin’s Chemistry, vol. xvi, p. 259; Ure’s Dict. Arts, vol. iii,
p. 631; Amer, Journ. Pharm., Jan., 1860, p. 6.

DESCRIPTION OF PLATE.

Drawn from Indian specimens in the British Museum, collected by Koenig
and by Hamilton; the section of the fruit added from Beddome’s figure.

. A flowering branch.
2. Petals separated.
8. Calyx with stamens and pistil.
4. Section of the same.
5. Fruit.
6. Section of the same.

(24 enlarged.)
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N. Ord. LEGUMINOSE.
Tribe Sophoree. )
Genus Toluifera,* Linn. (1742). B. & H., Gen., i, p. 558
(Myroxylon, Linn. f.); Baill., Hist. P1., i, p. 369; Klotzsch,
in Bonplandia, 1857, pp. 272-277. Species 4 or 5P natives
of tropical South America.

83. Toluifera Pereir®,t Baill., Hist. Plant., ii, p. 383 (1870).

Syn.—Myrospermum Pereire, Royle (1853). Myroxylon Pereirs,
Klotssch. Toluifera Balsamum, var., Baill.

Figures.—Pharmaceutical Journ., x (1850-51), pp. 280-282 (leaves and
pods). .

Description.—A tree attaining a height of about 50 feet, the
trunk throwing out spreading ascending branches at 6 to 10 feet
from the ground ; bark of young branchlets purplish-grey, smooth,
with white lenticels. Leaves alternate, without stipules, 6—8
inches long, pinnate with 6—10 alternate, shortly-stalked leaflets,
readily disarticulating, rachis and thickish petioles (especially the
latter) covered with a close felt of very short rufous hairs which
is more dense on the buds and unexpanded leaves, leaflets 2—2%
(usually about 2}) inches long by 1—1; wide, oblong-ovate, or
sometimes slightly obovate, abruptly rounded at the base, with an
attenuated, blunt, emarginate point often slightly twisted, entire
but with the margin considerably puckered, slightly coriaceous,
finely veined, midrib very prominent below ; in the substance of
the leaf between the smallest veins are more or less rounded or
elongated glands or reservoirs which are transparent when the
(dried) leaf is held against the light. Flowers numerous, on
slender spreading pedicles § inch long, which readily separate
from the axis above the very small bracts, laxly arranged in a
long-stalked erect raceme 6 or 7 inches in length ; rachis, bracts
and pedicels all covered with a very short rufous tomentum ; buds

# From affording Balsam of Tolu.
+ Named in memory of Jonathan Pereira, M.D., F.R.S.,, the eminent

author of * Elements of Materia Medica,” and professor to the Pharmaceutical
Society, who died in 1853.
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ovoid, gibbous above. Calyx widely cup-shaped, shallow, with
5 very shallow, blunt teeth, rufous-tomentose outside, valvate.
Petals 5, inserted perigynously near the base of the calyx, whitish,
the posterior one (standard) with a long, linear-triangular,
exserted claw, and an orbicular, veined, erect limb, the other
four (wings and keel) similar, much smaller, linear-lanceolate,
puckered, acute distant. Stamens 10, inserted in a ring with the
petals, filaments slender, exserted, anthers nearly as long as
filaments, equal, oblong, 2-celled, introrse, connective prolonged
to form a short, sharp point, Ovary from the base of the calyx
supported on a long stalk which carries it out beyond the calyx,
short, smooth, compressed, with 1 or 2 ovules; style falcate,
pointed. Fruit 8—4} inches long, indehiscent, with a one-seeded
cavity at its extremity, the stalk terete for about % inch, then
laterally compressed and gradually widening to the seed-cavity,
bordered on both edges, but chiefly on the ventral (upper) one,
with a thick, chartaceous, stiff, flat wing, narrowest at the stalk
end, and continued round the seed-cavity to the apiculus marking
the position of the style on the ventral side, the whole outline of
the legume somewhat falcate, pale brownish orange; pericarp
rather loose and spongy, wrinkled externally, with two large
reservoirs, filled with a liquid resin, in its substance, placed one
on either side of the seed-cavity. Seed solitary, kidney-shaped,
with a small radicle and large, convex, smooth cotyledons; no
endosperm.

Habitat.—This Balsam-tree is found in woods on the Sonsonate
coast or ““ Balsam Coast’” of the state of San Salvador, Central
America, formerly part of Guatemala ; and in the neighbourhood
of the small towns and villages in this country alone it is collected.
A specimen labelled M. Pereire by the late D. Hanbury in the
British Museum is from near Cordova, Mexico, collected by Finck
in 1865, but has no fruit.

The identity of the genera Toluifera, L. (1742) and Myrozylon,
Linn. f. (1781), was first we believe pointed out by Ruiz. The.
former name has undoubted priority, but has been generally set
aside by authors, possibly on account of its adjectival form. We
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cannot consider this as a sufficient reason for departing from the
acknowledged rule in nomenclature, and have therefore employed
the earlier name, as does also Prof. Baillon.

In Klotzsch’s paper above quoted 8 species of Myrozylon are
given, which it seems more correct to reduce to a considerably
less number. Baillon, indeed, with much reason, now considers the
present to be but a form of T'. Balsamum, L. (Myrozylon Toluifera,
H. B. K.), but we follow Hanbury in keeping them distinct, not
having had the opportunity of examining good specimens of the
latter.

The name ““ Myrospermum Sonsonatense, Pereira,” used by Oersted
and other writers for this plant, was never given by Pereira, who
in his original account, referred to below, merely called the tree
¢ Myrospermum of Sonsonate ’’ for the purpose of distinction from
other species.

Young plants of this tree may be seen in botanic gardens, but
they have not flowered in this country.

Myroxylon peruiferum, Linn. f., long supposed to be the source
of Balsam of Peru (as indicated by its name), is a distinct species.
As there has been so much confusion in the nomenclature of plants
of this genus it will be desirable to give some references to
figures and descriptions. It has many synonyms and has been
figured several times:—Syn.—Myrospermum peruiferum, DC.;
M. pedicellatum, Lam. ; M. erythroxylon, Allemao; Myroxylum
pubescens, H. B. K. ? ; Myroxylon pedicellatum, Klotzsch. M,
robinieefolium, Klotzsch ?  Figures.—Nees t. 321 (poor) ; Lambert,
Ill. Gen. Cinchona t. i, figs. 1 and 2, cop. in Steph. and Ch. t. 102
(Aowers only) ; Hayne. xiv, t. 11 ; Berg and Sch., t. 29 e. This tree
is s native of Ecuador, Peru, and Brazil, and yields a fragrant
balsam not unlike Balsam of Tolu, called at Rio ¢ Olea vermelho.”

Pereira, in Pharm. Journ., x, pp. 230, 280; Royle, Materia
Medica, ed. 2, p. 414; Klotzsch, in Bonplandia, 1857, p. 274.
Hanbury, in Pharm. Journ., 1864, pp. 241, 315; Baillon, in
Pharm. Journ., Nov., 1873, p. 382; Fliick. & Hanb., Pharma-
cogr., p. 180; Bentham, in Fl. Brasil, fasc. 34, p. 310.
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Official Part and Name.—Barsamum PERUVIANUM ; a balsam
obtained from Myroxylon Pereirse, Klotzsch (B. P.). An oleo-
resin (Balsamum Peruvianum), which exudes from the trunk of
the tree after the removal of the bark, which has been previously
scorched by fire (I. P.). BaisamuM PxruviANUM; an empyreu-
matic liquid balsam obtained from Myrospermum Peruiferum,
De Oandolle (U. 8. P.).

Ectraction and Commerce.—From information communicated by
the late Dr. Charles Dorat, of Sonsonate, Salvador, to Professor
Carson of the United States, and the late Daniel Hanbury, and
published in the American Journal of Pharmacy and the Pharma-
ceutical Journal, it appears that Balsam of Pern is mow obtained
a8 follows :—Early in November or December, or after the last
rains, the stems of the balsam trees are beaten on four sides with
the back of an axe, a hammer, or other blunt instrument, until the
bark is loosened ; the four intermediate strips being left untouched
in order not to destroy the life of the tree. The bruised bark soon
cracks in long strips, and may be easily pulled off, when it is
found to be sticky as well as the surface of the wood below it
from a slight exudation of fragrant resin, but the quantity which
thus flows is not worth collecting. In order, therefore, to promote
an abundant flow, it is customary, five or six days after the bark
has been beaten, to apply lighted torches or bundles of burning
wood to the injured bark, which thus becomes charred ; and after
about eight days, the pieces of charred bark either fall off or are
removed, and the stem commences to exude the balsam. This is
collected by placing rags so as entirely to cover the bare wood,
and as these become saturated with the balsam, which is of a light
yellowish colour, they are collected and thrown into an earthen-
ware boiler, three-quarters filled with water, and stirred and
boiled gently until they appear nearly clean, and the now dark
and heavy balsam sinks to the bottom. This process goes on for
some hours, the exhausted rags being from time to time taken
out and fresh ones thrown in; and after they are removed
they are submitted to pressure by which much balsam is still
obtained. The press consists of a small open bag about fourteen
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inches long, made of stout pieces of rope fixed together with
twine, open at the middle and looped at both ends to receive two
sticks. The rags are placed inside the bag and the whole is twisted
round by means of the sticks, and the balsam thus squeezed out.
A washerwoman wringing out & wet cloth fairly represents the
process. The balsam thus procured is added to that in the boiler.
‘When the boiler has cooled the water is decanted, and the balsam
is poured into fecomates or gourds of different sizes, and sent to
the market. Sometimes, in order to purify the balsam, it is left
for several days in the boiler, when the impurities float to the
surface, and are skimmed off.

The second year the balsam is obtained from the same trees
by bruising the bark, &c., that was left untouched in the previous
year ; and as the bark is renewed in two years, the same tree will
yield an annual supply of balsam for very many years, provided a
rest of five or six years be allowed at intervals of about twenty
years.

Balsam of Peru is principally exported by way of Acajutla on
the Pacific Coast ; but also, to some extent, by Belize and other
ports on the Atlantic side of Central America, whither it is
brought across the country. Balsam of Peru is exclusively the
produce of the state of Salvador in Central America. The balsam
was originally supposed to be the produce of Peru, hence its
name; an error which arose from its originally coming to Europe
indirectly by way of Peru. The quantity of balsam now
exported is uncertain, but some years since the annual produce
was computed at about 25,000 pounds. Balsam of Peru was
formerly exported in large earthenware jars, which were wrapped
in straw, and sewed up in raw hide ; bat it is now usually imported
in tin canisters or drums, which are much less liable to
breakage.

General Characters and Composition.—Balsam of Peru is a
viscid liquid, about the comsistence of treacle, and of a nearly
black colour when seen in bulk, but when examined in thin
films, it is transparent, and of a deep orange or reddish-brown
colour. It has an agreeable balsamic odour, which iz more
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especially observable when it is thinly spread on paper and
warmed ; its taste is warm and bitterish, and after being swal-
lowed it leaves a disagreeable burning or pricking sensation in
the throat. It is inflammable, and as it burns it gives off a
whitish smoke and agreeable odour. Its specific gravity varies
from 1°15 to 1-16. It is soluble in chloroform, and in about five
parts of rectified spirit ; but when mixed with water it undergoes
no diminution of volume, although it yields to it traces of cinnamic
and benzoic acids.

Balsam of Peru is composed of about 38 per cent. of a black,
brittle, amorphous restn, which is odourless and tasteless, and
which is soluble in caustic alkalies, and also in alcohol, and which
by destructive distillation furnishes benzoic acid, styrol, and toluol ;
and of about 60 per cent. of Cinnamein or Benzylic Oinnamate,
& brownish aromatic liquid,resolvable by the concentrated caustic
alkalies into cinnamic acid and benzylic alcohol. It is probably
owing to some alteration produced in the benzylic cinnamate by the
process followed in obtaining the balsam, that its dark colour and
the free acids which the balsam always contains are due.

Some naturally exuded resin of the balsam tree examined by
Attfield, was found to contain 77'4 per cent. of resin which was
without any aromatic properties, and contained no cinnamic acid ;
hence he concluded that it was quite distinct from Balsam of Peru,
the one having no apparent relation to the other.

Medical Properties and Uses.—Ba]sam of Pera possesses stimu-
lant and expectorant properties, and has been administered
with success in chronic bronchitis, rheumatism, and asthma. . It

-acts more especially on the mucous membranes, and hence it may

be also employed to check excessive discharges, as in leuncor-
rheea, gleet, &c. It is also used as a stimulant application to
indolent ulcers, bedsores, sore nipples, &c., and also in offensive
discharges from the ear, &c. It is but little used, however,
as a medicine either in this country or in the United States of
America.

Balsam of Peru is sometimes employed in the manufacture of
soap to which it imparts its fragrance, and also causes the soap to
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wash with a soft creamy lather. Such soap is also regarded as
useful in winter for chapped hands.

Oreer Propucrs or THE Barsam or Peru Tree.—Besides the
true Balsam of Peru as now described, another balsamic substance
is obtained in Salvador, by pressure without heat, from the fruit
of the Balsam of Peru tree, after the removal from it of the fibrous
portions of the epicarp and mesocarp. Itis called Balsamo blanco
(White Balsam) ; this has been sometimes confounded with
Balsam of Tolu, from which, however, it is readily distinguishable.
When first obtained this balsam is a yellow, semi-fluid, and
somewhat granular substance ; which on standing separates into
a whitish, opaque, crystalline, resinous deposit, and a superior trans-
lucent more fluid portion. Its odour is not particularly agreeable,
but has been compared to melilot. White Balsam when examined
by Btenhouse, yielded a neutral crystalline resin which he termed
Myroxocarpin ; this occurs in the form of thin, colourless, taste-
less prisms, an inch or more in length, insoluble in water, but
soluble in hot alcohol or ether. White Balsam is scarce and
valuable, and is not found in commerce.

Another product called Balsamito is obtained by digesting
the fruit of the Balsam of Peru tree in rum. It is a clear
liquid, having the colour of sherry, an odour resembling the
tonquin bean, and a bitterish taste. It is regarded as stimulant,
diuretic, and anthelmintic; and is much used internally in colic,
hysteria, &c.; and as an external application to gangrenous or
indolent ulcers, and as a wash to remove freckles from the face.
It is not an article of commerce.

Per. Mat. Med., vol. ii, pt. 2, p. 307; Per. Mat. Med., by B. & R.,
p. 827; Pbarmacographia, p. 181; U. 8. Disp., by W. and B.,
p- 163; Piesse’s Art of Perfumery, 3rd edit., p. 123; Amer.
Journ. of Pharm., vol. xxxii, p. 303; Hanbury, in Pharm.
Journ., vol. v, 2nd ser., pp. 241 and 315; Attfield, in Pharm.
Journ., vol. v, 2nd ser., p. 248; Stenhouse, in Pharm. Journ.,
vol. x, 1st ser., p. 286.
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DESCRIPTION OF PLATE.

Drawn from a specimen collected by Dr. Dorat at Izalco, San Salvador, in
1863, in the herbarium of the late D. Hanbury; the fruit added from speci-
mens sent to Pereira from the Balsam Coast by M. Klee, in the British
Museum.

. A flowering twig with leaves.

. Part of leaf seen by transmitted light.

. Vertical section of a flower.

Legumes; one opened to show the seed.

Transverse section of the same, showing the resiniferous cysts.
A seed.

S o g0 1o

(2 and 3 enlarged.)
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N. Ord. LeacuMINOS =.
Tribe Sophoree.
Genus Toluifera, Linn,

84. Toluifera Balsamum, Linn., Sp. Plant., ed. 1, p. 384 (1753).

Balsamo.

Syn.—Myrospermum toluiferum, 4. Rich. Myroxylum Toluifera,
H. B. & Kunth (1823). Myroxylon peruiferum, Ruiz (in part) non
Linn.f. M. punctatum, Klotzsch. M. Hanburyanum, KlotzschP.

Figures.—Woodville, t. 215 (from Miller’s imperfect specimens in
Herb. Banks); Lambert, Ill. Gen. Cinch., t. 1, figs. 3 & 4, cop. in
Steph. & Ch., t. 102 (fruit and seed); Nees, t. 322P (leaves only);
Ramon de la Sagra, Hist. Cuba, Bot., t. 38 (1845); Hayne, xiv, t. 12
(M. punctatum).

Description.—A. large tree 80 feet in height, with a straight,
rather slender trunk, often bare of branches for 40—60 feet from
the ground, and with a roundish spreading head ; bark smooth,
yellowish-grey or brown, with numerous white lenticels. Leaves
shorter than in T. Pereire, with fewer, 4 to 7, leaflets, which are
usually rather smaller, and often much recurved from base to
apex, the margin not puckered, nor the rachis and petioles hairy,
and the glandular reservoirs less evident except when young.
Flowers on nearly smooth pedicels about } inch long, rather
densely arranged in a raceme about 4 or 5 inches long. Calyx
broadly tubular or oblong-campanulate, about } inch long, set
oblignely on the pedicel, very minutely hispidulous, striate with
very numerous parallel faint veins, thickened at the base, almost
truncate at the mouth, which is usually faintly 8- (or 4-) lobed, the
two upper lobes very broadly triangular, lateral, the lower one
(composed of 8 more or less intimately combined) anterior.
Petals as in T. Pereire, but the claw of the standard linear and
the small petals not puckered. Filaments included in the calyx,
anthers versatile, Fruit larger than in the last, 4 or 5 inches
long, scarcely falcate, the terete stalk shorter, and suddenly
widened into the wing, which is nearly the same width for its



84 TOLUIFERA BALSAMUM

whole length, but slightly widest at about the middle. Seeds
as in T. Pereire.

Habitat.—A native of Venezuela and New Granada; in the
former country it grows near Caracas, where it has been collected
by Linden, Goering and others, and on the Tucuyo River, where
Seemann found it to be extremely common; in New Granada it
was gathered by Houston near Carthagena at the beginning of
the 18th century, and Weir has lately brought specimens from
Plato, on the Rio Magdalena, near which place the tree is found
plentifully in the forests. It is also met with in Peru, if we are
right in considering Myrozylon punctatum, Kl., as the same species,
and probably also in Ecuador and Brazil, but we have seen no
specimens from the two latter countries. In Cuba, where the tree
was found by Dr. Morales, it is considered to have been in-
troduced. The Balsam is collected only in New Granada, and
takes its name—Tolu—from a small district near Carthagena.

The above description is made from the excellent specimens
brought from Venezuela by Mr. Goering (preserved in brine),
now in the Pharmaceutical Society’s museum. The examina-
tion of these appears to confirm the late D. Hanbury’s opinion
of the distinctness of this species from 7. Pereire. In addition
to the characters pointed out by him it will be noticed that
the calyx is much longer and more tubular, and includes the
filaments.

We cannot detect sufficient characters in the Peruvian M.
punctatum, Klotzsch, to warrant its separation from the present
plant. This is the  Quino-quino” tree of Peru, where it was
collected by Ruiz and Pavon, from whom is a large series of
specimens in the British Museum labelled ““ Myrospermum balsami-
Jferum, Fl. Per. ined.” It is the fruit of this which is figured by
Lambert (1. c.) in his plate of M. peruiferum.

The Balsam of Tolu was raised “at the Physick Garden,
Chelsea,”” by Miller before 1736 from seeds sent from Carthagena
by Dr. Houston, and specimens of the flowers and leaves are
contained in the Sloane and Banksian herbaria in the British
Museum. It has in recent times been several times grown
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from seeds, and young specimens may be seen at Kew and else-
where.

There are leaves only of M. Hanburyanum, Klotzsch, in the
herbarium of the late D. Hanbury, collected in Peru by Humboldt
and by Warszewicz, and they are probably referable to the
present species. )

Miller, Gard. Dict., ed. 8 (1768); Klotzsch, in Bonplandia, 1857,
p- 277 ; Bentham, Fl. Bras., fasc. 34, p. 309; A. Rich., Fl.

Cuba, i, p. 397 ; Lindl, Fl. Medica, p. 279; Flick. & Hanb.,
Pharmacogr., p. 177.

Official Part and Name.—BarsaMum ToruTaNuM; a balsam
obtained from Myroxylon Toluifera, H. B. & K. (B. P.). A Balsam
(Balsamum Tolutanum) obtained from the stem by incision (L. P.).
Bavrsamum TorLuTaNUM ; a semi-liquid balsam obtained from Myro-
spermum Toluiferum, De Candolle (U. S: P.).

Extraction and Commerce.—The latest and best information in
reference to the extraction of Balsam of Tolu is that derived from
Mr. Weir, who visited New Granada in 1863 as plant collector to
the Royal Horticultural Society of London. Mr. Weir has
described the manner of collection as he observed it in the moun-
tainous forests, about twenty miles from Plato, a port on the right
bank of the river Magdalena. The balsam is procured by
makimg two deep sloping incisions quite through the bark to
the wood, and meeting at a sharp angle at their lower ends. The
bark and wood is then a little hollowed out immediately below
this V-shaped incision, and a calabash cup, about the size and
shape of a deep tea-cup, is inserted under it in order to receive
the balsam as it exudes from the incision. The process is
repeated all over the trunk, at close intervals, up as high as a man
can reach, so that as many as twenty calabash cups may be fre-
quently seen at one time on the same tree. When the lower part
of the trunk is too full of wounds and scars for any fresh cuts to
be made, a rude scaffold is sometimes erected, and a new series of
incisions made higher up. From time to time, as may be neces-
sary, the balsam gatherer goes round to the trees with a pair of
flask-shaped bags made of raw hide slung over the back of a
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donkey, and empties into them the contents of the calabash cups,
and the cups are then replaced in their former positions, and left
to be again filled. The baleam is sent down to the ports on the
river in these bags, where it is transferred to the cylindrical tins
in which it is commonly exported to Europe and other parts. The
bleeding of the trees for collecting the balsam goes on for at least
eight months of the year, that is, from July to March or April ;
and when the balsam is flowing well it is said that ““one moon”
suffices to fill the cups.

From information furnished by another traveller to the authors
of Pharmacographia, it appears that it is customary in some
districts, to let the balsam flow down the tree into a receptacle
formed at its base of the large leaf of a species of Calathea.

The balsam is collected entirely in New Granada, in the
Montafia around Plato as above described, and near other small
ports on the right bank of the Magdalena ; and also, according to
Hanbury, in the Sinu valley, and in the forests between that river
and the Canca. The tins in which it is now usually exported from
New Granada contain about ten pounds of the balsam, but some are
of larger size, holding as much as twenty-five pounds. Formerly
the balsam used to be forwarded to Europe and other parts,
in small calabashes.

General Characters and Composition—When freshly impqrted
Balsam of Tolu has a soft and tenacious consistence, which, however,
varies much with the temperature; but by keeping it gradually
hardens, and becomes brittle, like resin, in cold weather ; and when
very old it exhibits, when broken, a crystalline appearance. This
brittle balsam is easily softened by the heat of the hand. Balsam of
Tolu is transparent in thin layers, has a yellowish-brown or some-
times reddish-brown colour ; a highly fragrant odour, especially
when warmed ; and a somewhat sweetish, slightly aromatic, not
unpleasant taste. When heated it readily melts, inflames, and
diffuses an agreeable odour. It is readily soluble in alcohol,
chloroform, or solution of potash; but is less soluble in ether,
and but slightly so in volatile oils.

This balsam, although obtained from a very nearly allied species
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to that yi'elding Balsam of Peru, from being a natural exudation
differs a good deal in chemical composition from that substance.
Its constituents are said to be an amorphous resin, which is generally
regarded as identical with the black brittle resin described by us
when treating of Balsam of Peru; a large quantity of acid, which
is said by Carles to be simply einnamic acid, and not, as formerly
stated, a mixture of this acid with benzoic acid; and of about
1 per cent. of tolene, a volatile oil obtained by distilling the
balsam with water. No cinnamein or styracin is found in Balsam
of Tolu; but by destructive distillation it affords the same
substances as Balsam of Pera under similar treatment.

Adulteration.—Balsam of Tolu is rarely adulterated in this
country, but common resin or colophony is sometimes mixed with
it. This adulteration may be readily detected by bisulphide of
carbon, which only extracts from the pure balsam its cinnamic
acid, but it entirely dissolves common resin. A factitious Balsam
of Tolu has been, however, described by Mattison in the United
States ; this was found to be essentially composed of 68 per cent.
of “a balsam prepared from the bark of Liquidambar orientale,
which, upon being treated with hot petroleum benzin, yielded a
copious deposit of crystals of styracin upon cooling;” and about
11 per cent. of bark and charred ligneous matter. The remaining
26 parts appeared to be Balsam of Tolu.

Medical Properties and Uses.—Balsam of Tolu possesses stimu-
lant and expectorant properties like that of Balsam of Peru, and
may be used in similar cases. As a remedy it is, however, more
frequently employed than the latter balsam. It is also often used
as an agreeable flavouring adjunct to pectoral mixtures. Although
one of the mildest of the stimulating balsams, its use is contra-
indicated until after the reduction of inflammatory action. The
vapour of the ethereal solution of the balsam has been inhaled with
much benefit in old and obstinate conghs. In the form of lozenges
it is & popular and agreeable remedy for appeasing troublesome
coughs.

It is sometimes used by the perfumer, and when dissolved in
alcohol it makes, on account of the permanence and agreeable
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nature of its odour, a good basis for a bouquet. It may also be
used to give a pleasant odour to lip-salve.

Per. Mat. Med., by B. & R., p. 831; Pharmacographia, p. 178;
U. 8. Disp., by W. & B,, p. 165 ; Weir, in Proc. of the R. Hort.
Soc. for May, 1864, and Pharm. Journ., vol. vi, ser. 2, p. 60;
Ulex, Archiv der Pharm., Jan., 1853; Journ. de Pharm.,
ser. 3, vol. xi, p. 426; Amer. Journ. Pharm., vol. xv, p. 77;
Carles, Journ. de Pharm., vol. xix (1874), p. 112, and Proc.
Amer. Pharm. Assoc., vol. xxii, p. 149; Mattison, in Amer.

Journ. Pharm., 1876, p. 52, and Brit. Year Book Pharmacy
for 1876, p. 188,

DESCRIPTION OF PLATE.

Drawn from specimens in the museum of the Pharmaceutical Society,
collected in Venezuela by Goering; the fruit added from a specimen in the
British Museum (¥. punciatum), collected in Peru by Pavon.

1. A branch with leaves and flowers.
2. A flower.
Petals.
Stamens.
An anther.
A legume.
A seed.
. The same, with one cotyledon removed.

(2-5 enlarged.)
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N. Ord. LEGUMINOSE, Cesalpinise.
Tribe Fucesalpines.
Genus Csmealpinia,®* Linn. B. & H., Gen,, i, p. 565. Baill,,

Hist. PL, ii, p. 170. About 40 species are known, dis-
persed throughout the hotter regions of the globe.

85. Casalpinia Bonducella, Rozb., in Asiatic Researches, xi,
p. 159 (1810).

Syn.—QGuilandina Bonducella, Linun. G. Bonduc, var. DC.

Figures.—Rheeds, Hort. Malabar., ii, t. 22; Rumph., Herb. Amboin.,
v, t. 48, 49; Gaertner, Fruct,, ii, t. 148 (fruit).

Description. — A woody climber; stem cylindrical, slender,
pubescent, more or less beset with short, straight, conical, sharp,
unequal prickles, sparingly branched, with a large white pith.
Leaves very large, 1—2 feet long, widely spreading, bipinnate.
Stipules large, composed of 2 or 8 rounded leaflets ; rachis stout,
cylindrical, pubescent, with scattered backwardly hooked prickles,
usually in pairs, on the under surface, pinnge in about 5—9 oppo-
site pairs without an odd one, coming off from the upper surface
of the rachis, leaflets in about 7 opposite pairs, with two hooked
prickles at the base of each pair, very shortly stalked, 1—1%
inch long, oblong-ovate, rounded at the base, bluntly pointed
and with a sharp mucro at the apex, entire, pubescent at the
margin and on the midrib or all over beneath. Flowers rather
small, numerous, on spreading pedicels nearly } inch long, rather
densely arranged in pyramidal, long-stalked racemes; bracts
linear, their long points recurved over the unopened buds, early
caducous ; rachis rusty-pubescent. Calyx large, deeply divided
into 5 oblong, blunt, strongly rufous-pubescent, imbricate lobes,
the two lower somewhat larger. Petals 5, about half as long
again as the calyx, spreading, oblong, blunt, yellow, the upper

# In commemoration of Andrea Cemsalpini, a native of Arezzo, and the
founder of systematic botany. His great work was published at Florence in
1583, and he died in 1603.

+ Bonducella, diminutive of Bonduc, from Bunduk, the Arabic name for the

seeds.
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spathulate one rather the shorter, and sometimes spotted with red.
Stamens 10, quite free, inserted at the base of the calyx and
about equalling it in length, the upper omne shorter, filaments
dilated and hairy below. Ovary sessile, hairy, style short, stigma
truncate, hollowed. Pod about 2}—3 inches long, shortly
stalked, very broadly oval, rounded at both ends, tipped with the
persistent style, laterally compressed, bright orange-brown,
covered with numerous, straight, sharp, erect spines }—4 inch
long, 2-valved, valves leathery, white internally. Seeds 2 or 1 in
the pod, subglobular, slightly compressed, 4—% inch in diameter,
smooth, but ringed with slightly marked parallel lines, pale
greenish-grey, shining, testa hard and rather thick ; embryo with
two large plane-convex cotyledons, no endosperm.

Habitat—Common on or near the sea-coast of tropical coun-
tries, as throughout India, the Indian Archipelago, the Pacific
Islands, N. Australia, the East and West Coast of Africa, Brazil,
and the West Indies. It climbs over other plants by the hooked
prickles of the leaves, which are different from those of the
stem, the latter being straight and not adapted for hold-fasts.
The long cylindrical rachis of the leaf has much the appearance
of a branch. There is a living specimen in the collection at
Kew. .

The nearly allied 0. Bonduc, Roxb., is distinguished by its
larger size, by being much less hairy, having no stipules, erect
bracts, and yellow seeds. It is found, less generally distributed,
in tropical Asia and America.

Roxb., F1. Indica, ii, p. 857; DO. Prod,, ii, p. 480; Oliver, Fl.
Trop. Africa, ii, p. 263; Lindl., F1. Medica, p. 263.

Officcal Part and Name.—BoNDUcELLE SEMINA; the seeds
(I. P.). Not official in the British Pharmacopwis, or the
Pharmacopceia of the United States.

General Characters and COomposition.—Besides the name of
Bonduc by which these seeds are generally known, they are also
termed Grey Nicker Seeds or Nuts, and GQuilandina Seeds.
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Bonduc seeds are of an irregular rounded or ovoid form, some-
what compressed, from about half an inch to three quarters of
an inch in diameter, and weigh from twenty to forty grains.
Their surface is smooth and polished, and generally blueish
or greenish-grey, or rarely, of a pale greyish-brown colour; but
marked at intervals by very slightly elevated irregular concentric
ridges of a darker tint. At one end the hilum is seen as a small
scar, or rarely the short remains of the stalk may be there found,
and around this hilum the surface is marked by an irregular
roundish dark brown blotch. The shell is hard and thick, and
constitutes at least half the weight of the seed ; it is broken
with difficulty, and its fractured surface beneath the external
greyish covering has a pale reddish tint. Internally the shell is
lined by & whitish integument. The nucleus or kernel is readily
separated from the shell, and has a whitish or pale yellowish-
white colour, and a somewhat waxy texture. The seed has no
perceptible odour, and the shell is without any marked taste ;
but the nucleus when chewed is agreeably bitter.

No complete analysis of these seeds has been published, but
the testa is said to contain tannic acid, and the nucleus a fized
otl, resin, and a bitter principle, which is doubtless the active
constituent. From a chemical examination of these seeds by the
authors of Pharmacographia, they * infer that the active principle
of the Bonduc seed is a bitter substance not possessing basic
properties.”

Medical Propertics and Uses.—Bonduc seeds are regarded in
India as tonic and antiperiodic, although the reports in reference
to their action are somewhat conflicting. They have been
employed with success in intermittent fevers, especially in those
of the natives of India ; and also generally in debility and other
cases where tonics are necessary. The powdered kernels are
either given alone; or combined with chiretta and other Indian
tonics; or mixed with powdered black pepper, as in the Com-
pound Powder of Bonduc of the Pharmacopwia of India.
Ainslie states that the kernels, when powdered small, and mixed
with Castor Oil, form a valuable external application in incipient
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hydrocele ; but no recent medical practitioner has appeared to
notice any benefit from their use in this affection.

The fatty oil obtained from the nucleus of the seeds is likewise
employed in India. It is reputed to be useful in convulsions
and paralysis, and also for other purposes.

Dr. Kirkpatrick and other practitioners regard Bondue root,
especially its bark, as more valnable than the seed, in the treat-
ment of intermittents, and for use generally as a tonic.

Besides the use of Bonduc seeds in medicine, they are com-
monly, from their hard and polished nature, strung into neck-
laces, rosaries, bracelets, &c.

Ainslie’s Mat. Med., Hind., p. 81 ; Pharmacopeia of India, pp.
69 & 446; O’Shaughnessy, Bengal Dispensatory, p. 311;
Pharmacographia, p. 185 ; Waring, Bazaar Medicines, Travan-
core, 1860, p. 18; Johnson, Rép. Ph.,, vol. xix, p.296; Lindley,
FL Med., p. 156.

DEBCRIPTION OF PLATE.

Drawn from a specimen in the British Museum, collected at Hongkong by
Mr. Lamont.

1. Portion of a branch with fruit, one opened to show the seed.
2. Section of seed.

8. A flower.

4. Oalyx.

5. A stamen.

6. Upper part of a leaf.

(3-5 enlarged.)
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N. Ord. LEGUMINOS .
Tribe Fu-cesalpinee.
Genus Hematoxylon, Linn.* B. & H., Gen,, i, p. 567; Baill,,
Hist. PL, ii, p. 164 A genus consisting of but a single
species. .

86. Hematoxylon campechianum, ILinn., Sp. Pl, ed. 1,
p. 884 (1758).

Logwood. Peachwood.

Figures.—Woodville, t. 163; Hayne, x, t. 44; Nees, t. 342; Sloane,
Higt. Jamaica, t. x, figs. 1-4; Karsten, Fl. Columbiana, t. 114;
Tussac, Fl. Antilles, iv, t. 36; Baill,, 1. c., figs. 49-51.

Description.— A small spreading tree, with very crooked
branches covered with a dark rough bark, in the smaller smooth
twigs beset with small white dots. Leaves alternate, or appa-
rently fasciculate on stunted branches, pinnate, with 4 (rarely 5)
pairs of opposite, shortly stalked, obcordate, smooth, uniform leaf-
lets (rarely bipinnate) ; stipules small, membranous, usually cadu-
cous, but in wild and stunted trees persistent, and forming strong
sharp spines. Flowers small, in lax axillary racemes exceeding
the leaves, on longish pedicels, which are articulated with the axis ;
bracts minute. Calyx very deeply divided into 5 broad rounded
segments, the anterior one longer than the others, glabrous, pur-
ple. Petals 5, forming a nearly regular corolla, spreading, slightly
exceeding the calyx-segments, obovate-lanceolate, smooth, yellow,
inserted in the mouth of the short cup-shaped tube of the calyx.
Stamens 10, inserted with the petals, free, nearly equal, a little
longer than the petals, filaments hairy below ; anthers small, simi-
lar, dehiscing longitudinally. Pistil shortly stalked from the base
of the calyx-tube; ovary narrow, compressed, with 2 or 8 ovules ;
style elongated, filiform, terminated by the small capitate stigma,

* Name from alua, blood, and &éloy, wood, in allusion to the colour of the
duramen.
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projecting beyond the stamens. Pod membranous, lanceolate,
compressed, pointed at both ends, 1- or 2-seeded, dehiscent not
along the sutures but down the centre of each valve, so as to
form two boat-shaped pseudo-valves. Seed transversely oblong,
flattened, attached by the centre of its inner border ; embryo with
two very large cotyledons, each divided into two lobes which are
reflected over the sides of the cylindrical radicle ; no endosperm.

Habitat.—The Logwood inhabits tropical America, especially
the shores of the Gulf of Campeachy (whence it gets its
specific name), Honduras, and Columbia. It has become perfectly
naturalized in the West Indian islands, having been introduced
into Jamaica in 1715, as well as in other tropical countries. "
Miller succesefully cultivated it in England in 1789, and it has
since been frequently grown here, and may be seen in most botani-
cal gardens, though it very rarely flowers.

DO., Prod,, ii, p. 485; Grisebach, F1. Br. W. Indies, p. 204;
Lindl, FL Med., p. 264.

Official Part amd Name.— Hzmatoxyur Lienux ; the sliced
heart-wood (B. P.). The heart-wood (Hematoxyli Isgnum, Log-
wood) (I. P.). HzxmartoxyLox ; the heart-wood (U. 8. P.). -

Production and Commerce.—The logwood tree is usually felled
when about ten years old; the bark and sap-wood (alburnum) are
then chipped off, after which the red heart-wood (duramen) which
remains is cut into logs about three feet long, which are alone
exported, and constitute the logwood of commerce. Four kinds
of logwood are distinguished in the London market, under the
names of Campeachy, Honduras, St. Domingo, and Jamaica, which
are arranged in the order of their value. The average imports
into the United Kingdom in the years 1870, 1871, 1872, and
1878, were about 50,000 tons, representing a money value of
above £250,000.

General Characters and Composition.— The logs are dense,
tough, and about the specific gravity of 1:057. Externally, by
exposure to the air, they acquire a blackish-red colour ; internally
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they are reddish-brown. For use in pharmacy and in other ways,
logwood is found in chips ; these have a reddish-brown colour, and
a slight peculiar agreeable odour, which has been compared to
sea-weed, and a sweetish astringent taste. When chewed logwood
imparts to the saliva a brilliant dark reddish-pink colour.

Logwood was analysed as far back as 1810 by Chevreul, who
found among other substances a volatils oil, tannic acid, and a pecu-
liar principle on which the colouring properties of the wood
depend, called hematozylin or hématin. This principle has been
since examined by Erdmann and O. Hesse. Hematoxylin when
quite pure, is colourless or nearly so, and forms white crystals
either with one or three equivalents of water; it is very solu-
ble in hot water and alcohol, but only sparingly so in cold water
and ether. It has a sweet taste, resembling liquorice. ~When
exposed to the air under the influence of alkalies, heematoxylin
becomes red. It is sometimes found crystallised in clefts of the
wood. The substance known as hematein is produced from
hematoxylin by extraction of 2 equivalents of hydrogen, a change
which takes place by the action of oxygen under the influence of
alkalies. Heematein occurs in the form of dark violet crystalline
scales, which exhibit a fine green hue, an appearance frequently to
be noticed on the surface of logwood chips. The decoction of log-
wood is deep red ; acids render it paler and brighter coloured ;
and the alkalies give it a purplish or violet-blue colour.

Medical Properties and Uses.—Logwood is a mild astringent.
‘When given internally it speedily becomes absorbed, and may be
detected in the urine and stools. Itslong-continued use has some-
times been followed by phlebitis, hence some caution is necessary in
its employment. It has been found useful in chronic diarrhcea and
dysentery, in some forms of atonic dyspepsia, and especially in the
diarrhcea of infants. As an injection the decoction of logwood
has been found of service in leucorrheea ; and in the form of an
ointment prepared from the extract of logwood, it is said to be
useful in cancer and hospital gangrene.

The principal use of logwood is, however, in dyeing, where it is
employed in the production of violet and blue colours, certain
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shades of grey, and more especially blacks, to which latter it
gives a lustre and velvety cast.

Pharmacographia, p. 187; Garr., Mat. Med., p. 241; Per., Mat.
Med., vol. ii, pt. 2, p. 346; Annal. de Chimie, 80 (1812), p-128;
‘Watts, Dic. Chemistry. vol. iii, pp. 1, 4, and 732; U. S. D., by
W. & B, p. 446.

DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum, collected in Jamaica by
Dr. Wright; the fruit added from Hayne.

1. Calyx and pistil.

2. Vertical section of flower.

8. Fruit.

4. The same, showing dehiscence.
5. A leaflet.
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N. Ord. LeGUMINOSE, Cesalpinice.
Tribe Cassiee.
Genus Cassia,® Linn. B. & H,, Gen,, i, p. 571; Baill, Hist.
Plant., ii, p. 187; Bentham, in Trans. Linn. Soc., xxvii,
p. 508. Species about 340, widely dispersed through the
warm and tropical regions of both worlds.

87. Cassia Fistula,t Linn., Sp. Plant., ed. 1, p. 377 (1758).
Purging Oassta. Indian Laburnum.

8yn.—C. excelsa, H. B. & K. O. rhombifolia, Rozb. Cathartocarpus
Fistula, Pers. Bactyrilobium Fistula, Willd.

Figures.—W oodville, t. 160 ; Nectoux, Voyage dans la Haute Egypte, t. 4,
cop. in Hayne, ix, t. 39; Steph. & Ch.,, t. 1565; Nees, t. 344; Baillon,
Hist. P1, ii, fig. 103-5.

Description.—A. tree, 80—50 feet high, with a straight trunk
and spreading slender cylindrical branches, with a smooth ash-grey
bark. Leaves alternate, on long stalks with minute stipules, over
a foot in length, abruptly pinnate; leaflets in 8 to 7 opposite or
nearly opposite pairs, on short rugose stalks articulated with the
rachis, 2—6 inches long, ovate, tapering at both ends but obtuse
at the apex, entire, rather thick, quite smooth, shining above,
bright green, paler beneath. Flowers large, 1—2 inches across,
on long, spreading, slender, smooth pedicels, very laxly arranged
on stalked pendulous racemes a foot or more in length; bracts
lanceolate, very quickly falling. Calyx very deeply divided into
5 almost distinct, nearly equal, oblong-oval, very obtuse, concave,
glabrous, imbricate segments. Petals 5, spreading, nearly equal,
roundish or broadly oval, shortly clawed, concave, veined, bright
dark yellow, imbricate the upper one internal. Stamens 10, hypo-
gynous, distinct, very unequal, the 8 upper very small, erect, with
indehiscent anthers, the 4 lateral (2 on each side) with straight
slender filaments about § inch long, and large versatile anthers

# Cassia, or xacia, was the classical name of a bark allied to Cinnamon,
also called “ Cassia fistula.” The latter name became in the middle ages
applied to the pods of the present plant, and later to the plant itself.

1 Fistula, a tube or pipe.
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dehiscent at the base by pores, the 8 lower with strongly arched
filaments about 1} inches long, projecting in the front of the
flower and doubled into a loop at the base, and rather smaller
oblong anthers dehiscing longitudinally. Ovary stalked, slender,
curved downwards and arched like the anterior stamens which it
nearly equnals in length, style short, stigma terminal. Pods pen-
dulous, 1—2 feet long, }—1 inch in diameter, cylindrical, shortly
stalked, suddenly contracted into a blunt point, straight or slightly
arched, nearly smooth but with faint transverse striations, dark
purplish-brown, indehiscent, but with the dorsal and ventral
sutures distinctly marked by horizontal smooth lines running
along the whole length, very hard, containing numerous (25—100)
seeds each immersed in a dark-coloured pulp and completely sepa-
rated by thin flat transverse partitions. Seed rather small, abont
3 inch long, attached by a very slender funicle, horizontal, ovoid,
somewhat compressed, testa very hard, smooth and shining, pale
orange-brown, marked down one flattened surface by a raised line
(raphe), embryo with large flat foliaceous veined cotyledons and a
short radicle, placed transversely and somewhat crumpled in the
abundant hard horny endosperm.

Habitat.—This very handsome tree is a native of tropical parts
of Asia. It is truly indigenous (as well as much planted) in
" many parts of peninsular India, Ceylon, Java and the Philippines,
growing especially on the lower hills, and ascending to 4000 feet.
In tropical and sub-tropical Africa it is now found apparently
wild in many places, and is possibly indigenous, thongh undoubt-
edly ususlly a planted tree; it is frequent under such circum-
stances in Egypt. In the New World it has no doubt been
introduced, and the beauty and fragrance of its flowers has
caused it to be a favourite tree for planting in the West Indian
Islands, especially Jamaica, in Central America, and Brazil. The
showy flowers appear in May and June, and the large pods are
ripe in the following February or March. There are young
plants in the botanic gardens at the Regents Park, Edinburgh,
and Dublin, and the tree was grown in this country by Miller so
long ago as 1731,
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The seeds in the fresh pods are immersed in a pulp; in the dry
fruit this has dried up and become reduced to a soft layer, nearly
black in colour, which lines and covers the whole surface of each
compartment.

The subgenus Fistula, to which this species belongs, is cha-
racterised by the peculiar pod and by the staminal arrangement.
There are twenty species, all tropical. Ome of these is Cassia
moschata, H. B. & K., a native of New Granada; its pods are
rather smaller than those of O. Fistula. There is a good figure
in Trans. Linn. Soc. xxiv, t. 26.

DC. Prod., ii, p. 490; Roxb., FlL Ind, ii, p. 334; Benth, in
Trans. Linn. Soe., xxvii, p. 514; Grisebach, Fl. Brit. W. Indies,
P- 206; Lindl, Fl. Med., p. 514; Brandis, Forest Fl., p. 164.

Offictal Parts and Names.—Cassixz Purra ; the pulp obtained
from the pods (B. P.). The pulp of the pods (I. P.). Cassia
Fistuia ; the fruit (U. S. P.).

1. Cassia Fistura.—@eneral Characters—The botanical cha-
racters of this fruit have been already given. The pods or fruits
of commerce vary in length from 1§ to 2 feet, and in diameter
from § to 1 inch; and each encloses from 25 to 100 seeds.
Each cell or cavity is completely filled up in the recent fruit
by a solitary smooth flattish oval seed, of a reddish-brown
colour, imbedded in a soft viscid pulp; but in the pods of com-
merce the seeds appear free from the pulp, which is only found
as a thin layer covering the inner surface of the cells. Those
pods yield the most pulp which are heavy, and do not rattle when
shaken.

Oommerce.—Cassia fistula is imported from both the East and
West Indies, but principally from the latter.

2. Cassie Purpa.—Q@eneral Characters, Jommerce, and Com-
position.—Cassia pulp has a viscid consistence, blackish-brown
colour, shining appearance, sickly odour, and a sweet taste. As
ordinarily found it contains the seeds, and the partitions or dis-
sepiments, which are placed between them in the entire fruit ;
these should be removed in making preparations from it.
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The pulp is sometimes imported per se from the East Indies ;
but as by exposure to the air it becomes acid in consequence of
undergoing the acetous fermentation, it is best used soon after its
extraction from recently imported pods.

No peculiar principle has been obtained from cassia pulp, but
it appears to contain sugar, tannic matter, albuminoids, starch,
ozalate of caleium, and some other unimportant constituents.

Medical Properties and Uses.—The pulp, which is the only part
employed in medicine, is & mild laxative. It is much esteemed
in some parts of the South of Europe, but is little used in this
country or in the United States, except as an ingredient in the
well-known pleasant and useful laxative preparation termed
Lenitive Electuary or Confection of Senna. In large doses it is
purgative; but when given alone for this purpose it is apt to
cause nausea, griping, and flatulence.

SussTiruTEs POoR Cassia Fistuia. — The pods of two other
species of Cassia have been occasionally imported, and used for
similar purposes as Cassia Fistula; namely, those of Cassia mos-
chata, H. B. K., and those of Cassia grandis, L. f (C. Brasiliana,
Lamarck). The former are obtained from a tree which is a
native of New Granada ; they have been described particularly by
Hanbury, who states they are known in their native country as
Canafistola de purgar. The pods are smaller and not so straight
as those of Cassia Fistula, but otherwise they have a close resem-
blance to them. Their pulp is sweetish and astringent, and of a
bright brown hue. Hanbury regards the pods of this species as
constituting the Small American COassia of the French phar-
maciens ; and says that its astringent pulp would render its sub-
stitution for the ordinary official cassia undesirable.

The pods of Cassia grandis, which is a native of Central
America and Brazil, are of much larger size than those of Oassia
Fistula, being sometimes as much as an inch and a half in their
largest diameter. They are very rough on their outer surface,
and instead of presenting the bands or furrows of the common
Cassia Fistula, they are marked by three longitudinal elevated
ridges. The pulp has a bitter and astringent taste. It is some-
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times used in veterinary practice, and hence is known as Horse
Cassia.

Per. Mat. Med., vol. ii, pt. 2, p. 362; Pharmacographia, p. 198;
U. S. Disp.,, by W. & B., p. 236; Hanbury, in Linn. Trans.,
vol. xxiv, p. 161, and Pharm. Journ., ser. 2, vol. v, p. 348.

DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum from the Calcutta Botanic
Garden (Wallich, no. 5302).

. A flowering branch.

Petals.

. The pistil and stamens (4 of the latter removed).
. Half of a legume.

Terminal portion of the same, vertically bisected.
A seed.

. Embryo, one cotyledon removed.
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N. Ord. LeauMINO8 ®, Czsalpiniea.
Tribe Cassies.
Genus Cassia, Innn.

88. Cassia marilandiea, Linn., Sp. Plant., ed. 1, p. 378 (1753).
Wild Senna (United States).

Figures.—Barton, t. 12; Bigelow, t. 39; Nees, t. 349 ; Dillenius, Hort.
Eltham., t. 359.

Description.—A. perennial herb, with a more or less horizontal,
woody, contorted rootstock giving off numerous black roots.
Stem 8 or 4 feet high or more, erect, cylindrical, striate, smooth
or nearly so. Leaves alternate, 6—8 inches long, abruptly
pinnate, widely spreading, long-stalked ; rachis curved upwards,
tapering, cylindrical, with a few scattered bristly hairs, swollen
at the base on the upper surface of which is a conspicuous,
stalked, ovoid gland; stipules petiolar, setaceous, about § inch
long, hairy, soon falling; leaflets shortly stalked, opposite, in
about 8 pairs, 1-—13% inch long, the basal ones rather the smaller
spreading and often pointing backwards, the others drooping, all
oval-oblong, entire, apiculate, glabrous, bright pale green, paler
and glaucous beneath. Flowers of moderate size, on rather long
slender, hairy pedicels, arranged in short, crowded, stalked, axillary
and terminal racemes shorter than the petioles ; buds nodding;
bracts linear, with long curved points overtopping the young buds,
but soon cadacous. Sepals 5, imbricate, unequal, the two outer
smaller, broadly oblong-oval, very blunt, strongly reflexed when
fully expanded, glabrous, without veins, pale yellowish-green.
Petals 5, imbricate in the bud, widely spreading and distant when
fully expanded, unequal, the posterior (upper) one the shortest,
the two anterior (lower) ones the longest, all obovate-spathulate,
concave, veined, pale orange-yellow, becoming white when wither-
ing. Stamens 10, hypogynous, distinct, unequal, filaments
flattened, yellow, anthers very dark purplish brown, the 3 upper
very short, truncate and indehiscent, the 3 lower about } inch
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long (the middle one the shortest), strongly curved upwards,
dehiscing by terminal pores, the 4 lateral intermediate in size,
nearly straight, with terminal pores. Ovary not stalked, slender,
curved, densely covered on both sides with long white hairs,
style long, tapering, strongly curved upwards, smooth. Pods
about 8 inches long, linear, somewhat pendulous, slightly curved,
strongly compressed laterally, smooth or slightly pilose, dark
brown, tipped with the curved style, constricted on the sides
between each pair of seeds. Seeds numerous, 40 or more, small,
clavate, flattened, smooth, dark brown.

Habitat.—This species of QOassta is common in low sandy
ground, on river-banks, and similar places through all the United
States of America, flowering in July and August. It was intro-
duced into English gardens in 1728 and is not unfrequently
cultivated as an ornamental plant.
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