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228

N. Ord. ArrocarPacEm. Le Maout & Dec., p. 669; Bureau in
DC. Prod., xvi, p. 280.

Tribe Ficew. Lindl., Veg. K., p. 266.

Genus Ficus, Linn* A vast genus not as yet fully mono-
graphed. Estimated to contain over 600 species (including
Urostigma, &e.), found in the warmer and tropical parts
of both hemispheres.

228. Ficus Carica,+ Linmn., Sp. Plant, ed. 1, p.' 1059 (1753).
Hig.

Syn.—Ficus ssp. and Caprificus, Gasparrini.

Figures—Woodv., t. 244:; Hagyne, ix, t. 13; Steph. & Ch., t. 154; Nees,
t. 97; Berg & Sch., t.19 a; Reichenb., Ic. Fl. Germ., xii, t. 659; Nees,
Gen. Fl. Germ., Apet.

Description.—A small, irregularly-branched tree, or large strag-
gling bush ; branches numerous, cylindrical, with a smooth red-
dish or pale grey bark, marked, whilst young, with the scars of
the petioles and fallen stipules ; the youngest twigs downy. Leaves
alternate, deciduous, spreading, on longish, thick, often curved,
cylindrical, downy petioles ; blade 4 or more inches long, rather
rigid, dark green, rough on the upper surface, finely woolly
beneath, sub-cordate at the base, usually more or less deeply cut
into 3 or 5 palmate, broad, rather blunt lobes, margin more or less
irregularly and coarsely dentate-serrate; stipules large, smooth,
early deciduous, embracing the whole circumference of the stem
and enveloping the young bud like an extinguisher. Flowers
unisexual, minute, closely crowded on the inner surface of a large,
hollow, externally pear-shaped receptacle, supported at the base by
several broad, smooth, scaly bracts, and perforated at the apex by
an orifice closed by numerous small scales; these receptacles are
axillary and supported on short stalks. Male flowers (not seen)
few, found near the mouth of the receptacle, perianth-segments
3—35, stamens 1—35, generally 8, filaments longer than perianth *’

* Ficus, the Latin classical name; in Greek, gurij or curia.
T Carica, used by the Latin authors for a dried fig; from Caria in Asia
Minor, where they were produced.
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and inserted at its base. Female flowers occupying the whole,
or all but the uppermost part of the receptacle, shortly stalked,
perianth very delicate and transparent, deeply cut into 3—5 acute
segments ; ovary superior, hyaline, 1-celled (rarely 2-celled ?), with
a single ovule, style lateral, tapering, much exceeding the peri-
anth and cut into two tapering, usually unequal, stigmas. “ Fruit”
varying in size to nearly 3 inches long, smooth, yellowish stained
with purple, shining, consisting of the pear-shaped receptacle,
which hag become enlarged, soft, and fleshy, with very numerous
minute seed-like nuts (true fruit) crowded over its inner surface,
surrounded by the remains of the perianths. Nut 1-celled, pericarp
vellow, brittle ; seed solitary, suspended, embryo strongly curved
lying in a fleshy endosperm.

Habitat.—The Fig tree is native in Syria and some adjacent
parts of Asia Minor, extending, in a wild state, perhaps to the north-
west confines of India, but, as in the case of universally cultivated
plants generally, it is not easy to distinguish the truly wild area.
It was very early introduced into the Mediterranean countries of
Europe and spread with civilisation over the whole of that conti-
nent ; it i8 now found in cultivation in all the temperate and warmer
countries of both hemispheres. It ripens its fruit well in England
in warm seasons. The form of the leaves is very variable, some
trees having them cordate-ovate, or faintly three-lobed ; whilst, on
the other hand, there are forms with small, deeply-cut, sub-pin-
natifid leaves ; the size and amount of hairiness also varies consider-
ably. The fruit is sometimes green or white, even when fully ripe.
On thevarieties of thewild and cultivated fig, reference mustbhe made
to Gagparrini’s papers quoted below, where they are considered
as several species under two genera (Ficus and Caprificus). It is
remarkable that the nuts in many kinds of fig are found to be empty
(no embryo being developed), although the “fruit’’ has thoroughly
ripened. The male flowers are rarely found. and, it iz said, only
in those receptacles which are produced early in the lowest axils,

Gasparrini, Nova Genera (1844), and Ricerche sulla natura del
Caprifico (1845); Parlatore, Fl. Ital.; Brandis, Forest Fl. Ind.,
p. 418; Lindl., Fl. Med., p. 487.
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Official Part and Name.—Fious ; the dried fruit (B. P.). The
 dried fruit (Ficus) (I. P.). The dried fruit (U. S. P.).

General Characters and Commerce.—The fruit of the fig is
called a syconus. A fig consists of a fleshy, hollow, pear-shaped
receptacle, provided with a small orifice at its apex, and hearing
upon its inner surface numerous small seed-like fruits, termed
achenia. In the unripe state the receptacle is green and tough,
and contains an acrid, somewhat bitter, milky juice; but as it
ripens, the receptacle enlarges, becomes softer and more juicy, the
acrid milky sap is replaced by a saccharine fluid, and it agsumes
commonly a purple hue externally, although sometimes a brown
or yellow colour, or even remaing green.

On a small scale and in favorable climates figs may be dried
on the tree, but for commercial purposes they are always gathered
and dried either in ovens, or more commonly by exposure to the
sun. When dried, they are either rendered pliant by squeezing and
kneading, and are then packed by pressing into drums and boxes,
in which state they are called pulled figs ; or they are packed in
the state in which they are left after having been dried, when
they are termed natural.

The largest and best figs come from Smyrna, and are known as
Smyrna or Turkey Figs ; smaller and less pulpy figs are likewise.
imported under the nmame of Greek Figs. The best Smyrna figs
are also termed “ Eleme Figs.” The total imports of figs of all
kinds into this country average about 150,000 cwt. annually,
representing a money value of about £240,000. Of these about
100,000 ewt. come from Asiatic Turkey, and the remainder from
Spain, Portugal, and other countries.

The official Smyrna figs are of an irregular compressed form ;
soft, tough, more or less translucent, of a brownish or yellowish
colour externally, and covered, in cool weather, with a saccharine
efflorescence. They have an agreeable, peculiar, fruity smell ; and
a very pleasant sweet taste.

Composition.—The principal constituent of figs is grape sugar,
which forms from 60 to 70 per cent. of the dried fruit. It is this
sugar which constitutes the efflorescence seen on figs in cog]
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weather. Figs also contain a small quantity of gum, fatty matier,
and some other unimportant substances.

Medical Properties and Uses—Figs are regarded as nutrifive,
emollient, demulcent, and laxative. They are, however, rarely
employed medicinally ; but persons subject to habitual constipa-
tion sometimes find them useful as an article of diet. Roasted or
boiled, and split open, they are occasionally used as a suppurative
poultice in gum-boils.

In countries where they arve plentiful figs are taken ag food,
and are regarded as agreeable and wholesome ; but in this country
they are chiefly employed as a dessert.

Isaiah xxxviii, 21; 1 Sam. xxv, 18; 1 Chron. xii, 40.

Per, Mat. Med., vol. ii, pt. 1, p. 379; Pharmacographia, p. 488;
U. 8. Disp., by W. & B., p. 407.

DESCRIPTION OF PLATE.

Drawn from a tree in the Royal Botanic Society’s Garden, Regent’s Paik ;
the male flowers added from Nees, the embryo from Berg and Schmidt.

1. A flowering branch.

. Section of the inflorescence.
3. A female flower.

. Section of the same.

. Ripe “fruit.”

6. A nut.

. Section of the same,

8, 9. Male flowers.
{2-4, 8, 9 enlarged; 6, 7 greatly magnified.
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N. Ord. ARTOCARPACE.
Tribe Morea.
Genus Morus,* Linn. Baill., Hist., vi, p. 199, Species aboutJ
6 or 7, natives of Asia and N. America.

229. Morus nigra, Linu., Sp. Plant., ed. 1, p. 986 (1753).
Mulberry.

Figures.—Woodville, t. 243; Steph. & Ch,, i, t. 39; Hayne, xiii, t. 16;
Nees, t. 100; Reich., Ie. Fl. Germ., xii, t. 658; Nees, Gen. Fl. Germ.,
Apet.

Description.—A small tree, reaching about 80 feet high at the
most, with a short trunk and a round bushy head ; bark very
rough, greyish brown, young twigs pubescent. Leaves alternate,
stalked, spreading, with long, hairy, pale brown, caducous stipules,
petiole short, eylindrical, pubescent, blade 8—5 inches long,
broadly ovate, with a cordate base, subacute, somewhat attenunate
at the apex, deeply crenato-serrate, rather stiff, full green and
roughish on the upper surface, pale and finely tomentose beneath.
Flowers small, unisexunal, moncecious, sessile, arranged in short
gpikes or catking coming off solitarily from the side of the leaf-
axilg, the male catking 1—2 inches long, rather lax, cylindrical,
the female much shorter 1—3% inch, dense, ovoid. Male flowers :
—perianth very deeply 4-partite, with oval-oblong, obtuse, con-
cave, hairy segments imbricate in bud; stamens 4, opposite the
perianth-segments, inserted at their base, and slightly exceeding
them in length, anthers ovate, dorsifixed, 2-celled; pistil rudi-
mentary. Female flowers :—perianth-leaves 4, imbricate in pairs,
broadly oval or roundish, obtuse, the outer pair the larger, erect,
persistent, downy ; stamens none; ovary as long as the perianth-
leaves, oval, compressed, 1-celled, with a gingle pendulous ovule,
styles 2, short, filiform. “TFruit” consisting of the whole female
inflorescence, about 1 inch long, broadly oblong, cylindrical,

* Morus, in Greek pépov, the classical name for the tree; probably of
Celtic origin. :
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blunt, lobular, at first red, then passing through purple to almost
black, shining, readily falling, principally composed of the persis-
tent perianth-leaves which have become much enlarged and turgid
with juice, and are ruptured by a slight touch; true fruit very
small, enclosed in the juicy perianth-leaves, and with difficulty
separated from them, pericarp membranous, very thin, turgid with
juice, afterwards dry. Seed solitary, pendulous, oval, com-
pressed, smooth, testa brittle, embryo strongly curved or doubled
in the fleshy endosperm.

Habitat.—The mulberry was known to the ancients, and culti-
vated by the Greeks and Romans. It is believed to be native to
Persia, the Caucasus and Armenia, and to have spread westwards
in early times. By the 9th and 10th centuries it was in cultiva-
tion in Northern Europe, and probably reached England at no
long time after. It grows very well here, and is a favourite fruit
tree in old gardens about London. It flowers in June, and the
fruit is ripe in September.

In Ttaly and Sicily, and in Greece, the tree occurs apparently
wild, but is probably the result of very ancient cultivation. Up
to the 15th century it was grown throughout Italy for the
rearing of silkworms, but at that period another species, M. alba,
Linn., a native originally of North India and China, was intro-
duced and superseded M. nigra throughout the country. At the
present day M. alba is the only species grown for the purpose,
exhibiting a great number of varieties.

There 1is a curious form of the mulberry with a deeply lobed or
digitate leaf, which is mot unfrequently found on the same tree
with ordinary leaves.

Burean, in DC. Prod., xvii, p. 238; Parlatore, FL. Ital,, x,p. 176;
Loudon, Arb. & Frutic. Brit., iii, p. 1343 ; Seringe, Descr, &
Cult. de Miriers (1855); Lindl.,, F1. Med., p. 300,

Offictal Part and Name.—Morr Suvccus ; the juice of the ripe
fruit (B. P.). The juice of the ripe fruit (I. P.). Mulberry juice
is not official in the Pharmacopceia of the United States.

General Characters and Composition.—The ripe fruits of this
well-known tree, which are commonly termed mulberries, have a
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dark purple, almost black, colour, a faint odour, and a refreshing,
acidulous, saccharine taste. They are very juicy, and this juice,
which has a dark violet colour, and a similar taste and odour to
the fruit, is the only official part of the plant.

Mulberries have been analysed by H. Van Hees, who ascertained
their chief constituents to be sugar and free acid, supposed to be
malic, although probably in part tartaric. The other constituents
found were albuminous matter, pectin, fat, gum, salts, cellulin and
tnsoluble matters, and water. Compared with other edible fruits,
mulberries are remarkable for the large proportion of sugar they
contain, being only exceeded in this respect by the fig, grape,
and cherry. Thus figs yield the largest amount of sugar of any
fruit, grapes from 106 to 19 per cent., cherries 10-79, mul-
berries 9'19, currants 6'1, strawberries 57, and raspberries 4 per
cent.

Medical Properties and Uses.—In medicine mulberry juice is
principally used in the preparation of the official syrup of mul-
berries, which possesses refrigerant and slightly laxative proper-
ties. It is chiefly employed as a colouring and flavouring agent,
and as a laxative for infants. The juice, which is refrigerant, may
be used as a drink in febrile diseases. The fruits may also be
employed for a like purpose, but should be avoided when there is
a tendency to diarrhcea.

Orerr Usks or tuE Praxt.—The fruit is well known as an
esteemed dessert fruit. In Greece it is submitted to fermenta-
tion for the purpose of affording an intoxicating beverage. The
leaves of this species, but more especially those of Morus alba,
are in common use as food for silkworms ; and the bark of
the root, which has a somewhat acrid and bitter taste, possesses
cathartic and anthelmintic properties. For the latter purpose,
two drachms of the bark may be infused in eight ounces of boil-
ing water for an hour, and the infusion, when strained, taken as a
dose. It is said to be especially useful in cases of tapeworm,

Per. Mat. Med., vol. ii, pt. 1, p. 378; Pharmacographia, p. 489;
U. 8. Disp., by W. & B., p. 563; Bentl,, Man, Bot., p. 620,




Chelsea.

Drawn from a specimen in the garden of the Apothecaries’ Company,
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DESCRIPTION OF PLATE, 1

1. Branchlet with foliage and fruit.
2. A male catkin.
. A male flower.
4. Section of the same,
5. The same, expanded. 4
6. A female catkin.
7, 8. Female flowers,
9, Vertical section of the same.
10, 11. Perianth-leaves ot female flower.
12. Cross section of a mulberry.
13. A single altered flower isolated.
14, 15. Fruit,
16, 17. Seed.
18. Vertical ; and—19. Transverse section of the same.
(8-5, 8-11, 15, 17-19 enlarged.)
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N. Ord. CanNABINE®R, Lindl, Veg. K., p. 265; Lie Maout and
Dec., p. 674.
Genus Humulus,* Linn. Baill,, Hist. PL, vi, p. 162. Species

2 or 3, natives of temperate parts of the northern hemi-
sphere in the Old World.

230. Humulus Lupulus,t Linn., Sp. Plant, ed. 1, p. 1028(1753).

Hop.

Syn.—H. americanus, Nutt.

Figures.—Bigelow, t. 60; Hayne, viii, t. 36 ; Steph. & Ch., t. 41;
Nees, t. 101; Woodville,vol. v; Berg & Sch., t. 27 b; Syme, B. Bot.,
viii, t. 1284 ; Reich., Ie. Fl. Germ., xii, t. 856 ; Nees, Gon, T, Germ.;
Lindl, Veg. K., fig. 179; Baill,, Hist. P, figs. 129—136.

Description—A large herbaceous perennial twiner, with a
large, thick, branched rootstock. Stems several, reaching a
length of 20 feet or more, closely twining or twisted, slender
but very strong and tough, almost woody at the base, cylindrical,
striate, very rough with small harsh prickly hairs along the
lines. Leaves opposite, with very long scabrous petioles, stipules
caulinary, large, the adjacent ones of each opposite pair united to
form a single, large, ovate, acute, membranous, interpetiolar
stipule at first erect afterwards strongly reflexed; blade S—d
inches long and equally broad, rather variable in form, usually
deeply cordate at base, palmately cut about half-way* down into
3 or b ovate acute lobes, coarsely serrate, very rough on both
surfaces especially on the prominent veins beneath; the upper
leaves much smaller, often ovate, not lobed. Flowers numerous,
unisexual, dicecious ; the male small, on slender pedicles arranged
m lax divaricate or slightly drooping axillary panicles, with small
acute bracts, the female much smaller, sessile, each one in the axil
of a very small, obtuse, pilose, roundish bractlet on its outer side
(which is persistent and greatly enlarged in fruit), and arranged in

* Huwmulus, a name first used by Linnwmug, and probably founded on the
names of the plant in the languages of northern Europe.
T Lupulus, the classical name of the plant; Lupus salictarius of Pliny.
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pairs in the axil of a larger membranous acute bract, the whole
closely placed on a short axis so as to form a small, ovoid, con-
tracted inflorescence at the end of a long axillary peduncle.
Male flower :—perianth very deeply cut into 5 oval-oblong acute
segments, greenish-yellow, glabrous ; stamens 5, opposite the
segments, filaments very short, anthers oblong-linear, apiculate,
opening by two terminal slits. Female flower :—perianth mono-
phyllous, very thin and membranous, clogely surrounding the ovary,
persistent ; ovary ovoid, smooth, 1-celled, with a single pendulous
ovule, styles 2, much longer than the ovary, and projecting con-
siderably beyond the larger bracts, subulate, densely hairy,
purple. “ Fruit ”’ consisting of the whole inflorescence, the bracts
of which have become much enlarged and scale-like, whilst the
bractlets have so much increased as to equal them in size, the
whole forming an oblong-ovoid or sub-globose, cone-like, nodding,
catkin (strobile) 1—1% inches long ; scales ovate or roundish, all
very similar in shape, but the original bracts usually more acute
and more strongly veined than the bractlets which also have the
base sprinkled over on the outer side with minute superficial
yellowish glands, all dry and papery, veiny, greenish-yellow or
brownish ; true fruit about as large as hempseed, seed-like, horne
at the base of the enlarged bractlets, sub-globular, slightly com-
pressed, enveloped in the persistent loose membranous perianth,
the lower part of which also is sprinkled with minute, glo-
bular-topshaped, shining, yellowish grains or glands (lupulin),
pericarp hard, brittle. Seed solitary, pendulous, testa very
thin, embryo with long cotyledons, spirally coiled, flat, no
endosperm.

Habitat.—The Hop, which has been well called the * Northern
Vine,” is found in a wild state throughout Europe except the
extreme mnorth, and extends eastwards to the Caucasus and
through Central Asia to the Altai Mountains. It is also common
but doubtfully indigenous in the northern and western United
States of America, and has been introduced into Brazil and
Australia. In Fngland the hop is a common wild plant climbing
over hedges and bushes, especially in the south ; in Scotland it is
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not thought to be native. It flowers in July and August, and
the fruit is ripe at end of September.

The cultivation of the hop certainly goes back to the eighth
and ninth centuries in northern and western Europe, but was never
practised by the Greeks or Romans. In England, however, the
plant does not appear to have been at all generally used before the
beginning of the seventeenth century, butrapidly grew in estimation,
and, at the present time, this country produces the largest amount
of any European State ; the principal area is the County of Kent and
the adjacent parts of Sussex and Surrey, but hops are also’ grown
i Hampshire and in Worcestershire and Herefordshire. Several
varieties are recognised by cultivators, depending on the shape and
colour of the ripe cones. Moncecious plants are occasionally met
with. Some English botanists have considered the plant to be
an introduction to this country, but there does not appear to be
any good reason for the supposition. Boswell Syme indeed states
that the seed rarely ripens here, but we have frequently found it
so in the south of England.

Good figures of the Lupuline grains will be found in Berg’s
¢ Anatomischer Atlas,” t. 49.

Syme, B. Bot., viii, p. 133 ; Hook. f., Stud. Fl., p. 333; Watson,
Comp. Cyb. Brit., p. 310; Gren. & Godr., FL France, iii,
p. 112; Ledebour, Fl. Ross., iii, p. 635; A. Gray, Man. Bot.
N. U. States, p. 446; DC. Prod,, xvi, 1, p. 29; Lindl, Fl
Med., p. 296 ; DC. Géogr. Bot., p. 857; Flick. & Hanb.,
Pharmacogr., p. 495,

Official Parts amd Names.—LuruLvs; the dried strobiles of
the female plant (B. P.). The dried strobiles of the female plant
(I P.). 1. Humurus; the strobiles: 2. Luruniva; the yellow
powder separated from the strobiles (U. 8. P.). The common
name by which the strobiles are designated in the British Phar-
macopewia and the Pharmacopeia of India is Hop, and in the
Pharmacopeeia of the United States as Hops.

1. Loruwvs or Humonus.—Collection and Preparation.—In the
British Pharmacopeia the dried strobiles or fruits are directed to
be obtained from plants cultivated in England. In the Pharma-
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copeeia of India, and the Pharmacopeeia of the United States,
no special source is indicated. In HEngland the gathering

or picking of the strobiles takes place m September ; the hops are

then dried in kilng; and finally packed in hempen sacks, called

bags or pockets. By keeping hops lose their fresh appearance,

become darker coloured, and acquire an unpleasant odour from

the formation of a little valerianic acid ; hence in order to prevent
or retard these changes they are frequently exposed to the fumes
of burning sulphur. Hops when freshly prepared in this way
smell of sulphurous acid, and their use in this state should be
carefully avoided in medicine ; but it is said that by keeping the
injurious character of the acid is soon lost. Hops thus treated
have also been strongly objected to by brewers, but, according to
Liebig, without any real foundation.

General Characters and Composition.—The strobiles as found
in commerce are more or less compressed and broken up. When
fresh they have a pale greenish-yellow colour; an agreeable,
peculiar, somewhat aromatic and narcotic odour; and a bitter,
aromatic, pungent, and feebly astringent taste. Their odour and
taste are essentially due to the lupulinic glands, which are de-
seribed below under the head of lupulina ; and it is in these that
the virtues of hops almost entirely reside. When handled, or
more especially when rubbed between the fingers, they have a sticky
feel, and their odour becomes more evident. But by keeping, as
already noticed, the odour of hops becomes less agreeable, or even
unpleasant, from the formation of a little valerianic acid. At the
same time they also lose their greenish-yellow colour and fresh
appearance, and acquire a brown tint, and frequently a spotted
appearance ; and finally become weaker and of inferior value.

The principal constituents of hops are volatile oil, bitter principle,
wawn, and resins. These substances appear to be confined to the

lupulinic glands, or if they exist in the scales at all, they are in
far less proportion. The principal constituent of the scales or
bracts is a kind of fannic acid ; it is found in the proportion of
from 8 to 5 per cent., and has been named lupulo-tannic acid. The
experiments of Griessmayer show that hops also contain a minute
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quantity of trimethylamine, and a liquid volatile alkaloid, named
by him lupuline, and which is said to have the odour of conia.
The medicinal properties of hops essentially reside in the volatile
oil and bitter principle, for which reason the lupulinic glands are
the most active part of this drug, but they want the astringency
of the scales. The nature of the volatile oil and other special
constituents of the lupulinic glands are described below under
lupulina.

Medical Properties and Uses.—Hops possess tonic and slightly
narcotic properties; they are also somewhat astringent. The
narcotic property appears to be derived from the volatile oil,
hence a pillow of hops is sometimes useful to prevent restlessness,
and induce sleep, in nervous and other affections; but when so
employed it is advizable to moisten the hops previously in spirit,
in order to prevent the rustling noise which they otherwise pro-
duce. Fomentations and poultices of hops have been also found
to give relief in painful swellings and tumours; and an ointment
made by mixing powdered hops with lard has been recommended
as an anodyne application in cancerous tumours.

Internally, hops are usnally administered in the form of infusion,
extract, or tincture ; and have been found more especially useful
in cases of atonic dyspepsia. They have been also given with
guccess in the nervous tremors, wakefulness, and delirium of
drunkards ; for diminishing the tendency to nocturnal emissions,
and in allaying chordee ; in nervous affections attended with
sleeplessness ; in hysteria, intermittent fevers, rheumatism, gouty
spasm of the stomach, and other diseases ; but in this country,
except as adjuncts, hops are but little used in medicine.

The principal consumption of hops, is in the manufacture of
beer and ale, to which they communicate a pleasant bitter and
aromatic flavour, and also tonic properties ; hence bitter ale taken
with meals, is frequently a useful remedy in atonic dyspepsia.
Hops when added to beer and ale also check the acetous
fermentation.

2. Lururixa.—This substance is only official in the Pharma-
copoeia of the United States, although, as already stated, the
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medicinal properties of hops essentially reside in it. It is com-
monly known under the name of lupulin or lupuline; but both
this name and that of lupulina are objectionable, as they should
be reserved for the bitter principle of hops. It is more correctly
known by the name of lupulinic glands.

Oollection and Preservation.—Lupulinic glands are principally
found at the base of the scales of the hop strobiles; but they
are also scattered to some extent over the whole surface of
these fruits. They may be readily obtained either by rubbing
or threshing the dried strobiles, or by first stripping off the
scales and shaking or rubbing them; and then separating the
powder which has been detached by a sieve. This powder should
afterwards be washed by decantation, by which any sand or earth
which is always mixed with it to some extent is removed ; and,
finally, it should be carefully dried, and preserved for use in well-
stoppered bottles. The dried strobiles yield from about 8 to 16
per cent. of these glands.

General Characters and Composition.—When viewed in sub-
stance by the naked eye, the lupulinic glands appear in the form
of a brownish-yellow, granular powder. This powder has the agree-
able odour and the bitter taste of hops; it burns readily, like
lycopodinm, when thrown into the air and ignited ; and is readily
wetted by alcohol or ether, and also gradually by water. When
examined by the microscope the true nature of this powder is
manifest, for it is then seen to be composed of minute, somewhat
globular-topshaped, shining, yellowish glands, which have been
thus described by Stoddart : “ From ;% to % of an inch in diameter,
shaped like flattened, subovate, little saucers, and covered over by
cell markings. They are attached by a short pedicel. As they
get older the central portion expands, and instead of the former
concave shape, swell out and become convex.” The stalk is not
perceptible in the detached gland as found in commerce. The
recent gland is filled with a dark brown or yellowigh liquid ; but
in the dried gland of commerce this liquid is confracted, and
forms a mass in its centre.

The composition of the lupulinic glands has been already
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referred to in speaking of the constituents of the strobiles. Their
virtues appear to reside in the volatile oil and bitter principle.
Both these substances are taken up by alcohol ; but by boiling the
glands in water, although their bitterness is then extracted, their
aroma is more or less driven off. The wolatile oil may be readily
obtained by distilling hops with water; the yield varying from 1
to 2 per cent. The odour of hops is due to this volatile oil. It
has a greenish or reddish-brown colour, according as it is distilled
from the fresh or old strobiles. It has no rotatory power, is neutral
to litmus paper, and when exposed to the air it soon resinifies;
hence the lupulinic glands, which owe much of their medicinal value
to this oil, are preferable in a fresh state, and should always be
preserved excluded from the air in closely stoppered bottles. This
oil, as first noticed by Personne, always contains a small propor-
tion of wvalerol, which ultimately passes into walerianic acid; in
fact, according to Méhu, lupulinic glands contain from 0'1 to
017 per cent of this acid. The formation of valerianic acid in
hops by keeping, has already been noticed, in speaking of the col--
lection and preparation of the strobiles. The bitter principle has
been variously named by chemists lupulin, lupuline, lupulite, and
humulin. It was first noticed by Payen, but does not appear to
have been obtained in a pure state till 1868, when it was isolated
by Lermer, who called it the bitter acid of hops. It is contained
in but minute proportion in the lupulinic glands. It crystallises
in large rhombic prisms, and has an extremely bitter taste. Tt is
probably the tonic principle of the hops. The recent experiments
of Hiti also show, that hops contain a crystallised white, and. an
amorphous brown resin, to which the bitter principle adheres.

Medical Properties and Uses.—For medicinal use lupulina pos-
sesses all the important properties of the strobiles, and may be
with advantage, in most cases, substituted for them, both for
external use, and internal administration ; in this country, how-
ever, it 18 but very rarely prescribed. Tts effects are stated to be
especially manifest in certain irritable conditions of the genito-
urinary organs, as in irritable bladder, gonorrheea, spermatorrheea,
and chordee.



230 HUMULUS LUPULUS

Per. Mat. Med., vol. ii, pt. 1, p. 375; Per. Mat. Med., by B. & R.,
p. 508; Pharmacographia, pp. 497-500; U. 8. Disp., by
W. & B., p. 460; Thomson, Lond. Disp., by Garred, p. 400;
Chem. Gaz., April 1, 1856, from Comptes Rendus, and July 15,
1853; Griessmayer, in Amer. Journ. Pharm., Ang., 1874, p.
360; Stoddart, in Pharm. Journ,, ser. 3, vol. i, p. 986; Ives, in
Silliman’s Journ of Sei., vol. ii (1820), p. 302 ; Trécul, Annales
des Sciences Nat. Bot., vol. 1 (1854), p. 299; Pharm. Journ.,

ser. 3, vol. ix, p. 350 ; Duckworth, in Pharm. Journ., ser. 2,
vol. x, p. 246.

DESCRIPTION OF PLATE.

Drawn from a specimen cultivated in Kew Gardens.
1. A branchlet of a female plant with ripe catkins.
. A fruit with its enlarged bractlet.
. A fruit enveloped in the persistent perianth.
. The same with the perianth removed.
. Vertical—and 6. Transverse section of fruit.
. Portion of panicle of male flowers.
. A single flower.,
. Two female flowers with their bractlets and bract.
10. Bractlets of the same.
11. Vertical section of the ovary.

(3—7, 9—11 enlarged.)
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N. Ord. CANNABINEE.
Genus Cannabisg,® Linn, Baill,, Hist. PL, vi, p. 215.

There is
but a single species.

231. Cannabis sativa, Linn., Sp. Plant., ed. 1, p. 1027 (1753).

Hemp. Indian Hemp. Bhang, Ganjo (Hindustani).

Syn.—C. indica, Lam. C. chinensis, Del,

Figures.—Hayne, viii, t. 35 ; Nees, t. 102; Berg & Sch., t.19 b; Syme,
E. Bot., viii, t. 1283; Reichenb., Ie. FL Germ., xii, t. 655; Nees,
Gen. Fl. Germ. ; Baill.,, Hist. P1, vi, figs. 137—145; Rheede, Hort.
Malab., x, t. 60, 61.

Desoription.—Annunal.  Stem from 3—10 feet or even more in
height, erect, often slightly woody at the base, simple or slightly
branched, slender, striate, slightly rough with a very close short
and fine tomentum, greyish-green. Leaves numerous, alternate
or opposite, spreading, on long slender scabrous petioles with
linear acute stipules at the base, palmate, leaflets 5—7, or only
3 in the upper leaves, the middle one longest, sessile, linear-
lanceolate, acute or attenuate at both ends, strongly and sharply
serrate, finely scabrous and dark green above, pale and very
finely downy beneath, Flowers unisexual, dicecious, small ; male
numerous, shortly stalked, irregularly arranged on the branches
of lax drooping panicles from the axils of the leaves and summit
of the stem, female fewer, sessile, each with a small bract,
crowded in erect, simple, short spikes leafy below, from the axils
of the leaves. Male flower :—Perianth very deeply divided into
5 almost separate, spreading or reflexed, oblong, subacute,
nearly equal, downy, pale yellowish segments, imbricate in the
ovoid acuminate bud ; stamens 5, opposite the segments,
flaments slender, very short, anthers large, pendulous, 2-celled.
Female flower :—Perianth a single cordate-ovate, hirsute, gland-
ular, 5-veined leaf, sheathing round and entirely enclosing the
ovary ; ovary ovoid, smooth, one-celled, with a single pendulous

# Clannabis, cévvafBi, the classical name; of oriental origin,
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ovule, style very short or nome, stigmas 2, filiform, long,
protruding far beyond the perianth, hairy. Fruit small, about
inch long, enclosed in the persistent spathe-like perianth, ovoid-
compressed, pointed, pericarp indehiscent but easily separable
into 2 valves on pressure, smooth, pale brownigh-grey. Seed
completely filling the fruit, embryo strongly curved or doubled
on itself, peripheric ; endosperm scanty, oleaginous.

Habitat.—The Hemp is a native of the temperate parts of Asia
near the Caspian, Southern Siberia, the Kirghiz desert, and Persia ;
also probably of Northern India, Kashmir, and the Himalayag; in the
latter country, as also in China, it was at all events of very ancient
cultivation. It is said to have been introduced into Ttaly in the
Roman period, and has gradually spread into all temperate and warm
countries of both the old and new worlds. It does not appear to
have been known to the ancient Hgyptians, The cultivation of
Hemp iz now chiefly carried on in Central and Southern Rusgia. In
England the plant is not unfrequently met with as a casual
weed in gardens and waste ground near houses, being very
frequently the offspring of seed from the cleanings of birdcages.

The Indian Hemp differs in no respect from the common
plant unless in being somewhat taller and having the leaves
more constantly alternate. The width of the leaflets varies
considerably ; as a rule they are somewhat narrower in the male
than the female plant ; the latter is also usually rather taller and
darker in colour.

In Algeria the Hemp ig cultivated under the name of Kif or
Tekrouri ; the form there grown has a somewhat different habit,
and smaller, darker, mottled fruit.

Syme, E. Bot., viii, p. 131; Ledebour, ¥l. Ross,, iii, p. 634;.
Gren. & Godr., Fl. France, iii, p. 112; Roxb., Fl. Ind., iii,
p. 772; A. DC,, Geogr. Botan., p. 833; Christison, in Ann. &
Mag. Nat. Hist., v (1850), p. 483 ; Dukerley, in Bull. Bot. Soe.
France, xiii, p. 401; Lindl,, Fl. Medica, p. 209; Flick, &
Hanb., Pharmacogr., p. 481.

Official Part and Names.—Caxnasis Invica; the dried flower-
ing tops of the female plants grown in India, and from which the
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resin has not been removed (B. P.). The dried flowering tops of
the female plant grown in India, from which the resin has
not been removed (Indian Hemp, Gunjah, Hind. (I. B L
Canwaprs Inpica; the flowering tops of the female plant of
Cannabis sativa, variety Indica: 2. Canvapis AMERICANA ; the
flowering tops of Cannabis sativa, cultivated in North America
(B8 By

Production and Forms.—The whole of this drug which is
employed in European medicine is derived from India, where it is
grown in many localities, but principally in the districts of
Bogra and Réjshabi, to the north of Caleutta. Indian Hemp is
alone official in the British Pharmacopeeia and the Pharmacopeeia
of India; but in the last Pharmacopeeia of the United States,
both Indian Hemp and American Hemp, which is obtained from
plants cultivated in North America, are official. There are
several forms and preparations of Indian Hemp, but the only one
which is official is that which is known in India under the
Hindustani name of Gumjeh or Gamja. By the London drug-
brokers it is termed Guaza.

Guxism ok Gaxsa.—General Characters and Composition.—
This, which is the principal Indian form of the plant, consists of
the dried tops after flowering, and from which the resin has not
been removed. As usually imported, the samples are made up
of more or less aggregated small masses, each of which is from
about one and a half to two inches and a half in length, and
consisting of the tops of one or more alternate branches, bearing
the remains of the flowers and smaller leaves with a few ripe
fruits, and the whole pressed together by adhesive resinous
matter. Other samples are composed of straight, stiff, woody
stems, several inches long, and bearing above the branched flower-
ing stalks.

Gunjah is rough to the touch, very brittle, of brownish-green
or dusky-green colour, and with scarcely any taste, but with a
faint, peculiar, narcotic, not unpleasant odour. Powell says that
when the leaves have been picked off from the plant, to consti-
tute the other principal form of hemp known in India, called
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bhang, little shoots arise from the stem, and that these when
picked off and dried, form gumnjah.

The most important constituents of Indian Hemp are resin
and wvolatile 0il. The resin, which has been termed cannabin,
ig described by T. and H. Smith, as brown in mass, but of a
fawn colour in thin layers, and burning with a bright white flame
and leaving no ash. Tt is soluble in both alcohol and ether. The
effects of Indian Hemp are commonly regarded as mainly, if not
entirely, due to this constituent. Gunjah yielded Messrs. Smith
from 6 to 7 per cemt. of resin. Gastinell, who has recently
examined the plant cultivated in Egypt, also describes its active
constituent as a resin, which he says exists in the proportion of
about 8 per cent., and which he has named hashishin.

The volatile oil exists in but very small proportion, thus
according to Bohlig, to the extent of only 03 per cent. in the
fresh herb after flowering. It is lighter than water, and is
described by Personne as of an amber colour, and with the
oppressive odour of the hemp plant. The latter chemist has
resolved it into two bodies, one a colourless liquid which he hag
termed cannabene, and the other a solid hydride of this (hydride of
cannabene). The volatile oil is regarded by Personne as the sole
active principle of Indian Hemp ; but although its vapour is stated
to produce when inhaled a peculiar sensation of shuddering, with
motor excitement, followed by prostration and syncope, further
evidence is required before we can speak positively on its action.
Dr. Preobraschersky has recently announced the discovery of a
volatile alkaloid in the tops, &ec., of Indian Hemp, which he
states is similar in its reactions to micotia or nicotine, the active
principle of tobacco; hence, should its presence be confirmed, it
must be, at least, one of the active constituents of the drug.

Medical Properties and Uses—Garrod says “Indian Hemp
produces a peculiar kind of intoxication, attended with exhila-
ration of the spirits and hallucinations, said to be generally of a
pleasing kind. These are followed by narcotic effects, sleep and
stupor. In its anodyne and soporific action it resembles opium,
but its after effects are considered less unpleasant; it does
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not produce constipation nor loss of appetite. Indian hemp
possesses antispasmodic and anodyne powers, for which it has
been chiefly employed in medicine. It has been administered in
the different forms of neuralgia, in spasmodic coughs, as
pertussis and asthma, also in tetanus, hydrophobia, and other
anomalous spasmodic and painful diseages. Sometimes, but
very seldom, it has been used to procure sleep.” Christizon
states that for energy, certainty, and convenience, Indian hemp
ig the next amodyne, hypnotic, and antispasmodic to opium, and
often equals it. Dr. Clendinning speaks favorably of its use as
a mnervine stimulant in removing languor and anxiety, and
raising the pulse and spirits ; and Dr. Conolly thinks it may be
useful in gome chronic forms of mania. As a medicine,
however, it is quite clear that Indian hemp has not fulfilled the
expoctations formed of it on its first introduction into this
country ; it is therefore but little employed at the present time.

In the East, Gunjah and the other forms and preparations of
Indian hemp as described below, are enormously used by
Hindoos and Mahomedans, either for smoking with or without
tobacco, or by swallowing them in combination with other
substances, or by infusion in water, &c.

Ormer Forms anp Prmpararions or Inpian Heme.—The other
principal forms in which Indian hemp is met with in the East are
Bhang, Chwrrus, Hashish, and numerous electuaries, pastes, &c.,
in which butter or some other oily substance is the basis of
formation, as majoon in Calcutta, mapouchart at Cairo, and the
dawames of the Arabs.

1. Bhang, Sidhee, or Subjee.—This form is very much used
in India. It consists of the dried coarsely broken larger leaves
of the plant, mixed with a few fruits. It haga dark-green colour,
and resembles gunjah in odour and taste. It is largely employed
in India for smoking, either with or without tobacco ; and as the
active ingredient of the sweetmeat called majun or majoon. An
intoxicating drink is also prepared by infusing the coarsely
powdered leaves in cold water.

2. Churyus or Charas.—This is the resin which gpontaneously
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exudes in minute drops from the stems, leaves, and tops. It ig
collected in several ways as follows :—thus O’Shaughnessy states
that men in leathern garments brush forcibly through the plants,
and the resin which then adheres to them is scraped off. Another
way ig by rubbing or pressing the tops of the plant in the
palms of the hands, and afterwards scraping off the adhering
regin, A third method, according to Powell, consists in collect-
ing the dust which arises when masses of dry bhang are stirred
about. This resin is necessarily a very impure substance, hence
18 not used in medicine, but is chiefly congumed by smocking.
The best is imported into India from Yorkand.

Gunjah, Bhang, and Churrus, are the principal forms of hemp
which are found in India.

8. Hashish, Haschisch, or Hashash.—This is the Arabic term
for Hemp. It is largely employed in Arabia, and consists of the
dried tops of the plant which are gathered some time before the
seeds are ripe. The word assassin is commonly said to be
derived from the Arabic name for hemp.

In Central Agia a preparation of Indian Hemp is found in flat
cakes, which is also termed Hashish by the Rusgians, and nasha by
the Bucharians. Dr. Preobraschersky, who has recently analyged
it, says its important constituents are an aromalic resin of tolu-like
odour, & colourless wolatile oil, and a wolatile alkaloid analogous
to micotia in its reactions.

Oruer Proouors axp Usms or tue Huue Pranr.—This plant
produces the valuable fibre known as Hemp. It is found,
however, that the hemp plant grown in tropical countries
produces less valuable fibres than the plant of colder latitudes,
but that the former is far more active as an intoxicating and
medicinal agent from secreting a much larger quantity of the
narcotic resin. Hemp is principally obtained from Russia; but
the best is produced in Italy. Inferior hemp is also derived
from the United States and India. Hemp is chiefly used for
cordage, sacking, and sail-cloths. In 1873, 1,251,000 cwts. were
imported into this country.

The fruits, commonly called Hemp seeds, are the achenes of this
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plant. Bach achene contains a single oily seed. These fruits
are demulcent and oleaginous, but appear, at least when ripe, to
have no narcotic properties. They are used for feeding birds ;
and when submitted to pressure, they yield about 25 per cent. of
a fixed oil, which is employed as a varnish, and for other
purposes.

Per. Mat. Med., vol. ii, pt. 1, p. 367 ; Per. Mat. Med,, by B. & R,
p. 504 ; Pharmacographia, p. 491; U. 8. Disp, by W. & B.,
p. 392; O’Shaughnessy, Bengal Disp., pp. 579—604; Powell,
Tconomic Products of the Punjab, 1868, p. 293; Garr. Mat.
Med., p. 361; Cooke, Seven Sisters of Sleep, pp. 212—257;
T. & H. Smith, in Pharm, Journ., vol. vi, ger. 1, p. 171;
Personne, Journ. de Pharm., vol. xxxi (1857), p. 48; Proec.
Amer. Pharm. Assoe., vol, xxii, p. 160; Pharm. Journ., vol. iv,
ser. 3, p. 696; Amer. Journ. Pharm., vol. xlix, p. 371, from

r Ph. Zeitschr. Russl,, 1876, pp. 705—714.

DESCRIPTION OF PLATE.

Drawn from specimens grown in Kew Gardens.
1. Upper part of a female plant.
2. A female flower.

. Perianth unrolled.

. Ovary.

. Section of the same.

. A male panicle.

. A bud.

. A male flower.

. Stamens.

10, 11. Fruit surrounded with the persistent perianth.
12, 13. Fruit.

14, Vertical, and— 15, Transverse section of fruit.
(2-5, 7-9, 11, 18-15 enlarged.)
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N. Ord. UrmaceEm Lindl, Veg. K‘ingd‘, p. 580; Le Maout &
Dec., p. 676 ; Baill.,, Hist. Pl., vi,
Tribe Ulmec.
Genus Ulmus,* Linn, Baill,, Hist. Pl, vi, p. 184. Species

about 20, natives of temperate regions in the Northern
Hemisphere.

232. Ulmus campestris, Linn., Sp. Plant., ed. 1, p. 225 (1753)

Hlm. Common Hlm.

Syn.—U. suberosa, Elwh., U. glabra, Mill.

Pigures—Woodville, t. 242; Hayne, iii, t. 15; Steph. & Ch., t. 120;
Nees, t. 104:; Syme, E. Bot., viii, 1285, 6; Reich,, Ic. Fl. Germ.,
xii, t. 661 ; Nees, Gen. Fl. Germ.

Description.—A large tree, frequently reaching a height of 100
feet, with a stout erect trunk with very rough brownish-grey bark
deeply furrowed longitudinally, and many large branches forming
a rather narrow rounded head, with rough brown bark often with
thick corky ridges, twigs very numerous, slender, young shoots
pubescent, buds small, purple. Leaves alternate, on very short
hairy cylindrical petioles ; stipules oblong, blunt, membranous, pale
brown, quickly deciduous ; blade 13—38 inches long, broadly oval
or somewhat obovate, very unequal at the base, acute at the apex,
nregularly and rather deeply serrate, the numerous parallel
secondary veins running out to the edge, deep green and rather
rough above, paler and covered with very fine short hairs beneath,
thin. Flowers small, appearing before the leaves, very shortly
stalked, pedicels fleshy, articulated near the base, arranged in
small clusters of about 20 flowers in the axils of the leaf-scars of
the previous year ; bracts oblong, rather longer than the pedicels,
orange, ciliated. Perianth funnel-shaped or campanulate, with 5
(rarely 4) rather shallow, triangular, sub-acute lobes, rough with
minute hairs, delicately ciliate, purple, persistent. Stamens 5
(or 4), inserted on the base of the perianth-tube and opposite to

* Ulmus, the Latin name for the tree; the Greek name wag mredéa.
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its lobes, filaments slender, incurved in the bud, afterwards
exserted, anthers 2-celled, dorsifixed, introrse, pink becoming pur-
ple, the connective dilated. Ovary superior, ovoid, much com-
pressed, smooth, 2-celled, with a single pendulous ovule in each
cell ; style none ; stigmas 2, large, curved, villous along the inner
edge. Froit (samara) 1—% inch long, supported on the persistent
perianth, dry, membranous, flat, broadly oblong or obovate, entire,
deeply notched at the rounded apex, 1-celled, the ovoid compressed
cavity placed above the middle near the notch, and completely
surrounded by the thin papery, smooth, radiately-veined, pale, dull
yellow wing. Seed (not seen) solitary, pendulous, testa mem-
branous, marked with the lateral raphe, embryo straight, radicle
short, superior, cotyledons fleshy, flat, obovate ; no endosperm.

Habitat.—There are few trees better known in England than
the Blm, which is common throughout the country. It ig, how-
ever, not a native of our islands, though a very ancient denizen,
and is always a planted tree. The flowers appear very early in
spring before the leaves, in March and April, and are succeeded
rapidly by the little leaf-like fruits, which attain nearly their full
gize, and then fall without perfecting the seed. This species of
Elm is very variable, and botanists have described several species,
differing in the size and form of the leaves and the amount of
pubescence on the under surface, as well as the mode of growth of
the tree; but they are defined with difficulty, and may be con-
sidered as merely varieties. In U. suberosa Ehrh. the bark
developes more or less thick and ridged corky wings.

In Central and Southern Europe the Blm is very common, and
it extends, indeed, into Scandinavia, but the original home of the
tree is probably in Bastern Hurope and Asia; its range now
includes also North Africa, Asia Minor, Siberia, &c., Northern
India and China.

The native Elm of England iz U. montane, Sm., known ag the
Wych Elm, which is a smaller tree with more spreading branches,
much larger leaves, and a usually rounded samara which always
has the seed-cavity situated at about the centre.

Planchon, in DC. Prod., xvii, p. 156; Syme, E. Bot., viii,
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p. 187; Hook. f. Stud. Fl,, p. 334; Watson, Comp. Cyb. Brit.s
p. 310; Gren. and Godr., F1. France, iii, p. 105; Ledebour,
Fl. Ross,, iii, p. 646 ; Lindl., F1, Med., p. 303.

Official Part and Name.—Urmi Cortex; the dried inner bark,
from trees indigenous to, and cultivated in, Britain (B. P.). The
dried inner bark (I. P.). It is not official in the Pharmacopeeia
of the United States, the dried inner bark of Ulmus fulva being
there official instead of the present bark.

Oollection and Preparation.—For medicinal use elm bark should
be separated from the tree in the spring, and after the removal of
the rough outer corky layer and the middle layer, the liber or inner
bark should be quickly dried. ;

General Characters and Composition.—When prepared as above,
elm bark is found in the form of broad flattish pieces, varying in
thickness, but rarely more than one eighth of an inch, brownish-
yellow in colour, somewhat striated on the inner surface, but
smooth on the outer surface, and showing the marks of the knife
used in removing the outer layers of bark. It is tough and
fibrous, almost inodorous, but with a slightly mucilaginous, bitter,
and astringent taste.

The principal constituents of the official elm bark are muecilage
and fannic acid. As ordinarily prepared, when it consists of liber
only, it contains no starch, but this latter substance iz a consti-
tuent of the middle cortical layer. In the summer months a
gummy substance is exuded from the bark of the elm tree,
which is converted by the action of the air into a brown insoluble
matter, which has been called wlmin. A decoction of elm bark ig
turned green by perchloride of iron, and a precipitate is formed in
it by a solution of gelatine. When a concentrated decoction i used,
the addition of perchloride of iron then produces a brown pre-
cipitate.

Medieal Properties and Uses.—JElm bark possesses mild astrin-
gent, tonic, and demulcent properties, and in full doses it is said to
act as a diaphoretic and diuretic. In the form of decoction it
has been thought to be useful in chronic skin diseages, more
especially those of a squamous character, as lepra, psoriasis, and
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herpes. Some practitioners have used it as an alterative instead
of sarsaparilla, for which they have regarded it as a good and
cheap substitute. As a medicine, however, it i3 now nearly obso-
lete.
The dried bark, when ground to powder, has been mixed with
meal, in Norway, to make bread in times of zcarity.
Peor. Mat. Med., vol.ii, pt. 1, p.363; U. 8. Disp., by W. & B,
p. 875 ; Pharmacographia, p. 500 ; Watts, Dict. Chem,, vol. v,
p. 936; Steph. and Church., by Burnett, vol. ii, pl 120;
Sigmond, in Med. Bot. Trans., vol. i, p. 169.

DEBCRIPTION OF PLATE,
Drawn from specimens collected near London.
. A twig with flowers,
. Section of a flower-cluster.,
. A single flower with bract.
. Vertical section of ovary.
. A cluster of fruit.
. A single fruit.
. A twig with leaves.
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(2-4 enlarged.)
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N, Ord. UnMACE .
Tribe Ulmee.
Genus Ulmus, Linw.

233. Ulmus fulva, Michauz, Fl. Bor.-Americ., i, p. 172 (18083).

Slippery Elm. Red Elm.

Syn.—U. rubra, Mich. fil.
Figure.—Mich. f., N. American Sylva, iii, t. 128.

Deseription.—A small or moderate-sized tree, rarely reaching
50—60 feet, bark reddish-brown, young twigs pubescent, buds
large, the inner scales covered with long orange-red down. Leaves
large, alternate, on short cylindrical hairy petioles, blade 4—8
inches long, oblong-oval, acute or acuminate, very unequal at the
rounded or subcordate base, strongly doubly serrate, rough with
very short stiff hairs above, thickly pubescent beneath. Flowers
nearly sessile or shortly stalked, arranged as in U. campestris,
bracts with long rufous hairs. Perianth as in the last, but
somewhat larger, more deeply cut into 6—9 lobes, and covered
with long rufous hairs. Stamens 6—9. Pistil as in the last.
Fruit much like that of U, campestris, but usually more orbicular
in outline, the seed-cavity placed about the centre of the fruit,
gilky with short fulvous hairs.

Habitat—This is the North American Elm, and is common in
elevated and open places, banks of rivers, &c., in Canada and the
North United States, extending southwards to Western Florida, in
woods. It flowers in March and April, and the fruit is ripe by
end of May. U. fulve is a near ally of the English U. montana.
It can, however, be easily recognised by its large rufous-hairy
buds and the very rough upper surface of the leaves.

A. Gray, Man. Bot. U. States, p. 442; Chapman, Fl. South

States, p. 416; Planchon, DC. Prod., xvii, p. 161; Lindl.
FL Med., p. 303.

Official Part and Names.—Uinvs, Slippery Blm Bark; the
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inner bark (U. S. P.). Tt is not official in the British Phar-
macopoeia, or the Pharmacopeeia of India.

Collection amd Preparation.—Slippery Elm bark should be
collected in the spring, and when deprived of its outer layers,
dried. In collecting the bark the tree is destroyed, and as the
wood is of no commercial value, no effort is made to cultivate the
plant, or replace the loss. Thus while the demand for this bark
is increasing year by year, the supply is diminighing, and the
collectors who formerly obtained it in large quantities in New
York and other eastern states, have now to go westward for their
supplies. :

General Oharacters and Composition.—Slippery elm bark or red
el bark is found in the form of powder, or cut into small pieces, or
in flattish pieces of variable size. The latter condition is that in
which it is more commonly found in the pharmacies of the United
States. The pieces are frequently two or three feet long, several
inches broad, and from one to two lines thick. Externally it has
a reddish-yellow colour, the reddish tint being more evident on its
inner surface ; and it is so extremely tough and fibrous that it may
be bent double without breaking. It has a peculiar sweetish
odour, which resembles fenugreek, and a very mucilaginous
taste when chewed. The powder has a light greyish-fawn
colonr. Much of the powdered elm bark found in the United
States is said to be adulterated with starchy matter, probably
flour,

Wood and Bache say that much of the bark brought into the
market is of inferior quality, being very deficient in mucilage.
It has, however, ¢ the characteristic odour of the best bark, but
is much less fibrous and more brittle, breaking abruptly when
bent instead of being capable, like the better kind, of being folded
lengthwise without breaking.” It is uncerfain to what this
inferiority is owing, whether to difference in the species, or the
age, or to circumstances in the growth of the tree producing it.

The principal constituent of slippery elm bark is a peculiar
mucilage, which is readily imparted to either cold or hot water,
forming a very viscid mixture, but not a true solution. The
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mucilage is copiously precipitated by the solution both of the
acetate and subacetate of lead, but not by aleohol.

Medical Propertics and Uses.—Slippery elm bark is a valuable
demuleent, and is applicable in all cases where this class of medi-
cines is required. It is much employed in the United States, both
externally and internally. It is usually administered in the form
of an infusion, and is especially recommended in catarrhal affec-
tiong, diarrheea, dysentery, and diseases of the urinary passages.
In cases of external inflammation the infusion is also regarded as
an excellent application. The powder is much uged for making an
emollient poultice ; or in some cases the bark, previously softened
by boiling water, is employed as an emollient application. More
recently, the bark has also been recommended for the dilatation of
strictures and fistulas, The mucilage possesses nutritive properties,
and it is said, that in consequence, the bark has been sufficient
for the support of life for some days, when no other food could be
obtained.

It is also stated that slippery elm bark has the property of
preserving fatty substances, such as butter and lard, from rancidity,
when these are melted with it and kept in contact for some time.

Per. Mat. Med., vol. ii, pt. 1, p. 364; Pharmacographia, p. 501 ;
U. 8. Disp., by W. & B, p. 876; Wood, Ther. and Pharm.,

vol. ii, p. 804; Proc. Amer. Pharm. Assoc., vol. xxi, p. 435,
Amer. Journ. of Pharm., vol. xxiv, p. 180.

DESCRIFTION OF PLATE,

Drawn chiefly from a specimen in the British Muscum collected by
Bartram in N. America.

1, 2. A flower.
3. A fruit.
4. Twig with leaves.

5. A large full-grown leaf.

(2 enlarged.)
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N. Ord. Savtorsea. Lindl, Veg. Kingd., p. 254; Le Maout &
Dec., p. 685.
Genus Salix*® Linn. Andersson, in DC. Prod., xvi, pt. 2,
pp. 191—323. Species very variously estimated, say
about 200 ; found in nearly all parts of the world.

234. Salix alba, Linn., Sp. Plant., ed. 1, p. 1021 (1753).

White Willow. Golden Willow.

Syn.—8. cerulea, Sm. 8. vitellina, Linn.

Figures.— Woodville, vol. v; Hayne, xiii, t. 42; Nees, Supp.; Syme,
E. Bot., viii, tt, 1309--11; Reich., Ie. Fl. Germ., xi, t. 608.

Deseription.—A large tree, attaining a height of 60 feet or
more, with numerous ascending branches, bark grey or yellow,
furrowed, young shoots and buds white and silky. Leaves
numerons, alternate, on short silky petioles ; stipules small, lanceo-
late or subulate, erect, soon falling, blade 8—4 inches long,
narrowly lanceolate-oblong, tapering and very acute at the apex,
tapering at the base, shallowly serrate on the margin, with very
forward-pointing, gland-tipped teeth, whitish with adpressed silky
hairs on both surfaces but especially beneath, often becoming
glabrous above when old, midrib prominent on the under surface.
Flowers very small, numerouns, unisexual, dicecious, sessile, each in
the axil of a small oval-oblong, sub-acute, ciliated, scaly bract,
closely placed to form slender, cylindrical, spreading or erect spikes
(catking) about 14—2% inches long, borne on short lateral leafy
branchlets and appearing with the young leaves. Male flowers :—
perianth none unless represented by two very small glandular
scales (disk, nectary) ; stamens 2, distinct, filaments rather long,
stiff, hairy below, anthers small, 2-celled, roundish, yellow. Female
flowers :—perianth none, scales as in the male flowers ; pistil ses-
sile, ovary ovate, tapering, smooth, 1-celled, with numerous parietal
ovules, style very short, stigmas 2, spreading, each divided into
2 lobes. Fruit very small, dry, conical, dehiscing loculicidally

* Salix, the classicul Latin name for the willow.
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from above into 2 recurved valves, 1l-celled. Seeds numerous,
very small, each surrounded by aring of long silky hairs (arillug),
which come off from the very short funicle ; embryo with flat
oval cotyledong, radicle inferior, no endosperm.

Habitat.—A common tree on river banks, the sides of streams
and ditches, and in marshy ground, but very frequently planted,
and possibly originally introduced. In guch situations it is found
throughout England and the greater part of Scotland, and has a
very extensive range throughout Central and South Europe,
Northern Africa, and temperate Asia, Syria, and Persia, to the
Himalayas. It has been introduced into America. The flowers
are produnced in April and May with the young leaves, and the
male catkins soon fall.

The foliage presents some variation in the amount of silkiness.
The variety called S. vitellina may be known by its polished golden-
orange twigs and the long scales of the catkins. Andersson
describes many other varieties.

Andersson, in DC. Prod., xvi, 2, p. 211; Syme, E. Bot., viii,
p. 210 ; Hook. f., Stud. FL, p. 337 ; Watson, Comp. Cyb. Brit.,
p- 314; Gren. and Godr., Flore de France, iii, p. 125; Lede-
bour, Fl. Ross., iii, p. 598; Lindl., F1. Med., p. 318.

Official Part and Name.—Sanix ; the bark of Salix alba (U. S. P.
Secondary). It is not official in the British Pharmacopceia, or the
Pharmacopeeia of India. But the barks of Saliz alba, Saliz
caprea, Salix fragilis, and other species of Saliz, were formerly
official in the Londoen, Hdinburgh, or Dublin Pharmacopceias.

General Characters and Composition.—The Willow bark of
commerce is derived from various species and varieties of Salim,
and varies in its characters accordingly. It is generally
obtained from the branches, and then, when dried, it is thin,
quilled, of a brownish colour externally, whitish within, tough,
fibrous, and difficult to powder, with a feeble, somewhat aromatic
odour, and a bitter astringent taste. Those barks which have
the most bitter taste are usually regarded as the best. Great
difference of opinion has, however, prevailed as to which species
possessed the most medicinal power.  The bark of Salix
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RBusselliana, Smith, the Bedford Willow, was regarded by Sir J.
H. Smith as the most valuable species; but, as remarked by
Lindley, if the medicinal qualities of Willow bark are dependent
upon its bitterness, that of Saliz purpures, Linn., which is the
most bitter, should be the best.

The principal constituents of Willow bark are fanniec acid
and a peculiar neutral principle called salicin. The amount of
tannic acid is so considerable in willow bark that it has been usged
for tanning, and it iz sald to be especially abundant in the bark
of Saliz Russelliana. Both water and alcohol take up the active
properties of the bark. Salicin has been obtained from more
than twenty species of Saliz, and also from several species of
Populus ; the barks of 8. Russelliana, S. alba, S. caprea, S.
fragilis, S. pentandra, and S. purpuwrea, arve said to yield it in the
largest proportion; but further experiments are required on
this point. Salicin, when pure, occurs in white scaly crystals,
which have a very bitter taste; they are soluble in both
alcohol and water, but are insoluble in ether. Concentrated
sulphuric acid decomposes it, producing a bright red colour.
Salicin is a neutral glucoside, for when boiled with dilute
sulphuric acid, or when acted npon by emulsin, it is converted
into glucose and seligenin, which latter substance is a diatomie
phenol-alcohol, crystallizing in pearly scales, which are soluble in
water. When gently heated with sulphuric acid and bichromate
of potash, salicin is converted into the fragrant oil of meadow
sweet, hydride of salicyl, or salicylous acid, which differs only in
composition from salicylic acid by containing an atom less of
oxygen. Salieylic acid was formerly obtained from the willow,
meadow sweet (Spirea Ulmaria), and winter-green (Gaultheric
procumbens), but it is now very largely prepared from carbolic acid.
Salicylic acid is also contained in oil of cloves. Salicin may be
obtained by boiling an aqueous infusion of willow bark with
hydrated oxide of lead, which precipitates the tannin and colour-
ing matter ; then filtering and evaporating the solution, when the
salicin is deposited, and may be purified by repeated solution and
crystallization.
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Medrveal Properties and Uses.—Willow bark possesses tonic and
astringent properties, and has been employed as a substitute for
cinchona bark in intermittent fevers. It owes its activity to fhe
presence of salicin, in which form it is usually administered.
From the testimony of numerous practitioners in this country,
on the Continent of Europe, and in the United States, there
appears to be little doubt that salicin has to some extent
antiperiodic properties, but far inferior in this respect to quinia.
Garrod only regards it as possibly useful as a mild bitter
tonic, when given in doses of from ten to t-w'cnt-y grains. He
states that he ‘“has made many trials of salicin in cases both
of ague and of intermittent mneuralgia, and his experience
amounts to this,—that salicin is a drug devoid of any true
antiperiodic property, twenty to thirty grains given three times
a day failed to check ague, but the patients were subsequently
cured at once by the exhibition of quinine ; and the same negative
results were found to follow its administration in neuralgia.”
When taken internally, salicin iz eliminated in the urine as
hydride of salicyl, the secretion then giving a purple-red colour
with the persalts of iron. Recently, Senator has obtained very
favorable results from the administration of salicin in various febrile
complaints such as typhms, &ec. Salicin has also been given
with success by Maclagan and Senator in acute rheumatism.

The decoction of willow bark has been found beneficial as an
application to foul and indolent ulcers; and in chronic skin
affections, as psoriasis.

Recently, salicylic acid and its salts, more especially salicylate
of soda, have been extensively used in medicine; and as a remedy
in rheumatism, and some other diseases, the powers of salicylic
acid may be considered as established. Salicylic acid has also
been largely employed as a preservative agent, and has been
proved fo possess powerful antiseptic properties; in fact, these
properties of salicylic acid are now extensively utilised in beer
brewing, the preservation of fruits, and in other ways. It is also
now largely used instead of carbolic acid in antiseptic surgery.
Dr. Fergus has recently recommended salicylic acid as a topical
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application in diphtheria. It has also been successfully used as
an internal remedy in diphtheria. Salicylic acid is said to have
an injurious effect upon the teeth, hence Dr. Buch strongly
cautions the public against the use of salicylic acid as a wash for
the mouth and teeth. All persons, therefore, using this acid or
its salts, should rinse the mouth with water after taking a dose
of either of them.

Per. Mat. Med., vol. ii, pt. 1, p. 838 ; Lindl., Flor. Med,, p. 317,
Steph. & Church., Med. Bot., by Burnett, vol. iii, pl. 139;
Watts, Dict. Chem., vol. v, p 147; Garr., Mat. Med., p. 352;
U. 8. Disp., by W. & B., p. 765; Kolbe, in Pharm. Journ.,
vol. v, ser. 3, p. 421; Benger, in Pharm. Journ., vol. vi, ser. 3,
p: 210; Hunter, in Pharm, Journ., vol. vii, ser, 3, p. 276 ;
Williams, in Pharm. Journ., vol. viii, ser. 3, p. 785; Several
Papers in Year-Book of Phazmacy for 1875, 1876, and 1877 ;
Proc. Amer. Pharm. Assoc., vol. xxiv, p. 369.

DESCRIPTION OF PLATE.

Drawn from specimens collected near London and in Lancashire.
1. A branchlet of the male tree with flowers.
2. A male flower.
3. A branchlet of a female tree with flowers.
4. A female flower.
5, 6. Fruit dehiscing.
7, 8. A seed.
9. Twig with leaves.
2, 4, 6, 8 enlarged.)
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N. Ord. EvpHorBIACE®E. Lindl., Veg. Kingd., p. 274 ; Baill,
Hist. Pl., v; Le Maout & Dec., p. 687.
Tribe Hippomanee.
Genus Manihot,* Adans. Baill, Hist. PL, v, p. 180. Over

70 species have been described, natives of tropical parts of
the New World.

235. Manihot utilissima, Pohl, Plant. Brasil. Ie. & Descript., i,
p. 32 (1827).

Manioe. Mandioe. Cassava. Cassada.

Syn.—Jatropha Manihot, Linn. Janipha Manihot, Kunth. M. edule,
A. Rich,

Figures,—Tussae, F1. des Antilles, iii, t. 1; Pohl, loe. cit., t. 24; Berg,
Characterist., t. 24, fig. 199 ; Bot. Mag., t. 3071 ; Fl. Brasil., fase. 64,
t. 65.

Deseription.—A  herbaceous or semi-shrubby perennial, with
very large, cylindrical, tapering, fleshy, yellowish roots, reaching
ag much as 3 feet long and 6 to 9 inches in diameter, filled with a
milky juice. Stems slender, 5 to 9 feet in height, somewhat
woody below, with a whitish bark, erect, cylindrical, often some-
what zigzag, smooth, purplish and glaucous, branched above.
Leaves large, spreading, alternate, on long slender cylindrical
purplish stalks, deciduous just above the base and leaving that
as a wart-like, flat-topped projection from the stem. Stipules
about } inch long, narrowly triangular-linear, acute, smooth, usunally
deciduous ; blade 8—4 inches long, palmate, very deeply divided
nearly to the base into 3—7 nearly equal linear-oblong or oval-
oblong segments, which are usually somewhat narrowed below,
acute or acuminate, entire, glabrous and dull green above, very
glaucons and sometimes puberulous on the prominent yellowish
veins beneath, thin, deflexed and reddish when young. Flowers
unigexual, moncweious, of moderate size, the female the larger, on
slender pedicels, arranged in small few-flowered stalked racemose

* Manihot, given as the native Brazilian name for the present species in
the early Spanish treatises of the 16th century.
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panicles 4 or 5 inches long, several of which come off together from
the forks of the branches, flowers of each sex mixed, or the male
flowers aboveand female below, bracts large, narrow, articulated, early
caducous. Male flowers :—perianth bell-shaped, deeply cut about
half way down into 5 acute segments, dull orange or yellow, purplish
outside, smooth ; stamens 10, distinet, filaments shorter than the
perianth, slender, somewhat unequal, anthers oblong, yellow,
inserted beneath the large, flat, orange-coloured, fleshy dise, which
is deeply 10-lobed, with the lobes projecting between the bases of
the filaments; no pistil. Female flowers :—perianth much as in
the male, but more deeply cut ; stamens none; ovary surrounded
at the base by an annular, succulent, orange digc, ovoid-conical,
smooth, purple, with 6 thick, lobed, blunt, narrow wings or ridges
down the sides, 3-celled, with one ovule in each cell ; style short,
stigmas 3, spreading or reflexed, lobed, and plaited, white. Fruit
shortly stalked, about § inch long, globose-ovoid, glabrous but rough
with raised ridged prominences, with 6 thick, narrow, rather undu-
lated wings, the 8 down the backs of the carpels the most promi-
nent, 3-celled, dehiscing septicidally into 8 cocei, which also
separate from the axis and dehisce along the ventral suture
(septifragal). Seeds solitary in each coccus, about ; inch long,
oblong, compressed, smooth, grey, with a prominent caruncle
round the hilum, cotyledons foliaceous.

Habitat.—A plant much cultivated throughout the tropics,
especially in-the New World. There is good reason to believe
it indigenous to Brazil, where it was in common cultivation when
the country was first visited by Europeans ; it does not, however,
certainly appear to have been ever met with in a truly wild state,
though many other species of the genus are native there. Next
to §. America the Cassava is most largely grown in West Tropical
Africa ; its cultivation is there universal, and the plant has become
semi-spontaneous. It has been in consequence supposed to be
indigenous to Africa, but there can be little doubt that it has
been in some way or another imported from America. Specimens
are grown in the hot-houses of our botanic gardens, but the plant
never flowers with uns. It seems, indeed, that the flowers are
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everywhere somewhat rarely produced ; they appear in March and
April, and the fruit is ripe in July.

As is usually the case with cultivated plants the Manioc presents
congiderable variety. The number of segments in the leaves is
most usually 5, but varies from 8 to 7, the latter being a
frequent number ; the depth of the division between them is some-
times much shallower than above described, and a form with
entire leaves has been recorded. Varieties are recognised also
according to the colour of the stem, red, blue, or blackish. There
is also a variety which possesses an innocuous juice in the root.

But the plant usually grown as Sweet Cassava, or Manioe with a
non-poisonous juice, is M. Aipi, Pohl (Jatropha duleis, Gmel.).
This is figured in Pohl’s work above quoted, t. 23. Tt is very
similar to M. wlilissima, with which some botanists place it.
Miller, however, regards it as a variety of his M. palmata, which
1s distinguished by the absence of wings on the ovary and capsule,
the much larger anthers, and the presence of pubescence on the

young shoots, besides the bland character of the roots, which are
reddish in colour.

Pohl, Plant. Brasil.. i, p. 32; Miiller, in DC. Prod., xv, pt. 2,
p- 1064, and in Fl. Brasil,, fasc. 64, 457; DC. Géogr. Bot.,
p. 816; Lindl., F1. Med., p. 185,

Official Part and Name—TArioca ; the fecula of the voot of
Janipha Manipha, Bot. Mag. (U. S. P.). It is not official in the
British Pharmacopeeia, or the Pharmacopeeia of India, but it
was formerly recognised in both the Edinburgh and Dublin
Pharmacopceias.

1. Gexeran CHARACTERS AND Propucrs or TaE Roors.—Two
kinds of cassava root are distinguished, which are obtained from
different varieties of the plant; these are termed bitter cassava
root and sweet cassava root. A, Bitter Cassava Root is large and
tubercular, and abounds in & poisonous milky juice. It is difficult
to distinguish it by its appearance from the sweet cassava root,
but it is devoid of the tough, fibrous, or woody portions found
in the centre of that root, and it does not become goft like it by
boiling or roasting. The meal known as cassava meal iz obtained
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by subjecting the grated root to pressure to express the juice, and
then drying and pounding the residual cake. Of this meal cassava
bread is made. This is found in thin cakes, which are prepared
by gently heating the moistened meal, and then drying it in the
sun, The expressed juice of the root by standing deposits the
starch called cassava starch, of which the official tapioca iz made.
This juice, freed from starch, and boiled, is commonly regarded
.as a powerful antiseptic, but Attfield has conclusively shown that
its powers in that respect are very slight. The sauce called cassa-
reep 1s made from the juice concentrated by heat, which dissi-
pates its poisonous properties, and afterwards flavoured by aroma-
tics, Cassareep, when mixed with peppers and meat, forms the
West Indian “ pepper-pot.” B. Sweet Cassava Root resembles
the bitter, as already noticed, in external appearance, but, unlike
the latter, it is not poisonous, and may be eaten with impunity.
It is a common article of food in the West Indies and some parts
of South America, when boiled or roasted. It is as mealy as
a potato when boiled. The expressed juice of the root, when
fermented, constitutes the intoxicating liquor drunk by the
Indians, and called Piwarry. Cassava meal and bread, cassave
starch, and tapioca, are prepared from the sweet, as well as the
bitter cassava root.

Composition.—The principal constituent of both the bitter and
sweet cassava roots is starch. Bitter cassava root also yields
hydrocyanic acid to which its poisonous properties are due.

2. Cassava Starce or Tarroca Mean.—This starch is found in
two states, which are known under the names of cassava starch
and fapioca. A. Oussava staveh ; tapioea meal ; or DBrazilion
arrow-root. 'This is the meal deposited from the expressed juice
of the cassava roots after being washed and dried in the air
without heat. It is usually imported from Rio Janeiro. It is
white and pulverulent, and resembles in external appearance
Maranta starch. When examined by the microscope it is,
however, readily distinguished, for it is then seen to consist of

small single granules, which are generally mullar-ghaped, and
when seen endwise they appear circular or globular. Some are
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also truncated ovate granules. The hilum is circular, cracked
in a stellate manner, and surrounded with rings. These micro-
scopic and other characters apply equally to both bitter cassava
starch and sweet cassava starch. B, Tapioca.—This, which
is official in the Pharmacopceia of the United States, is im-
ported from Rio Janeiro and Bahia. The tapioca imported
from Rio is always much whiter, and has a more pearl-like
appearance than that from Bahia, which is coarse and has a
yellowish tint. Tapioca is nothing more than cassava starch
which while moist or damp, has been heated on hot plates. By
this treatment the starch granules swell, many of them burst,
and the whole agglomerate in small irregular masses or lumps.
In consequence of the change thus effected in the starch
granules, tapioca is partially soluble in cold water, and the
filtered cold solution strikes a blue colour with tincture of iodine.
In boiling water it swells up, and forms a transparent, viscous,
jelly-like mass,

Properties and Uses—The effects and uses of tapioca are like
those of other starches. It is entirely devoid of irritating and
stimulating properties. Made into puddings, it is extensively
employed as a dietetical substance. Boiled in water or milk,
and flavoured with sugar, spices, or wine, according to circum-
stances, it is used as an agreeable, nutritious, and easily
digestible article of food for the sick and convalescent. It ig
also much used for infants at the time of weaning.

Per. Mat. Med,, vol. ii, pt. 1, p. 429; Christison, Disp., p. 909;
U. 8. Disp., by W. & B,, p. 858; Shier, Report on the Starch-
producing Plants of British Guiana, Demerara, 1847 ; Hamil-
ton, in Pharm, Journ., vol. v, ser. 1, p. 27 ;Henry and Boutron-
Chalard, Journ. de Pharm., vol. xxii, p. 118; Pharm. Journ.,
vol. vii, ser. 1, p. 197, and vol ii, p. 248; Pharm. Jomrn,,

vol. vi, ser. 2, p. 802, and vol. ii, p. 13; Attfield, in Pharm,
Journ,, vol. i, ser. 3, p. 274; Pharm. Journ., vol. iii, ser. 3, p. 569.




Drawn from specimens in the British Museum, collectéd by Welwitsch in
Angola, Africa (no. 301).
165
. Vertical section of a male flower.
. Disc of the same.
. Vertical section of female flower.

. Transverse section of the same.
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DESCRIPTION OF PLATE.

Upper part of a branch with flowers.

Ovary,

Seeds.
(2-5 enlarged.)
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N. Ord. BEUPHOREBIACE®.
Tribe Acalyphec.
Genns Mallotus,* FLourefro. Miill. Arg. in DC, L e, pp.
956—0983; Baill,, Hist. P1., v, p. 196. Species 72, natives of
the hot parts of the Old World.

236, Mallotus philippinensis, Mill. Arg. in Linnea, xxxiv,
p. 196 (1865).

Kamela, Kamal, &e. (N. India), Punndga Kesara (Sanskrit),

Syn.—Croton philippense, Lam. (1786). C. punctatus, Refz. C. coc-
cineus, Willd. Rottlerat tinctoria, Roxb. (1798). R. aurantiaca,
H. & A. Echinus philippinensis, Baill.

Figures—Rheede, Hort. Malab., pt. 5, t. 21 (and t. 24, which represents
a state with fasciated branches); Roxh. Corom, P, iii, t. 168; Bed-
dome, Fl. Sylv., t. 289.

Deseription.—A tree of 20—380 feet, with a trunk 3—4 feet
round ; branches slender, with a pale bark, the younger ones
covered with a more or less dense ferrugineous tomentum,
Leaves articulated, alternate, petioles 1—2 inches long, rusty-
tomentose, swollen at the end, blade 3—6 or more inches long,
ovate or rhombic-ovate, with two obscure glands at the base,
entire, coriaceous, upper surface glabrous, 3-nerved at base, veins
very prominent on under surface, which is dengely covered with a
tomentum of minute, rusty, stellate hairs. Flowers dicecious;
female flowers in lax spike-like terminal and axillary racemes ; male
flowers 3 together in the axils of small bracts, arranged in longer
often much branched axillary panicles ; both more or less set with
ferrungineous tomentum. Male flowers :—perianth of 8 or 4 thin
lanceolate reflexed leaves; stamens about 20 or more on long
filaments, the connective tipped by a small red gland. Temale
flowers :—perianth of 2 (3, or more) broadly ovate leaves slightly

#* From paMwric, woolly.
| Named after the Rev. Dr. Rottler, a Danish missionary at Tranquebax,
in India, who died in 1336.
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connected below ; ovary included in the perianth, densely clothed
with a thick covering of stellate hairs and minute red granular
bodies ; styles 3, broad, spreading, covered on their inner surface
with long papillary processes. Capsule trigonous-globular, about
sths of an inch in diameter; pericarp tough, greemish, more or
less covered with a bright crimson layer of minute, readily
detached granules, dehiscing septifragally by 3 valves. Seeds one
in each cell, short, round on back, flat in front, attached to
summit of axis, dark purple-brown, smooth, without a caruncle.

Habitat.—This tree is widely distributed through the Bast, from
Abyssinia (Hanbury) to the Indian peninsula, where it is common
in the sub-Himalayan tract, ascending to 4500 feet, Ceylon,
Malaya, the Philippines, Hongkong, and Australia, flowering
November to January. It is cultivated in a few botanic gardens
in this country, but has not yet flowered with us.

Roxb., Fl. Ind., iii, p. 827 ; Benth., Fl. Hongkong,, p. 307 ; Benth.,
Fl. Austral., vi, p. 141; Mill. Arg. in DC. Prod,, 1. ¢, p. 980;
Brandis, Forest Fl. Ind., p. 444,

Official Part and Names.—Kamara. A powder which consists of
the minute glands that cover the capsules of Rottlera tinctoria,
Rowzb. (B. P)—A powder which consists of minute glands
(Kamala) that cover the capsules (L. P.)—Rorriera, Kameela.
The glandular powder and hairs obtained from the capsules of
Rottlera tinctoria, Roxburgh (U. 8. P. Secondary).

Production and Collection.—Kamala is produced in several parts
of India, from which it is imported into this country and else-
where. The following particulars of its collection in the north-
west provinces of the Madras Presidency are derived from
Pharmacographia :— Enormous quantities of ERottlera tinctoria
are found growing at the feet of these hilly, and every
season numbers of people, chiefly women and children, are
engaged in collecting the powder for exportation to the plains.
They gather the berries in large quantities, and throw them into
a great basket, in which they roll them about, rubbing them with
their hands so as to divest them of the powder, which falls
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through the basket as through a sieve, and is received below on
a cloth spread for the purpose. This powder forms the Kamala
of commerce, and is in great repute as an anthelminitic, but is
most extensively used as a dye. The adulterations are chiefly the
powdered leaves, and the fruit-stalks with a little earthy matter,
but the percentage is not large. The operations of picking the
fruit and rubbing off the powder commence here in the beginning
of March and last about a month.”” Kamala is also collected in
Eastern Africa and Southern Arabia.

General Characters and Composition, — Kamala is a fine,
granular, mobile powder, of a brick-red or madder colour, with
but little smell or taste. It is insoluble in cold water, and nearly
50 in hoiling water, but ether, alcohol, chloroform, and benzol
dissolve its resinous portion, and form deep red solutions. It
resembles Iycopodium by floating on water, and by igniting when
sprinkled over a flame. When examined by a microscope it is
seen to consist of minute irregular spherical, semi-transparent,
garnet-red glands with a wavy surface, more or less mixed with
stellate hairs and sand. The glands or pure kamala may be
removed by gifting.

Much doubt exists as to the chemical constitution of kamala.
Some years since Dr. Thomas Anderson, of Glasgow, obtained a
principle, which he called Rottlerin, in the form of minute, yellow,
platy crystals with a satiny lustre. These crystals were readily
soluble in water, sparingly soluble in cold alcohol, but more so in hot
aleohol, and insoluble in water. ILeube, who afterwards examined
kamala, was unable to obtain this principle, but he found two
resing which together formed 80 per cent. of the drug, and these
he regarded as the active constituents. It is certain, however, that
minute crystals may be obtained in some cases from an ethereal
solution of kamala by spontaneous evaporation, but the exact
nature of these erystals is unknown.

Medical Properties and Uses.—Kamala acts speedily and actively

as a purgative, but it not unfrequently causes much nausea and
griping. In India it has long been employed as an anthelmintic,
being especially adapted for the expulsion of tape-worm. Dr. Mac-
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kinnon, after an extended trial, says that kamala is a safe and
efficient remedy for tape-worm, and more certain than either
turpentine or kousso. Dr. Anderson, an army surgeon in India,
‘also speaks highly of its value. He writes, “ The worm is gene-
rally passed entire, and almost always dead, and in all the cases
I have examined (fifteen) I was able to detect the head.”” It is,
however, but little esteemed in this country as an anthelmintic,
fern rhizome being generally regarded ag more efficacious. Garrod
says, however, that he has wsed it with success in gome cases.
Kamala has also been used externally in this country in herpetic
ring-worm.. In Indiakamala is also frequently employed as an ex-
ternal application in scabies and various other affections of the skin.
It is also used in India for dyeing silk a rich orange-brown. The
dye ig also known at Aden under the name of Waras or Wurrus.

Pharmacographia, p. 515; Ph. J1., vol. xii (1853),.886, 589, and
vol. xvii (1858), 408; Per. Mat. Med., by B. and R., p. 536;
U. 8. Disp., by W. and B., p. 744 ; Gar. Mat. Med. p. 312.

DESCRIPTION O PLATE,

Drawn from Indian specimens in the herbarium of the Brit. Musenm, the
male plant collected by Wallich ; the female collected by Dr. Thomson. 1, A
male panicle. 2. A male flower. 3. Extremity of branch of a female plant.
4. A female flower. 5. Vertical section of the same. 6. Transverse section
of the ovary. 7 and 8 Fruit. 9. Front and 10. Back view of a seed.
11. Bome of the small glands removed from the eapsule. (2, 4—6, and 8
enlarged, 11 greatly magnified.)
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N. Ord. EUPHORBIACE&.
Tribe Acalyphec.
Genus Ricinus* Linn. Mill. Arg. in DC. Prod., xv, pt. 2,
pp. 1016-21; Baill,, Hist. PL, v, p. 109. Species a single

very variable one.

237. Ricinus communis, Linn., Sp. Plant. ed. 1, p. 1007 (1753).
Palma-Christi,  Castor Oil,

Syn.—R. europmus, Nees. R. levis, DC. R. viridis, Willd. R.
lividus, Jueq. R. africanus, Mill. &e. &e.

Figures—Woodville, t. 221 ; Nees, t. 140; Hayne, x, t. 48; Steph. & Ch,,
t. 50; Berg & Sch., t. 1¢; Flora Greeca, t. 952; Nees, Gen. Fl
Germ.; Baill,, 1. c., £. 153-162.

Description.—Very variable in habit and appearance ; in tropical
countries a tree reaching 40 feet high, in warm, temperate regions
a slender, woody, branching bush of 12—14 feet, in this country
a very large branched, annual herb 4 or 5 feet high; herbaceous
stems hollow, smooth, cylindrical, glaucous, with a purplish bloom
in the upper part. Leaves alternate, on long, curved, cylindrical,
purplish petioles, sub-peltate, drooping, stipules large, ovate,
yellowish, united into a cap enclosing the buds, deciduous,
blade 6—8 inches acrosg, palmately cut for three quarters of its
depth into 7—I11 lanceolate, acute, coarsely serrate segments,
smooth, blue-green, paler beneath, red and shining when young.
Flowers moncecious, large, arranged on the thick rachis of an
oblong, spicate panicle, which is at first terminal but becomes
lateral by the growth of an axillary bud beneath it ; male flowers
shortly stalked, on branched peduncles at the base of the panicle,
pedicels articulated about the middle ; female flowers sessile, at
the upper part; bracts broadly triangular. Male flowers : Calyx
deeply cut into 3—5 smooth, broadly ovate, pointed segments, val-
vate in eestivation ; petals none; stamens very numerous, irre-
gularly combined into many much branched, compound stamens,

* Ricinus, a dog-tick, from the form of the seed; the plant was called
and rporev by the Greeks, the latter word having the same meaning.

1l
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inserted on the raised centre of the receptacle, anthers small, 2-
celled, dehiscing longitudinally. Female flowers: Calyx as in
the male, but more deeply cut, with the segments narrower, more
acute and erect; petals mone; ovary shorter than the calyx,
superior, globular-trigonous, with the blunt angles bearing several
lines of large, soft, erect, finger-shaped prominences, tipped with
a transparent spiny bristle, 3-celled, with a single ovule attached
to the top of the axis in each cell, style very deeply divided into
three long, flattened branches, each split into two, the inner sur-
face covered with papillee, bright carmine-red. Fruit a blunt,
greenish, deeply-grooved, tricoccous capsule, less than an inch
long, with the prominences of the ovary become sharp, weak,
spreading spines, 3-celled, dehiscing loculicidally and septicidally
into 6 valves. Seeds ovoid, flattened, nearly 2 inch long by !
broad, smooth, shining, pinkish-grey, prettily mottled with dark
brown, caruncle large, subglobular, raphe faintly raised, runming
down centre of ventral surface, embryo large in axis of the endo-
sperm, cotyledons foliaceous, broadly ovate, with a cordate base,
veined.

Habital.—TIt is believed that this well-known plant is a native
of India, and that it has spread thence over all the warmer
countries of the world. In the Mediterranean region, especially
in Spain and Sicily, where it occurs as a bush or small tree, it
has quite the look of a native plant. It is cultivated for medi-
cinal purposes in India, Italy, and other countries ; in Hngland it
is only grown as a garden ornament and is an annual. The
known varieties are very numeroug, and have mostly been
described as species. Miiller groups them in one species under 16,
distinguished by the varying size and form of the capsules and
seeds ; the colour of the latter varies also comsiderably, and the
spines on the capsule are sometimes quite absent.

The name * Castor”’ was originally applied to this plant in
Jamaica, where it seems to have been called “ Agnus Castus,”
though it bears mo resemblance to the South Huropean plant
properly so named (Vitex Agnus-Castus, L.).

Mill. Arg. in DO, 1. ¢, p. 1017; Lindl., Fl. Med., p. 183; Pappe,
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F1. Cap. Med. Prodr., p. 37; Gris, in Ann. des Se. Naturelles,
ser. 4, xv, p. 5.

Official Parts and Names—Orzvm Ricini; the oil expressed
from the seeds (B. P.). The seeds (Ricine Semina) (I. P.).
Orrom Ricing; the fixed oil obtained from the seed (U. S. P.).

1. Trr SEEps.—The seeds are oval, somewhat compressed, convex

_on one side, and with two flattish surfaces on the other; varying in
length from about } to over 4 an inch, and in breadth from ! to &
of an inch, and about | of an inch thick ; ordinarily they may be
described as being about the size of a coffee grain, or small bean.
In India two varieties of the seed are distinguished, the large and
the small ; the latter being usually considered to yield the better
product. A fleshy, tumid process, termed a caruncule or strophiole,
is situated at onme end of the seed, or if this is broken off, a
blackish gcar remains. Externally, the seeds are very smooth
and shining, and of a greyish colour, marbled with brownish or
blackish bands and spots, of various tints and shapes, so as to
give the seeds a great variety of appearances. In one hundred
parts of castor oil seeds Geiger found, exclusive of moisture,
2382 parts of seed-coats, and 69:09 of nucleus or kernel, which
is of a whitish colour. The seed-coats are without taste or odour;
but if not rancid, the nucleus has a bland sweetish taste, succeeded
by a very slight degree of acridity.

The principal constituent of the nucleus is the fixed oil, com-
monly called Castor Oil, which is deseribed below. The seeds
are only official in the Pharmacopeeia of India as the source of the
oil; of which the nucleus yields from about 40 to 50 per cent.
The other constituents of the seeds are, about 20 per cent. of
albuminotd matters, 2°2 of sugar and mucilage, and about 18 per
cent. of cellulose. Professor Tuson has also indicated the pre-
sence of a crystalline alkaloid, which he has named Ricinine, but
his results have been called in question by Werner, and recently
by E. S. Wayne, of Cincinnati; he still, however, maintains the
correctness of his conclusions. The seeds are also supposed to
contain a very small portion of some acrid purgative principle ;
but this matter has not been isolated. But a small proportion of

this purgative principle is contained in the castor oil as ordinarily
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obtained by expression, for the oil obtained by absolute alcohol
from castor oil seeds, as well as the seeds themselves, or an
emulsion prepared with them, have a far more powerful purgative
action than the expressed oil.

9. Owgvm Ricint,  Oastor Oil.—Production, Varieties, and Com-
merce. Castor oil may be obtained from the seeds in three ways :—
1. by decoction ; 2. by expression ; and 3. by some solvent, as
alcohol. All the oil, however, now consumed in England, India,
and the United States; and with few exceptiong, in other parts
of the world, is obtained by expression. All processes in which
a high temperature is employed are considered objectionable from
increasing the acridity of the oil. In India, in order to extract
the oil, the seeds are first gently crushed between rollers,
and after the seed coats or husks, and unsound seeds, have been
removed by hand-picking, the cleaned kernels are submitted to
pressure in an hydraulic press; and the oil thus obtained is first
heated with water until the water boils, by which the albuminous
matters are separated as a scum; and the oil iz then finally
strained through flannel. TIn the north of Italy, more especially
about Verona, the fresh seeds are alone used, and after the seeds
have been broken and their integuments very carefully removed
with a winnowing machine and by the hand, the blanched seeds
are pub into small hempen bags, which are arranged in super-
posed layers in a powerful hydraulic press with a sheet of iron
heated to 90° between each layer, so as to enable the oil to flow
readily ; they are lastly submitted to pressure in a room, which in
the winter is heated fo a temperature of about 70°. The oil
which first flows is of the finest quality ; but an inferior oil is

subsequently obtained by pressing the marc at a somewhat higher
temperature. :

By somewhat modified processes good castor oil is also obtained
in this country and in the United States; but in the West Indies
it is prepared by boiling the crushed seeds after depriving them
of their integuments, in water, and afterwards separating the oil
by skimming or straining. The oil thus extracted is very inferior
to that obtained by expression, as before deseribed.
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General Oharacters and Composition—Good commercial castor
oil has a viscid consistence, and a specific gravity of about 0-96.
It is colourless, or pale straw-yellow ; with scarcely any odour,
and a mild, somewhat unpleasant taste, which is succeeded by a
very slight acridity. Inferior oils have a brownish colour, a
nauseous odour, and a disagreeable acrid taste. Castor oil is
especially distinguished by its ready solubility in absolute alcohol
and in glacial acetic acid ; it is also soluble in about two volumes of
rectified spirit. It does not generally solidify until about 0°;
and when exposed to the air in thin layers, it slowly dries up to a
varnish, and hence it belongs to the class of drying oils.

When saponified, castor oil yields several fatty acids, one of
which is supposed to be palmitic acid, and another, which is
peculiar to castor oil, is termed Rieinoleic acid.

Medical Propertics and Uses—Castor oil is a mild and most effi-
cient purgative, and is well adapted for infants and young children,
the puerperal state, and in irritable conditions of the alimentary
canal or of the genito-urinary organs. It is one of the safest
and most reliable purgatives we possess for the relief of obstinate
constipation, It has also been strongly recommended by Dr.
Johnson as an eliminant in malignant cholera, and has the high
authority of Sir Thomas Watson and numerous other practitioners
in its favour.

In India, Algeria, &c., castor oil has been used for burning in
lamps, and the inferior qualities are also employed in India for
goap-making,

Formerly the seeds were employed as a purgative, but on
account of their violent action, they are not now administered.

The leaves have been also recommended in the form of a de-
coction or poultice, as an application to the breasts of women
to increase the secretion of milk. The decoction has also been

reputed to act as a lactagogue and emmenagogue when administered
internally.

Per. Mat. Med., by B. & R., p. 531; Pharmacographia, p. 512;
U. 8. Disp., by W. & B, p. 609; Gmelin’s Chemistry, vol. xvii
(1866), p. 131; Groves, in Pharm. Journ., vol, viii, 2nd ser.,
p. 250; Amer. Journ. Pharm., vol. xxvi, p. 207, and vol. xxvii,
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- 99; Chemical News, vol. xxii (1870), p. 229; Pharmacopeia
of India, pp. 201 and 462.

DESCRIPTION OF PLATE.

Drawn from a specimen in the Garden of the Apothecaries’ Company,
Chelsea, flowering in September.

1. A flowering top.

2. Section of male flower.

3. A group of united stamens.

4. A female flower.

5. Vertical, and—6. Transverse section of ovary.

7. Fruit.

8. Seed.

9. Vertical, and—10. Transverse section of the same.

(2-6 enlarged.)
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N. Ord. EUPHORBIACE &.
Tribe Crotonee.

Genus Croton,* Linn. (emend). Baill, Hist. Pl, v, p. 129;
Miill. Arg. in DC. Prod,, xv, sect. 2, pp. 512—700. Species
about 450, mostly tropical.

238. Croton Eluteria,t J. J. Bennett, in Journ. Linn. Soc., iv
(1859), p. 29 (non Swartz).

Sweetwood Bark. Sweet Bark. Bahamo Cascarilla.

Syn.—Elutheria, Linn., Hort. Cliff. Clutia Eluteria, Linn., Sp. Plant,

Figures.—Woodville, t. 223, fig. 2; cop. in Steph. & Ch., t. 150 (drawn
from Dean’s specimens in Brit. Museum); Daniell, in Pharm. Journ.,
1862, 1st plate.

Description.—A compact shrub or small tree, attaining at the
most 20 feet, and usually much smaller, with slender wand-like
branches, which frequently divide dichotomously at an acute
angle. Bark fissured, pale yellow-brown, scented ; the young
twigs covered with minute peltate scales. Leaves few, alternate,
without stipules, on longish petioles; blade 13—2% inches long,
ovate-lanceolate, rounded or sub-cordate at the base, much
attenuated into the blunt apex ; margin somewhat undulated or
irregularly dentate ; the under surface, as algo the petioles, entirely
covered, so that the venation is concealed, by a close coating
of minute, peltate, radiated scales, white with a bronze centre,
giving the surface a metallic bronzed-silver appearance; on the
upper surface the scales are entirely white, more scattered, not
forming an unbroken layer. Flowers moncecious, in erect axillary
racomes ; the pedicels and calices rusty-looking, with bronzed
stellate scales, bracts shorter than the pedicels, buds nearly
globular; petals white. Male flowers numerous in each raceme :
calyx deeply 5-partite, the divisions broad and rounded ; petals

* From kporww, a tick.
4 The name Eluferia is derived from Eleuthera, one of the Bahama Is.
adjacent to Providence Island.
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5, fringed ; stamens about 15, ingerted on the receptacle.
Female flowers few at the base of the racemes: calyx deeply
d-partite, the divisions lanceolate, acute ; petals b, fringed, shorter
than the calyx; ovary rounded, covered externally with scales,
3-celled, with one suspended ovule in each cell; styles 3, thick,
cylindrical, each three times dichotomous.  Capsule ovoid, Jths of
an inch long, silvery-grey with stellate scales, 8-celled ; pericarp
thin, dehiscing septicidally into 3 valves, which afterwards separate
from the axis and split loculicidally. Seeds solitary in each cell,
smooth, shining, orange-brown, with the caruncle paler; rounded
on the back, flat on the sides, and strongly ridged by the ventral
raphe ; embryo straight in axis of endosperm.

Habitat.—The Sweet Bark grows in all the islands of the
Bahamas group, chiefly on low hills, and in Cuba. The British
Museum contains also a specimen collected by Michaux in ¢ the
southern parts of N. America ;” but the species is not included in
Chapman’s Flora of these States. The shrub is said to have been
introduced into England by P. Miller in the lagt century, but it is
not now, we believe, in cultivation. The flowers are described
as deliciously sweet-scented, and appear in March and April.

Daniell in Pharm. Journ., ser. 2, iv (1862}, p. 145; Miull,, Arg.,
1 e, p. 516; Grisebach, Fl. W. Ind. (1864), p. 39.%

Official Part and Nomes—Cagcaritiz Correx. The bark
(B. P.)—The bark (Cascarille Cortex) (I. P.)—Cascarmura. The
bark (U. 8. P.)

Commerce.—Cascarilla bark iz imported from Nassau, the
principal town in New Providence, one of the Bahama Islands.

General Characters and Composition.—Cascarilla bark usually
oceurs in quills, which vary in length from one, to two, three, or
more incheg, and in diameter from the size of a common goose-

* Qrisebach here recombines this shrub with €. Sloanei, J. J. Benn. (C.
Bluteria, Swartz, C. glabellus, Mill. Avg.), a native of Jamaica, figured very
badly in Woodville, t. 223, fig. 1, and beautifully in Hayne, xiv, t. 1, Daniell,
2nd plate, and B. & 8., t. 28, b. But the species seem so thoroughly distinet,
and were so clearly distinguished by Benmett, that this retrograde step is
little likely to be followed.
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quill to that of the little finger. The external suberous coat is
easily soparated from the inner coats, and is more or less covered
with a silvery-white minute lichen (Verrucaria albissima, Ach.),
the perithecium of which is seen in the form of black
specks. The colour of the suberous coat when not coated with
lichens is dull brown, which is also the colour of the bark gene-
rally. The bark is moderately hard, has a compact texture, and
breaks readily with a short resinous fracture. The taste is warm
and nauseounsly bitter, and its odour agreeable and aromatic, more
especially when burned: hence by this character cascarilla is
readily distinguished from other barks. :

The principal constituents of cascarilla bark are a volatile oil,
resin, and a bitter crystalline principle, first isolated by Duval,
and named by him Cascarillin.

Medical Propertiecs and Uses.—Cascarilla bark is aromatic,
bitter, and tonic. Formerly it was much used, especially in
Germany, as a substitute for cinchona; but although it is very
far inferior to thiz bark as a tonic and febrifuge, it is a useful
tonic in convalescence after fevers. In this country it is princi-
pally employed in atonic dyspepsia, in chronic bronchial affections
to check excessive secretion of mucus, and in chronic diarrheea
and dysentery. The agreeable musky odour which it produces
when burned also renders it a useful ingredient in fumigating
pastilles, for which purpose it is frequently used. For the
same reason it is sometimes mixed in small quantities with
tobacco, in order to render it more agreeable for smoking, It
18 gaid, when thus used, to cause giddiness and intoxication, but
thig is scarcely probable.

Per. Mat. Med,, vol. ii, part 1, p. 412; Pharmacogra,phia, p. 506 ;

U. 8. Disp., by W. and B., p. 234 ; Journ. de Pharm., 8rd ser.
viii, 96,

DEBCRIPTION OF PLATE,

Drawn from specimens collected in Providence Island, Bahamas, by Dr.
W. F, Daniell in 1858 (Brit. Mugeum). 1. Small branch, with leaves and
several racemes of fruit and flowers. 2. Male flower. 3. The same in vertical
section. 4. Female flower. 5. Vertical section of the same. 6 and 7. Fruit.
8. Transverse section of the same. 9 and 10. Seed, inner surface. 11. Seale
from leaf. (2—35, 7, 8, and 10 enlavged. 11 greatly magnified.)




L

ZnTTHER,

(gf\\gr\:ir\m_’.hgﬁ
~TouiadR

CROTON TIGLIUM , .




: 239
N. Ord. EUPHORBIACE &,
Tribe Crofonee.

Genus Croton, Linn.

239. Croton (Hu-croton) Tiglium,* Linn., Sp. Plant., ed. i,
p. 1004 (1758).

Jamalgota. Jepal. Purging Croton.

Syn.—Tiglium officinale, Klotzsch, Croton Jamalgota, F. Hamilton.

Figures—Nees, t. 138 ; Woodyville, vol. v; Hayne, xiv, t. 3; Berg & Sch.,
t.17 e; [Steph. & Ch., t. 4, “ taken from a drawing in the Medico-
Botanical Society in London,” can scarcely be this species]; Burm.,
Thes. Zeyl, t. 90; Rheede, Malab., pt. ii, t. 33; Marchand in
Adansonia, i,t. 9, 10; Baillon, Hist. P1,, v, f. 196—202.

Description.—A. small tree, 15—20 feet high; trunk rather
crooked, with smooth bark ; branches slender, gmooth, terete ;
bark pale whitish-brown, marked with scars of the fallen leaves.
Leaves alternate, on stalks nearly half as long as the blade ;
blade about 4} inches long by 2 inches wide when full grown,
‘thin, glabrous, ovate, attenuate at the apex, faintly and rather
digtantly serrate, pale bright green, veins prominent beneath,
petiole breaking up immediately on entering the leaf into 5 veins,
the two lateral faint, the two intermediate well marked, giving
with the mid-rib a triple-nerved aspect to the leaf; on either side
of base of the blade and connected with the petioleis a prominent
sessile gland ; stipules minute, filiform, deciduous; the young
leaves and buds with scattered stellate hairs. Flowers in lax,
terminal, erect racemes, unisexual ; the male at the upper part of
the raceme, the female less numerous at the lower part; pedicels
longer than the flowers; bracts minute. Male flower: calyx of
5 spreading, broadly triangular, blunt sepals, with valvate estiva-
tion ; petals 5, inserted on the flat receptacle, alternate with and
reflexed between the sepals, oblong-linear, blunt, set with rather

% The seeds were called Grama Tiglii or Grana Tilli by the pharmacists of
the 17th century; but we do not know the origin of these names.
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long white hairs above, glabrous beneath, pale green; a promi-
nent roundish yellow gland stands within each sepal, alter-
nating with the petals; stamens 14—20, as long as the petals,
one opposite each petal and sepal, the remainder irregularly dis-
persed over the receptacle, which is covered with short white
hairs, anthers small, broad, innate, cells semilunar. TFemale
flower ; calyx deeply bH-partite, divisions ovate, acute, spreading
or reflexed, set with few or more numerous stellate hairs and
with a small rounded prominence in the angle between each ;
glands 5, blunt, prominent, opposite the sep., as in the male
flowers ; petals round; ovary sessile, thickly covered with
stellate hairs, 3-celled, with a single pendulous ovule in each;
styles 3, deeply bifid. Fruit about the size of a hazel-nut, slightly
inflated, pale, smooth, brownish-yellow, capsular, 3-celled, with
a single large seed in each cell ; dehizcing septicidally into
3 cocci, and afterwards loculicidally. Seeds nearly ; an inch long
by about ths wide, ovoid, rounded on the back, marked on the
ventral surface by a fine raised raphe; testa thin, brittle, light
brown, black within; embryo with large foliaceous cotyledons,
lying in the centre of the oily endosperm.

Habitat—The croton oil plant is common throughout the
Indian Peninsula, both wild and cultivated; it also grows in
Ceylon, Borneo, and the Philippines, and as an introduced tree
in Mauritius and Japan. It was first cultivated in this country
in 1798, and is now to be seen in many botanic gardens, though
it rarely flowers.

Marchand in Adansonia, i, p. 232; Mull. Arg, 1. e, p. 600;

Roxb., Fl. Ind., iii, p. 682; F. Hamilton in Trans. Linn. Soc.,
vol. xiv, p. 258.

Official Parts and Names.—Ousum Croronis. The oil expressed
from the seeds (B. P.)—The seeds (Crofonis semina) (I. P.)—
Orpuy Tierir.  The fixed oil obtained from the seed (U. S. P.)

General Characters amd Composition of Croton Seeds.—The
croton geeds of commerce are about the size of coffee beang, oval
in shape and imperfectly quadrangular in form. The testa is of a
dark cinnamon-brown colour on the surface, but when scraped it
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presents a black appearance. This testa is brittle, and encloses a
pale-coloured, delicate seed-coat, within which is the yellowish-
oily albumen encloging the embryo which has been already
described. The seeds have ne odour, and at first they have but a
mildly oleaginous taste, but soon become persistently acrid and
burning.

The principal constituents of croton seeds are a futty fixzed oil
(see Characters of Croton Oil), tiglinic acid, erotonte or quartenylic
acid, and crotonol. The latter is asserted by Schlippe, who has
alone isolated it, to be the drastic principle of eroton oil. The
purgative principle has not been isolated. Tuson has indicated
the presence of an alkaloid in croton seeds analogous to
cascarillin from cascarilla bark, but his experiments require con-
firmation.

General Characters of Croton Oil.—Two varieties of croton oil
are known in this country; one which is imported from India,
and another, the one now almost generally in use, is expressed
here from croton seeds which are chiefly imported from Cochin
or Bombay. In India, in order to obtain the oil, the seeds are
first subjected to slight torrefaction, by which the shell is more
eagily separated, and the kernel or nuclens is then submitted to
pressure. In this country the commercial seeds, after having
their shells removed, are submitted to pressure. The kernels
yield from 50 to 60 per cent. of oil.  Croton oil has a fluorescent
appearance, more especially the FEnglish pressed oil, a viscid
consistence, which is increased by age, a faint, peculiar, some-
what rancid, disagreeable odour, and an oily, acrid taste. The
colour of the two varieties varies, that of the HFast Indian croton
oil being pale yellow, and the English oil varying from
brownish yellow o dark reddish brown like the deepest coloured
sherry. Both kinds are soluble in ether and oil of turpentine,
but they vary in their relations to alcohol—that of English oil
being entirely soluble, while the Indian oil forms an opaque
mixture with alechol, which becomes clear if heat be applied, but
the oil separates again by standing. Croton oil essentially consists
of the fatty fixed oil mixed with the other constituents of the seeds,
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Medical Properties and Uses—Croton seeds when applied
externally act as a powerful local irritant, and when given inter-
nally, in doses of a grain, as a very active drastic purgative.
From their poisonous character when given in over doses they are
not now used in this country. It is said, however, that in India,
where the seeds are sometimes known under the name of
Jamalgata pills, they have been used with great success in
amenorrheea ; and Professor Eragmus Wilson speaks highly of a
diluted tincture of croton seeds as a stimulant application in
certain cutaneous affections, more especially in eczema, lichen,
 ichthyosis, and erythema.

Croton oil when rubbed on the skin acts as a rubefacient and
counter-irritant, and when administered internally it operates as
a powerful hydragogue cathartic. It is a most useful, and
frequently a very valuable cathartic in any case in which it is
desired to act speedily and powerfully on the bowels, as in
obstinate constipation, in dropsy, in apoplexy, in paralysis, in
torpid conditions of the intestinal canal, &c; and also in cases
where the patient cannot or will not swallow, when it may be
dropped on the tongue, as in some affections of the throat,
mania, &.  The official liniments of the British and Indian phar-
macopeeias when rubbed on the skin produce redness and a pustular
eruption. They act as useful stimulants when thus applied in
chronic rheumatism, neuralgia, glandular and other indolent swell-
ings, and in chronic bronchitis and other pulmonary affections.

TU. S. Disp., by W. and B., p. 624; Pharmacographia, p. 508;
Por. Mat. Med., vol. ii, part i, p. 409; Ph. JL, vol. iv, 2nd series,
892 and 387 ; Per. Mat. Med., by B. and R., p. 525; Wilson,
Discases of the Skin, p. 177.

DESCRIPTION OF PLATE.

Drawn from a specimen kindly sent by Dr. D. Moore from Glasnevin
Garden, Dublin, where it flowered in September, 1874; the fruit added from
examples in the Museum of the Pharmaceutical Society of Great Britain. 1. A
flowering branch. 2. Male flower. 3. Section of the same. 4. A female
flower. 5. Section of same. 6. Fruit. 7. Transverse section of the same.
8. Seed, ventral surface. 9. Vertical section of the same. 10. A stellate hair
from the inflorescence. (2—5 enlarged. 10 much magnified.)







GTHER R,

B RE)
LG AN
e c‘f*?'y

- TOuL
T Blur adnatdel sklith M&N Hasthars wmp

EUPHORBIA RESINIFERA Berg. ? |




N. Ord. EUPHORBIACE .
Tribe Buphorbiee.
Genus Buphorbia,* Linn. Baill., Hist. Pl., v, p. 105 ; Boissier,

in DO. Prod., xv, pt. 2, pp. 7-187. Species about 700
natives of all parts of the world.

240. Euphorbia resinifera, Berg in Berg and Schmidt, Darst.
und Beschr. Offic. Gewachse, t. 34 d (1863).

Dergmuse, Darkmous (Morocco).

Figures—Jackson, Account of Morocco, t. 6, left-hand figure (whole
plant); Berg'& Sch., t. 34 d, fig. M—x (inflorescence and fruit).

Deseription.—A leafless perennial plant somewhat resembling a
Cactus. Stem 4 or more feet high, with a very short trunk,
covered with greyish bark and becoming woody with age, then
much branched, branches long,; stiff, spreading and curved like
those of a candelabrum, fleshy, quadrangular (rarely triangular),
with concave faces about 1inch wide, and blunt angles along which
are placed at short intervals triangular brown scaly plates (scutella),
each bearing two short, sharp, spreading spines (altered stipules)
about } inch long. Leaves quite absent, represented by a minute
tubercle fused with the scale. Flowers unisexual, moncecious,
very small and simple, mixed with numerous fimbriated bractlets,
either all male, or with a single female in the centre, collected
into small few-flowered heads surrounded by a cup-shaped,
perianth-like involucre provided at its mouth with 5 large,
spreading, very broadly wedge-shaped golden-yellow petaloid
“ glands ’; heads arranged in clusters of 3, coming off from
a little above the space between the stipular spines, the middle
one nearly sessile, the lateral ones on short thick stalks, with a
little bract at the base. Male flowers :—Achlamydeous, congisting
of a single stamen with a very short filament, jointed on to the
summit of a filiform pedicel. Female flowers :—Perianth very
small, 3-fid, at the summit of a long thick pedicel, pistil large,

* BugdpBiov, euphorbium, was the name of the drug in classical authors,
p P g
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deeply 3-lobed, smooth. Fruit a small capsule about 2 inch wide,
on a long stalk projecting beyond the involucre, and strongly
curved downward, very deeply 8-lobed, lobes rounded, depressed,
laterally compressed and strongly keeled on the back, smooth ;
pericarp hard, thick. Seed solitary in each cell, roundish ovoid,
faintly papillose, without a strophiole; embryo straight, with a
superior radicle in the axis of copious endosperm.

The above description is chiefly taken from Berg and Cosson.
We have seen no specimen of the flowers or fruit.

Habitat.— This remarkable succulent species of Huphorbia
grows only on the slopes of the Great Atlas range in the interior
of Morocco, chiefly to the south-east of the city of the same name.
It was first described by Jackson, whose figure was published in
1809 ; he says it is “probably the Huphorbium officinalis of
Linngeus,” but does not give any definite specific name. Dr.
(now Sir Joseph) Hooker and Mr. Ball met with it in the year
1871 in the province of Dimineh, and it has been observed by
geveral other travellers.

The first observer appears to have confounded with this another
Cactoid species of which he figures a fragment on the same plate
(right-hand figure). This, which hag 9- or 10-angled branches,
grows chiefly further west nearer the coast, and iz the K,
Beauwmieriana, Hook. f. & *Coss.  Jackson’s figures were long
thought to probably represent B. Canariensis, L., and that name
hag been therefore given as the source of the drug ; Berg, how-
ever, by a careful comparison of that species with the fragments
of the plant mixed with the imported drug, was able to detect
abundant differences, and to found the present species, E.
resiniferd.

Living plants were sent to Kew in 1870 from the mountains of
Netifa, east of Morocco, where they were collected by Mr. J. W,
Grace ; these plants have not yet flowered, but a specimen sent
from the district of Misfiona, and cultivated in the Parig garden,
has done =0, and confirmed Berg’s characters.

Ag to the . officinarum of Linnseus, though it was, of courge,
intended to apply to the official species, yet, as it wag founded on
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various figures and descriptions (none of them the present plant)
apparently representing several species, it is not possible to
determine its true application. The localities given by Linnseus
are Bthiopia and the warmer parts of Africa. . gfficinarum of
Boissier’s monograph (1. ., p. 84) is partly the H. Beauwmieriana
above noticed.

Huphorbia is one of the largest known genera; the floral
structure of all the species is very similar, but there is a mar-
velloug variety in their habit and appearance. It should be
mentioned that there is great difference of opinion among botanists
a8 to the structure above described as an involucre. Though this
iz the opinion generally held, others consider it to be a frue
perianth, and what is here described as an inflorescence to be a
single flower.

The section Diacanthium, to which our plant belongs, contains
between thirty and forty species, all of the old world, and mostly
African ; many are very imperfectly known.

J. G. Jackson, Account of Morocco, ed. 2, p. 134 (1811); Berg
and Schmidt, Darst. and Beschr. Off. Gew., 34 d (1863);
Cosszon, in Bull. Soc. Bot. Belgique, x, p. 5 (1871), and Bull.

Soc. Bot, France, xxi, p. 163 (1874); Fliick. & Hanb., Pharma-
cogr., p. H02.

Part Used and Nome.—Bupmomrprom; the concrete resinous
juice, or gum-resin, obtained by incision in the green fleshy
branches of the plant. It is not now official in the British
Pharmacopceia, the Pharmacopeia of India, or the Pharmacopaia
of the United States; but it was formerly recognised in the
London, Edinburgh, and Dublin Pharmacopceias.

Batraction, Collection, and Commerce.~FEuphorbium is procured
in the districts lying to the east and south-east of the city of
Morocco, as follows :—Incisions are made into the green fleshy
branches of the plant, when an abundance of milky juice exudes,
which is go acrid that it excoriates the fingers when applied to
them. This exuded juice hardens by exposure to the sun as it
flows down the stems, which it encrusts, and some of it also drops
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off; it is collected in the month of September, and forms the
euphorbium of commerce. So great is the acridity of the
exudation, says Mr. Jackson, that the people who collect it, are
obliged to tie a cloth over their mouth and nostrils to prevent the
small dusty particles from annoying them, as they produce
incessant sneezing. The drug is exported from Mogadore; but
little is consumed in this country. :

General Characters and  Composition.—Euphorbium, or Gum
Buphorbium as it is commonly, although incorrectly, termed,
consists of irregular, dull yellow or yellowish-brown, waxy-
looking tears or pieces, the largest of which are rarely more than
an inch across, among which we commonly find mixed, portions
of the angular spiny stems of the plant from which they have
been derived. The tears are usually pierced with-one or two
holes, and encrust a tuft of spines, or a flower-stalk ; or some-
times they are hollow. They are brittle and translucent; and
almost odourless, except when heated, when they are slightly
aromatic ; bub their dust when applied to the olfactory mem-
brane acts as a powerful sternutatory. Their taste is at first
slight, but aftorwards acrid and burning.

HEuphorbium has been frequently analysed, and within the lagt
few years both by Flickiger and Buchheim. The analysis of
Flickiger show the drug to contain in 100 parts, 38 of
amorphous resin ; 22 of a substance which was first made known
by him, and which he termed euphorbon ; 18 of mucilage ; 12 of
malates, chiefly of caleium and sodium; and 10 of mineral
constifuents. It is to the amorphous resin, which is soluble in
alcohol, that euphorbium owes its intense acridity. The sub-
stance termed euphorbon is soluble in ether or chloroform, only
sparingly soluble in cold, but readily in boiling alcohol, and quite
insoluble in water. Huphorbon forms colourless crystals, which
when pure are without taste or odour. Fliickiger states that
euphorbon is allied to lactucerin, which is referred to by us under
the head of Lactucarium when treating of *“ Lactuca sativa.”

The more recent analysis of Buchheim also shows that the
activity of euphorbium is dependent upon its acrid resin only, and
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not upon euphorbon, as had been suggested by Husemann. The
acrid resin seems also, by the analysis of Buchheim, to consist of
two substances, and he regards it as the anhydride of an acid,
which he has called euphorbic acid.

Medical Properties and Uses—It was formerly in use as an
emetic and purgative; but its violent and dangerous action have
now led to its disuse as an internal remedy. It is sometimes
employed as an errhine in amaurosis, deafness, and other
obstinate affections of the brain ; but its local action is so violent
that we can only use it when largely diluted with some mild
powder, as starch or flour. As a rubefacient it may be employed

i the form of a plaster when mixed with Burgundy pitch or

resin, in chronic affections of the joints. As a vesicant it is also

sometimes used on the Continent; and in this country and
elsewhere it is occasionally employed in veterinary practice as a
vesicating agent.

The authors of Pharmacographia say that they have been told
“that it is now in some demand as an ingredient of a paint for
the preservation of ships’ bottoms.”

Per. Mat. Med., vol. ii, pt. 1, p. 400; Pharmacographia, p. 502;
U. 8. Disp., by W. &B., p. 1592; Jackson’s Moroceo, 8rd edit.,
p. 134; Pharm. Journ., ser. 3, vol. ii, p. 1049 ; Flickiger, in
Wittstein’s Vieteljahresschrift fiir prakt. Pharmacie, vol. xvii
(1868), p. 82, and Amer. Journ. Pharm., Sept.,, 1868, p. 393 ;
Buchheim, in Vieteljahresschrift Ph., 1873, No, 3, p. 325, and
Proe. Amer. Pharm, Assoc., vol. xxii, p. 159.

DESCRIPTION OF FPLATE,

Drawn from a specimen in the Eeconomic House at Kew Gardens; the
details added from Berg and Schmidt, 1. Upper portion of a young plant,
2. Bummit of a branch with flower-heads. 3. A cluster of three flower-heads.
4. A male flower-head. 5. Vertical section of the same. 6. A moneeious
flower-head. 7. A capsule. 8. The same seen from above. 9. The game
dehiscent. 10. A single valve. 11,12, Seeds, (3-6, 8-12 enlarged.)
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N. Ord. EUPHORBIACEZ,
Tribe Hippomanee.

Genus Stillingia* Garden, in Linn. Mant. Dl Arg, lLe,
pp. 1155—1162; Baill., Hist. P1, v, p. 135. Species 12,
natives of tropical regions in both hemispheres.

241, Stillingia sylvatica, Linn., Mant., p. 126 (1767).

Queen’s Delight.

Syn.—Sapium sylvaticum, Torrey.

Not previously figured.

Deseription.—Stems numerous from a large woody root, erect
or ascending, 1—8 feet high, herbaceous or slightly woody
below, simple, umbellately branched above, smooth, terete, with a
milky juice. Leaves numerous, alternate, irregularly scattered or
crowded, nearly sessile, variable in form from narrow-lanceolate to
broad-oval, tapering at bage, closely crenate-serrate, with a gland
in each crenature, rather thick ; stipules minute, setaceous, deeply
divided, early deciduous, Inflorescence arranged upon a thick,
terminal, compressed, yellowish axis, afterwards exceeded by the
two or more branches which are given off from below its base,
9—4 inches long. Flowers unisexual ; the male flowers in
dense clusters of 8 or 10, arranged round the spike for mearly
its whole length, each cluster in the axil of a thin, broad, acute
scale with a scarious margin, and provided on either side with a
large, circular, shallow, cup-shaped gland attached by its centre;
the female flowers very few (or mone) at the base of the spike,
solitary, in the axil of similar bracts to those of the male clusters.
Male flowers shortly stalked, consisting of 2 stamens on long
filaments conmected for half their length and surrounded by (at
first enclosed in) a membranous, cup-shaped, two-cleft calyx.

% Named after Dr, Benjamin Stillingfleet, an English botanist of the 18th
century, anthor of Miscellaneous Tracts relating to Natural History, &e.’
1759.
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Female flowers; calyx 8-lobed ; style slender, articulated below,
with 3 spreading branches. Capsule roundish, slightly rough,
greenish brown, 3-celled, with a single seed in each cell, separating
into 8 cocci, which open down their dorsal suture. Seeds nearly
globular, silvery white, roughish, with a well-marked caruncle.

Habitat.—Common in dry sandy soil in the Southern United
States of America from Virginia to Florida and westward to
Texas. It is an insignificant weed-like plant, and is not in
cultivation in English gardens.

Mull. Arg., L. ¢, p. 1158; A, Gray, Man. Bot. U. 8., p. 391;
Chapman, Fl. 8. States, p. 404.

Official Part and Name~Sminuineia. Queen’s Root. The root
of Stillingia sylvatica (U. S. P.)—Not official in either the British
Pharmacopeeia or the Pharmacopeeia of India.

General Oharacters and Composition.—Stillingia has been fully
described by Dr. Wood in the United States Dispensatory. It
occurs in long cylindrical pieces, from a third of an inch to more
than an inch thick, wrinkled from drying, of a dirty yellowish-
brown colour externally, and, when cut across, exhibiting an

interior soft, yellowish, ligneous portion, surrounded by a pinkish-
coloured bark. The odour is slight, peculiar, and somewhat
oleaginous, but in the recent root is said by Dr. Frost to be
strong and acrimonious. The taste is bitterish and pungent,
leaving an impression of disagreeable acrimony in the mouth and
fauces. Nothing certain is known of its comporition, but the
active principle is said to be volatile, and the root consequently
loses much of its activity when kept. Its virtues are imparted to
both water and alcohol.

Medical Properties and Uses.—Stillingia is emetic, cathartic,
and alterative. It is regarded by Dr. T. Young Symons, of the
United States, who first introduced it to the notice of the profes-
sion, as a valuable alterative in syphilis and other affections where
mercury is commonly employed. Other physicians have also
spoken highly in favour of its use, and from their testimony its
value is regarded in the United States of America, as established
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in secondary syphilis, scrofula, various cutancous diseases, chronic
diseases of the liver, and other complaints ordinarily benefited by
alterative medicines, It may be either given alone or combined
with sarsaparilla and other alteratives. So far as we know, this
remedy has not been used in this country, but from the testi-
mony given of its value by medical practitioners in the United
States it is well degerving of a trial.

United States Dispensatory, by Wood and Bache, p, 838,

DEBCRIPTION OF PLATE.

Drawn from a specimen in the Brit. Mus. collected by Dr. Garden in Carolina;
the fruit added from a Texan specimen collected by Lindheimer, in the same
herbarium,

1. Upper part of a flowering stem.

2. Portion of spike showing male clusters.
3. A male flower.

4, Frut.

5. Transverse section of same.

6, 7. A seed.

8. The same seen from side.

(2, 3, 7, 8 enlarged.)
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N. Ord. PrpEracE®. Lindl., Veg. K., p. 515; Baill, Hist. PL, iii;
Le Maout & Dec., p. 728.
Genus Piper,* Linn. Baill,, Hist. PL, iii, p. 469; DC. Prod.,
xvi, pt. 1, pp. 240—388. A very large genus. About 600
species are known, natives of tropical regions in both
worlds.

242, Piper angustifolium, Ruiz & Pavon, Fl. Peruv., I, p. 38
(1798).

Matico.

Syn.—P, granulosum, R. & P. P.elongatum, Vahl. Artanthe elongata,
Miguel. Steffensia elongata, Kunth.

Figures—Ruiz & Pav., Fl. Peruv., i, tt. 57 a (cop. in Pharm. Journ,, iii,
p. 472), and 64b (P. granulosum); Miquel, in F1. Brasil.,, Piperaces,
t. 14.

Description.—A shrub about 8 feet high, with numerous cylin-
drical or bluntly quadrangular slender branches, the older ones
smooth, the younger ones densely covered with short, soft or rough
hairs, all considerably thickened at the joints. Leaves alternate,
very shortly stalked, 5—7 inches long, oblong-lanceolate, with a
cordate often unsymmetrical base and an acuminate blunt apex,
entire, rather stiff and thick, with the whole surface traversed
between the secondary nerves by a small tessellated reticulation
of veins, sunk on the upper surface, prominent beneath, glabrous
above when mature, more or less densely covered with un-
branched, tapering hairs beneath, which are especially abundant on
the sides of the prominent veins, bright green. Flowers minute,
hermaphrodite, very densely packed in close rings round a strong
glender axis so as to form a solid, cylindrical, yellow, spadix-like
spike 4—7 inches in length, containing innumerable flowers, each
one of which has beneath it a scale-like bract with a filiform
claw expanded at the end into a circular or triangular peltate
scale %‘rrong]v fringed all round and thickened in the centre,

* Piper, in Greek wémept, the classical names fo:. the spice; originally from
the Sanskrit pippali,
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overlapping the summit of the flower; the spikes are bluntish,
very shortly stalked, and come off one at a node on the opposite
side to the leaf. Perianth entirely absent. Stamens 2—4,
hypogynous ; filaments slender ; anthers roundish, 2-celled,
didymous, readily detached ; ovary top-shaped, smooth, as long
as the stamens, one-celled, with a single erect orthotropous ovule ;
style short, terminal; stigmas 3, spreading. Fruit very small,
dry, indehiscent, about the size of poppy-seed, ovoid, somewhat
compresged, faintly punctate in lines, hard, black. Seed com-
pletely filling the fruit; embryo minute, in a cavity excavated at
the summit of the copions mealy endosperm.

Hobitat.—This plant grows in moist forest-land over a con-
siderable range of tropical America. It was first known in Peru,
but has since been collected in Mexico, Panama, Venezuela, New
Grenada, Columbia, Ecuador, Bolivia, and Brazil, and also in the
island of Cuba. It is cultivated occasionally in some of these
countries,

There iz congiderable difference in the foliage, both im the
width of the leaves and in the amount of rugosity of the upper
surface and hairiness of the lower ; the amount and nature of the
hairiness of the branches is also variable. Two varieties are
digtinguished in the “ Prodromus :* cordulatum with cordate-ovate
leaves, and Ossanwm with the leaf-bases narrowed.

This plant may be seen in the stoves of botanical gardens in
this country, but does not flower there.

The late Prof. Miquel divided the Linnean genus Piper into a
number of smaller genera, but Casimir De Candolle, in his more
recent work, has again united them under the old and compre-
hensive one.  Arlanthe, in which the present species was placed
by Miquel, is characterised by its hermaphrodite flowers, peltate
bracts, and the absence of a style ; it contains a large number of
species, all American.

Cas. DC,, in DC. Prod., xvi, pt. i, p. 285; Ruiz & Pavon, Fl.
Peruv,, i, p. 88; Miquel, Syst. Piper., p. 434,
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Offictal Part and Names.—Maricm Fora ; the dried leaves of
Artanthe elongata, Miquel (B. P.). The dried leaves (I. P.).
The leaves (U. 8. P.).

General Characters and Composition.—Matico leaves, or Matico as
the drug is commonly called, are usually forwarded to this country
and elsewhere, packed in bales and serons, by way of Panama.
As thus imported, Matico consists of the dried leaves, stalks, and
spikes of flowers and fruits, more or less compressed together into
a coherent brittle mass, which has a greenish-yellow colour. The
botanical characters of the leaves and other parts have been fully
described above; those of the leaves are briefly given in the
British Pharmacopeeia, as follows :—* From two to eight inches
long, veined and tessellated on the upper surface, downy beneath,
with an aromatic slightly astringent warm taste, and an agrecable
aromatic odour,

The principal constituents of matico are a wvolatile oil, a resin,
a crystallizable acid, called artanthic acid, and a little fannic acid.
It was formerly supposed to contain a peculiar bitter principle,
which was termed smaticin ; but more recent experiments have
ghown that no such substance, nor any analogous principle to the
piperin or cubebin of the other official species of Piper, is con-
‘tained in matico. The volatile oil is described as of a light
green colour, a thickish consistence, feebly dextrogyre, and
depositing crystals of a kind of camphor in the winter months.
The presence of tannic acid is indicated by the dark greenish-
brown colour which the infusion assumes on the addition to it of
perchloride of iron; but the infusion undergoes no change on the
addition of solution of gelatine, tartarated antimony, or corrosive
sublimate, hence the proportion of tannic acid iz but small.
According to Mr. Snell, the medicinal properties of matico are
due to the volatile oil and resin; it is also probable that the
tannic acid has some effect.

Substitutes,—Under the name of Matico, the leaves of several
plants are employed by the inhabitants of Central and South
America, for arresting both external and internal heemorrhages, and

for other purposes. The discovery of the styptic property of this
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drug is said fo have been made by a Spanish soldier named Matico,
(hence the name, which is not a native one), who when desperately
wounded dragged himself into the shade of the plants near him,
and in his agony plucked some of their leaves, and applied them
accidentally to his wound, when to his great surprise and delight he
found in a short time that the bleeding was arrested, and the
wound soon healed. From this circumstance Matico hag also
received the Spanish names of €yerba soldado’ and ‘palo del
goldado,” signifying ¢ Soldier’s herb’ and ¢ Soldier’s tree.” Three
plants have been especially mentioned by authors as having
received the name of Matico or Soldier’s herb, namely, the plant
now being described, which is alone official ; Bupatorium gluti-
nosum, Kunth ; and Waltheria glomerata, Presl.

In 1863, just before the issue of the British Pharmacopeeia,
matico was very gcarce in this country ; and the leaves and spikés
of fruit of another plant were therefore imported from Central
America, and sold under the same name. This kind of matico
wag ascertained by one of us to be derived from Artanthe adunca,
Miquel, (Piper aduncum, 1..). A similar kind of matico is also
still oceasionally imported. It may be at once distingnished
from the official matico, by being in a less compressed state, by
the upper surface of the leaves not being so rough and tessellated,
and by the almost entire absence of pubescence on their under
surface. The chemical characters of the two kinds appear to be
closely analogous ; and therefore as an internal remedy, this
matico is probably equally efficacious as that of the official kind.

Medical Properties and Uses.—Matico is regarded ag a mild
aromatic tonic and stimulant, acting more especially like cubebs
and pepper on the genito-urinary mucous membranes and rectum.
It is also stated to be a valuable internal styptic or hseemostatic ;
and in Peru, it is likewise regarded as an aphrodisiac. It has
been employed in leucorrheea, menorrhagia, catarrh of the bladder,
atonic diarrheea, dysentery, epistaxis, heemoptysis, hematemesis,
hsematuria, and other affections; but it is not much esteemed ag
an internal remedy by practitioners in this country. Dr. John

Harley says “a cup of tea is much more potent.” Topicall
y say P P p1oa by
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applied, however, to superficial wounds, leech-bites, or after the
extraction of teeth, &c., it is most effectual in arresting heemor-
rhage; for this purpose the under surface of the leaf or the
powder may be applied to the bleeding parts, but the former
is the best form of application in such cases.

Per. Mat. Med., by B. & R.; p. 521 ; Pharmacographia, p. 531 ;
U. 8. Disp, by W. & B., p. 555 ; Guibourt, Hist. des Drogueg
(1869), vol. ii, p. 278; Royle’s Mat. Med., by J. Harley, p. 436 ;
Jeffery’s Remarks on Matico, 3vrd ed. (1845); Morson, in
: Pharm. Journ., vol. iii, ser. i, p. 472; Hodges, Proc. Chem.
Soc., vol. ii (1844), p. 123, and Pharm. Journ., vol. iv, ser. i,
p. 286; Stell, in Amer. Journ. of Pharm., Sept., 1858, p- 392;
Bentley, in Pharm. Journ., vol. v, ser. i, pp. 290—296; Pock.
lington, in Pharm. Journ., vol. v. ser. iii, p. 301; Gardeners’
Chronicle, vol, 1i, n. s., p. 679.

DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum collected by Pavon in Peru.

1. A branch with leaves and spikes of flowers.
! 2. Beveral flowers with their bracts in siti.
3. A flower.
4. A bract.
5. A fruit.
6. A section of the same.

(2-6 enlarged.)







N. Ord. PirERACE®.
Genus Piper, Linn.

243. Piper Cubeba,* Linn. fil., Supplem. Plant., p. 90 (1781).

Cubebs.

Syn.—Cubeba officinalis, Miguel. P, candatum, Houtt. non Vahl.

Figures—Steph. & Ch., t. 175, cop. in Woodyille, v, 5; Hayne, xiv, t. 8;
Berg & Sch., t. 29 a; Baill,, Hist. PL, iii, fig. 503; Miquel, Comment.
Phytogr., tt. 1, 2; Descourt., Fl. Antilles, vi, t. 429.

Description.—A climbing shrub with cylindrical, smooth, zigzag,
striate stems, somewhat thickened at the nodes. Leaves alternate,
on short stout petioles, blade about 6 inches long, lanceolate
or oval-oblong, tapering to the acute apex, usually somewhat
unequal at the base, quite entire, slightly wavy, glabrous on
both surfaces, somewhat coriaceous, deep green, rather paler and
with prominent veins beneath. Flowers unisexual, dicecious,
minute, sessile, each with a bract at fhe base, densely crowded
in small, cylindrical, stalked, solid spikes coming off opposite the
shortly stalked, about
an inch long, the female shorter, blunt, thick and fleshy, on

leaves ; the male spikes slender, tapering,
longer stalks; bracts of the male flowers crowded, imbricate,
thin, rhomboidal, subacute, of the female flowers peltate, nearly
circular, slightly hairy, fleshy, with a short stalk. Male flower :
perianth absent ; stamens 2 (or 3 ?), anthers short, ovate, 2-celled.
Female flowers ; no perianth, ovary sunk in the substance of the
spadix, globular, with a single erect ovule, style very short,
stigmas 8 or 4, short, recurved, papillose. ~ Fruit globular, smooth,
about 1 inch long, with a blunt apiculus and tapering below into
a stalk-like base, which is a little longer than the round extremity,
projecting horizontally from the axis and together forming a lax

* Cubeba, koppiBa of Actuarius, a name dating from about the 10th century,
doubtless of Arabic origin.
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raceme (many of the ovaries becoming abortive) about 2 inches
long. Seed ag in the last.

Habitat—This pepper is found wild in Java, Sumatra, and
Borneo, and is cultivated in the two former islands, being grown
chiefly in coffee plantations. It is also cultivated in some of the
West Indian Islands. The native cubebs of Mauritiug is P.
borbonense, Cas. DC., and that of West Tropical Africa P. Clusii,
Cas. DC. (P. Afzelii, Lindl.), both close allies of P, Cubeba, which,
however, does not occur in either of those countries. Cubebs is
cultivated in many of our botanical gardens.

We have not had the opportunity of examining male plants ;
the leaves of these are said to be narrower and with the lower
veins fainter than in the female. Miquel’s genus Cubeba is
characterised by being dicecious, the male flowers with 2 to 5
stamens and the female with a sessile ovary, the fruit contracted
below into a false pedicel.

P. eaninum, Dietr., affords fruits which are distingnished from
true cubebs by their smaller size, more ovoid form and somewhat
shorter stalks; it is a native of Borneo and Java and is figured by
Miquel in his Comm. Phytogr., t. 8.

Miquel, Comment. Phytograph., p. 16, and F1. Ind.-Bat., i, pt. 2,
p. 448; Cas. DC,, in DC. Prod., xvi, pt. 1, p. 340; Lindl, F1.
Med., p. 813; Fliick. & Hanb., Pharmacogr., . 626.

Official Parts and Names.—1. Cusgsa; the dried unripe fruib
of Cubeba officinalis, Miguel : 2. Ouzunm Cusmsa ; the oil distilled
in Britain from Cubebs (B. P.). The dried unripe fruit (I. P.).
Cusuga ; the dried unripe fruit (U. 8. P.).

1. Cusesa.—Cultivation, Collection, and Commerce—The Cubeb
plant 18 cultivated in Java and Sumatra either in ground specially
reserved for the purpose, or more commonly in coffee plantations.
The fruits are gathered when full grown, but before they are ripe,
and then carefully dried. They are chiefly exported from Java to
Singapore ; and in 1872 the quantity shipped from thence to
Great Britain was 1180, cwt., to the United States 1244 cwt.,
and to British India, 104 cwt.; but the quantities forwarded to
different countries vary much in different years.
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General Characters and Composition.—In size and form cubebs
resemble black pepper, but they are readily distinguished from it
by being furnished with a stalk, from which circumstance they have
received the name of tailed pepper. They are spherical in form, and
about the size generally of black pepper, or of a small pea ; their
colour is blackish or greyish-brown; and they are much wrinkled
on the surface from the contraction of the fleshy portion of the
pericarp in drying. The stalk is continuous with the wrinkled
pericarp, and therefore, as already noticed, remains permanently
attached in the cubebs of commerce; this stalk is -commonly a
little longer than the fruit itself, or rarely it is nearly twice as long.
Within the shrivelled skin is a hard, brown, smooth shell ; contain-
ing a solitary, whitish, smooth, oily seed, of a somewhat flattened
globular form, when fully developed, but in commercial cubebs
the seed is frequently much shrunken. Cubebs bave a warm,
camphoraceous, somewhat bitter and acrid taste; and a peculiar,
very aromatic, and by no means disagreeable odour.

The most important constituents of cubebs are the wolatile oil
which is described below, cubebin, resin, and cubebic acid. Cubebin is
an inodorous, tasteless, neutral, and inert substance, which crystal-
lises in small needles or scales. It is insoluble in cold, but
slightly go in hot water; it is soluble in about 30 parts of cold
ether, and freely in boiling alcohol. The amount of cubebin has
been variously estimated at from 0'40 to 25 per cent, There are
two resinous substances, namely, an acid resin, termed eubebic
acid, which exists in the proportion of about 1 per cent. in the
drug; and a neutral or indifferent resin, which constitutes about
3 per cent. The activity of the drug is more generally supposed
to reside essentially in the volatile oil ; but others believe that the
therapeutic action of cubebs is entirely due to the neutral rosin
and cubebic acid, as we have stated below in describing the medical
properties and uses of oil of cubebs.

Medical Properties and Uses.—Cubebs have stimulant and diuretic
properties. Their stimulant effects are especially manifested on
the genito-urinary mucous membrane; they are a valuable
remedy for, and are much employed in, gonorrheea and gleet.
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Cubebs are but little employed except in these affections, but
they have been also found useful in broncorrheea and cystitis. In
gonorrheea they should not be administered until the active
inflammatory symptoms have subsided.

2. Oreum Cusesm.— Preparation and Characters.—Oil of Cubebs
is obtained in this country by distilling the powdered fruit with
water, by steam at a high temperature; the yield varies from 6
to 15 per cent., according to the temperature employed and other
circumstances. It is greenish-yellow or colourless, with the
odour of cubebs, and a warm, aromatic, camphoraceous taste; it
is leevogyrate, boils. between 430° and 482° and is polymeric with
oil of turpentine. In cold weather it deposits rhombic octohedra,
which are regarded as a hydrate of the oil, and hence this
stearoptene is termed hydrate of cubebene or camphor of cubebs.
Oil of cubebs frequently thickens by long keeping, but retains its
odour ; its specific gravity is 0-929.

Medical Properties and Uses.—Oil of cubebs has until within the
last few years been generally regarded as the essential constituent
of the fruits, so far as their medicinal activity was concerned, but
the carefully conducted experiments of Bernatzik and Schmidt,
and also of Heydenreich, indicate that the special efficacy of
cubebs depends entirely upon the resing, the essential oil being
simply stimulant and carminative. In this country and elsewhere,
however, the oil is frequently administered as a substitute for the
fruit, and in similar cases. The experiments above alluded to
would, however, point to an alcoholic extract, or the purified
resing, as the most active preparations of cubebs,

Per. Mat. Med., vol. ii, pt. 1, p. 392; Per Mat. Med., by B. and
R., p. 518; Pharmacographia, p. 526; U. 5. Disp., by W. and
B., pp. 349, 1306, and 1316 ; Heydenreich, in Amer. Journ.
Pharmacy, Jan., 1868, p. 42, and Pharm, Journ., ser. 2, vol. ix,
p. 540 ; Procter, in Amer. Journ. Pharm., vol. xviii, p. 168;
Wiggers and Husemann, Jahresbericht, 1870, p. 52; Schulze,
in Year Book of Pharmacy, 1874, p. 60, from Pharm. Central-
halle, 1873, No. 29, p. 242 ; Proc, Amer. Pharm, Assoc., 1874,

vol. xxii, p. 165, from Arch. Ph., 1873, p. 388; Proc. Amer.
Pharm. Assoe. vol, xxiii, 1875, p. 330.
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DESCRIFTION OF PLATE.

Drawn from a plant cultivated in the Royal Gardens, Kew; the male
flowers after Hayne, the fruit from a specimen in the Pharmaceutical Society’s
Museum.

. Portion of a female plant.
. Spike of flowers.

. Section of the same.

A single flower.

Bracts.

Raceme of ripe fruit.

A single fruit,

. Vertical section of the same,
. Bpike of male flowers.

. Upper part of the same.
A male flower.

HS© M P o o
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(2-5, 8, 10, 11 enlarged.)
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N. Ord. PIPERACE.
Genus Piper, Linn.

244, Piper longum, Linn., Sp. Plant., ed. 1, p. 29 (1753).
Long Pepper. Pippul (Bengal).

Syn.—Chavica Roxburghii, Miguel.
Figures.—Nees, t. 23; Hayne, xiv, t. 20; Wight, Ic. Plant. Ind., vi,
t. 1928 ; Miguel, Illust. Pip,, t. 30, :

Description—A small shrub with a large woody root and
numerous creeping, cylindrical, smooth, jointed stems, thickened
at the nodes, young shoots quite glabrous or slightly downy.
Leaves alternate, without stipules, spreading, the lower ones
stalked, petioles slender, the longest 2 inches long, the upper
leaves sessile or mearly so, blade varying greatly in size, the
lowest three inches long and nearly as wide, the uppermost not
more than 1 inch long and not half as wide, cordate at the base,
acute and often somewhat attenuate at the apex, entire, smooth,
somewhat flaccid, strongly b-nerved, dark green, paler beneath.
Tlowers unisexual, dicscious, minute, the male in rather lax spikes
which are 1—2 inches long, each with two very shortly stalked or-
bicular bracts at the base, the female very densely packed on a short
fleshy axis, each with a bract at its base consisting of a circular
entire thin scale supported by a short thick stalk attached to its
back below the centre, the whole forming & solid dense spadix or
spike about 1 inch long ; spikes all stalked, coming off opposite
the leaves. Male flowers :—perianth none; stamens 2, with
short broad filaments and anther-cells separated below. Female
flowers :—perianth none ; stamens wanting ; ovary as in the last;
style divided into 4 recurved stigmas. Fruit similar in structure
to the last, about ;. inch long, ovoid-compressed, pointed,
many closely packed on the axis and fused together into a solid,
cylindrical, slightly tapering, reddish-brown, spike-like cone about
14 inch long and % thick. Seed as in the last.

Habitat.—This sort of pepper is found wild on the borders of
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streams and similar places growing amongst other bushes in
many parts of Southern and Eastern India, especially the
Malabar and Coromandel coasts, where it is also largely culti-
vated. It grows also in Ceylon, Timor, and the Philippine
Islands. August and September are the flowering period, and
in Bengal, where the plant is also cultivated, the fruit is mature
in January. There is a specimen in cultivation at the gardens of
the Royal Botanic Society, Regent’s Park.

Long Pepper is also produced in Java, the species which is
there grown being P. officinarum, Cas. DC. (Chavica officinarum,
Miquel), figured in Miquel’s < Illust. Pip.,” tt. 34, 35, & Hayne,
xiv, t. 21.  This is a native of many of the Indian islands, and
may be known from P. longum by its narrow leaves, attenuated
at the base, with pinnate venation.

Miquel’s genus Chavica is characterised by its dicecious flowers,
stalked bracts, and sessile fruits; the species are all Asiatic.

Roxb., FlL. Indica, i, p. 154; Miquel, Fl. Ind. Bat., i, ii, pp. 440 ;
Cas. DC,, in DC. Prod., xvi, pt. i, p. 855; Miquel, in Nova
Acta Leop.-Car. Acad., xxi, Supp., p. 33 (1846). '

Part Used and Name.—Preer Loweun ; the dried unripe spike
of fruits. It is not now official in the British Pharmacopeeia, the
Pharmacopeeia of India, or the Pharmacopwia of the United
States ; but it was formerly recognised in the London and Edin-
burgh Pharmacopceias.

Preparation and Commerce.—Long Pepper is gathered in
January, when the spikes of fruits are full grown but yet unripe,
because if left till they are quite ripe their pungency is to a great
extent lost. It is then dried by exposure to the sun. Long
Pepper is chiefly imported from Singapore, whither it is derived
in a great measure from Java, but to some extent also from Rhio.
By far the larger proportion is shipped from Singapore to British
India, about 500 cwt. only, out of an average of 4000 cwt., being
annually sent to the United Kingdom. The botanical source of

the pepper from Java is chiefly Piper officinarum, DC. Long
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Pepper is also largely exported from Caloutta ; its source being
Piper longwm; Linn., the species now being described.

General Characters and Composition.—The long pepper of
English commerce, which, as just noticed, is chiefly the produce
of Java, is cylindrical in form, somewhat tapering above, marked
with superficial spirally arranged furrows, from an inch to an inch
and a half in length, and about a quarter of an inch in thickness.
It has a brownish-white colour fromn having been rubbed in lime
or gsome other earthy powder, but when washed, its natural colour
is seen to be deep brownish-red. It has an agreeable, somewhat
aromatic odour ; and a very pungent aromatic taste. It is more
pungent than black pepper. TLong Pepper consists of a number
of minute sessile fruits, each being crowned with the remains
of the stigma in the form of a small point; and the whole closely
arranged around a common axis, and supported on a short stalk.

The constituents of long pepper, as shown by Dulong in 1825,
are closely analogous to those of black pepper, being essentially
volatile oil, resin, and piperin ; no more recent analysis appears
to have been made. These constituents are deseribed under
Piper nigrum.

Medical Properties and Uses.—The properties and uses of long
pepper are similar to those of black pepper, under which they are
given in detail. The latter has now, however, almost entirely
replaced the former in medicine ; but long pepper is still used to
some extent in veterinary practice. The chief consumption of
long pepper is in pickling, and for culinary purposes.

The root of the long pepper plant is highly prized as a medicine
by the Hindoos ; and is also in use by the Persians and Arabs.
It is the pipli-mil or peepla-mool of the Taleef Shereef. Its
properties are similar to, but less stimulant than, the fruit.

Per. Mat. Med., vol. ii, pt. i, p. 390; Pharmacographia, p. 524 ;
Pharmacopeeia of India, p. 208; A, Wynter Blyth, in Chem. -
News, Oct. 9, 1874, and Pharm. Journ., vol. v, ser. 8, p. 342 ;
Roxburgh, Flora Indica, p. 155; Ainslie’s Mat. Med. Ind.;
Journ. de Pharm., Fevrier, 1825,
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DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum collected by Koenig on the
Cloromandel coast; the male flowers added from Miquel.

1. Young shoot of a female plant with half ripe fruit-spikes.
9. Portion of a flower spike.

3, 4. A flower bract.

5. Female flower.

6. Ripe fruit spike.

7. Transverse section of the same.

8, 9. A fruit.
10. Spike of male flowers.
11. Male flower.

12. A stamen.

(2-5, 7, 9, 11, 12 enlarged.)
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N. Ord, PipERACEA.

Genus Piper, Linn,

245, Plper nigrum, Linn., Sp. Plant., ed. I,p 28 (1753).

Black Pepper. Murich (Bengal).

Syn.—P. tricicum, Roxb,

Figures.—Miller, Tllustrations, cop. in Woodville, t. 246 ; Nees, t. 21 ;
Steph. & Ch., t. 174 ; Hayne, xiv. t. 6; Bot. Mag,, t. 3139; Miquel,

Ilust. Pip., tt. 50, ol Wight, Ie. PL ].nd tt. 1935-6 ; Baill., Hist.
PL, i1, figs. 497, 503-6.

Description—A trailing or climbing shrub, reaching a height
of 20—30 feet, the old stems woody, rough, the younger much
branched dichotomously, smooth, thickened at the joints, from
which arise adventitious rootlets which attach themselves to
neighbouring supports, or root in the soil. Leaves alternate,
without stipules, widely spreading, on rounded petioles about
4 inch long; blade 4—6 inches long, oval or ovate, acute at
base and apex, entire, smooth on both surfaces, leathery, dark
green and shining above, paler beneath, with 5 to 7 prominent
nerves from the base connected by reticulationg. Flowers usually
unisexual, and either monccious or dicecious, sometimes herma-
phrodite, sessile, each sunk in a hollow excavated in the sub-
stance of slender filiform, stalked, pendulous spadices, 3—6
inches long, coming off opposite the upper leaves; the female
flowers rather laxly arranged, each in the axil of a small, tongue-
shaped, entire, fleshy, spreading or reflexed bract ; the males more
crowded. Male flowers :—perianth absent ; stamens 2, filaments
very broad and thick, anthers with the cells widely separated.

Female flowers :—perianth absent, ovary nearly spherical, no

style, stigmas 8 (or 4), sessile, spreading. Fruit berry-like, sesgile,
irregularly and somewhat laxly placed on the slender more or less
pendulous spikes, nearly globular, less than 1 inch in diameter,
smooth, marked at the summit by the remains of the stigmag, at

first green, then red, yellow when quite ripe ; pericarp fleshy,
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thin. Seed solitary, testa thin, brown, embryo as in the other
species.

Huabitat.—The Black Pepper is a native of Southern India,
especially the Malabar coast, growing in rich soil in the shade of
trees, to the trunks of which it adheres by means of its ivy-like
rootlets (figured in the ¢ Bot. Mag. plate), though it does mot
usually climb to any great height. It is also met with in other
parts of the Indian peninsula, and in Ceylon, Singapore, Penang,
Borneo, Luzon, Java, Sumatra, and the Philippine islands, in all
of which places it is considered to have been introduced. Its
cultivation is carried on in all these countries, but especially in
South-Western India ; it has been also tried in the West Indies.
From its climbing habit it has received the name of Pepper
Vine, and in cultivation the plants are often trained on artificial
supports. The flowering and fruiting take place irregularly, the
berries taking about five or six months to come to a proper state
for gathering, which is before they are fully ripe. Though grown
in our stoves, having been introduced in 1790, it has not produced
flowers in this country.

The P. tricicum of Roxburgh is considered to form a variety
only by C. de Candolle. It bears catkins of hermaphrodite flowers
or of hermaphrodite and female flowers mixed, but does not appear
to materially differ from P. nigrum in other respects.

Roxb., Fl. Ind., i, pp. 150, 151; Cas. DC.,in DC, Prod., xvi, pb. i,
p- 363; ‘Miquel, in Nova Acta Leop.-Car. Acad., xxi, Supp.,
p- 50; Lindl, F1. Med,, p. 810; Flick. & Hanb., Pharmacogr.,
p. 519,

Official Part and Names—Prenr Nierum ; the dried unripe
berries (B. P.). The dried unripe berries (I. P.). Pirsr; the
unripe berries (U. 8. P.).

Preparation, Commerce, and Varieties.—As soon as the fruits
(berries) at the base of the spike hegin to change in colour from
green to red, the whole spike is gathered; for if allowed to
remain until fully ripe, the berries become less pungent, and, more-
over, eagily fall off. The day after the berries are gathered they
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are separated from their stalks by hand-rubbing, and picked clean ;
they are then dried by exposure to the sun, or more frequently by
the heat of a gentle fire.

Pepper (including black and white) is chiefly imported into
the United Kingdom from Singapore, and is essentially the
produce of the Straits Settlements, but some comes from British
India and other parts. In 1872, the former districts supplied about
25,000,000 1bs., the latter only 256,000 lbs., and the total impor-
tation from all parts was 27,576,710 lbs. Of this quantity about
two thirds were again exported from the United Kingdom to
Germany, Italy, Russia, Holland, Spain, and other countries,
thus leaving about 10,000,000 lbs. for home consumption. The
principal varieties of black pepper are Malabar, Cochin, Penang,
Singapore, and Siam. Malabar is the most esteemed.

General Oharacters and Composition.— The black pepper of
commerce is a small roundish fruit of about ! of an inch in
diameter ; it has a blackish-brown colour, and is wrinkled
on its surface. The thin pericarp encloses a single hard
smooth roundish seed, which has a brown colour, and is horny
externally, and mealy within. Black pepper has an aromatic
odour, and a pungent, somewhat bitterish taste. The heavier the
pepper, the more it is valued; the heaviest of all is commonly
called shot pepper.

The principal constituents of black pepper are resin, volatile oil,
and piperin or piperia. It also contains a little fatty oil, starch, and
other ingredients ; and about 5 per cent. of inorganic matter may
be obtained from it by incineration. The resin is a goft substance,
with a very acrid pungent taste, and to its presence the properties
of pepper as a stimulant are more particularly due; it is
contained in the proportion of about 18 per cent. The amount of
volatile oil is from about 16 to 2'3 per cent., and to it the odour
of pepper and its arvomatic taste are due. In composition it is
isomeric with oil of turpentine. Piperin or piperia is a neutral or
feebly alkaline, crystalline substance, occurring in the proportion
of from 2 to 8 per cent. It is identical in composition with
morphia ; it is insoluble in water, but readily soluble in alcohol ;
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and when pure is colourless, and without taste or smell. Tt is
resolvable into piperic acid and piperidia ; the latter is a powerful
liquid colourless alkaloid with an ammoniacal and somewhat
peppery odour, and readily forms crystalline salts with acids.
Piperin is regarded as the constituent to which the supposed
febrifuge properties of pepper are due.

Adulteration.—Black pepper is not liable to adulteration in its
entire state, but when powdered, it is frequently mixed with
various kinds of starch, mustard husks, linseed, capsicum, &c.
These substances are readily detected by careful observation
under the microscope and the use of reagents. It should be
noticed, however, that starch is one of the natural consti-
tuents of pepper, but its small size at once distinguishes it from
all other starches except that of rice, the granules of which,
according to Hvans, are very mearly the same size as those of
pepper starch,

Medical Propertics and Uses.—Black pepper is an aromatic
carminative stimulant ; and is also supposed to possess febrifuge
properties. Its action as a stimulant is more especially evident
on the mucous membranes of the rectum and urinary organs.
Externally applied it is rubefacient. It is regarded as a useful
remedy in heemorrhoidal affections, and in relaxed conditions of the
rectum attended with prolapsus; it is also sometimes employed
as a substitute for cubebs in gonorrhea, &c. It is likewise
given in combination with aperients to facilitate their action and
prevent griping. Black pepper has long been a popular remedy
in this country and some other parts of the world in intermittent
fevers. Both it and piperin, to which its reputed febrifuge
property is due, have also been largely used in regular medical
practice in the treatment of intermittent fevers ; but rarely with any
evident benefit, hence they are now but very little employed.
As a masticatory, or when locally applied as a gargle, pepper
has been found useful in relaxed uvula, paralysis of the tongue,
and in other affections of the mouth or throat.

Black pepper is, however, principally employed as a condi-
ment, partly for its flavour, and partly on account of its
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stimulant influence over the stomach, by which it assists diges-
tion ; it is conmsequently of especial value for persons suffering
from atonic or torpid conditions of the stomach.

‘Waire Prprr.—Preparation and General Characters.—White
pepper is prepared from the ripe fruits of the black pepper
plant. The process varies somewhat in different districts, but
the spikes of ripe fruit are commonly left for two or three
days after being gathered; they are then washed and bruised
with the hand in a basket or some other suitable receptacle, till all
the stalks and the soft dark outer layer of the pericarp are
removed, and are finally dried. Hence white pepper is the fruit
deprived of the greater portion of the pericarp, in fact, is but
little more than the seed. These grains, as the prepared
fruits are then commonly called, are somewhat larger than black
pepper, smooth, nearly round, and of a greyish or yellowish-white
colour. They are hard and horny externally, and mealy within ;
their taste and odour are similar to, but less marked than, black
pepper.

Varicties.—Four varieties of White Pepper are commonly
distinguished in commerce, namely, Tellicherry, which is the
finest, Penang, Batavia, and Singapore. It is principally pre-
pared in the Straits Settlements, from whence between two
and three millions of pounds are annually exported, and chiefly to
China.

The white peppers of commerce are frequently bleached ; and
an attempt has been made to convert black to white pepper, by
depriving it of the outer portion of the pericarp by mechanical
trituration. The pepper formerly known as Fulton’s decorticated
pepper was thus prepared, but the loss in weight was so great,
and the article go inferior in quality, that the process is not now
carried on.

Composition, Adulterations, and Uses.—In its chemical constitu-
tion white pepper contains essentially the same constituents as
black pepper, but in somewhat different proportions. It is liable to
similar adulterations as black pepper, and these may therefore be
detected in like manner. Its properties and uses are also similar
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to those of black pepper. Black pepper is, however, commonly
preferred as a spice, at least in Europe and the United States,
and is alone official. But in China, white pepper is highly
esteemed.

Per. Mat. Med., vol. ii, pt. 1, p. 884 ; Per. Mat. Med., by B. and
R., p. 514; Pharmacographia, p. 521 ; Steph. & Church., by
Burnett, vol, iii, pl. 174; U. 8. Disp.,, by W. & B., p. 675;
Hassall, Adulterations in Food and Medicine, 2nd edit., p. 356 ;
Watts’ Dict. of Chem., vol.iv, pp. 6583—659 ; Evans, in Pharm.
Journ., vol. i, 2nd ser., p. 605 ; .Chem. Gaz., Aug., 1849, p. 309,
May 1, 1852, p. 167, and Jan. 1, 1858, p. 7; Blyth, in Chem.
News, Oct. 9, 1874, and Pharm. Journ., vol. v, ser. 3, p. 342 ;
Ainglie, Mat. Med. of Hindostan, p. 84.

DESCRIPTION OF PLATE,

Drawn from specimens in the British Museum collected in India by
Wallich and the Straits of Sunda by Staunton; the hermaphrodite flower
added from Miquel.

. A spike of female flowers,
. Portion of the spike.

A branch with fruit.

A fruit.

. Bection of the same.

. A hermaphrodite flower.

. A stamen.
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(2, 4-7 enlarged.)
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N. Ord. ArsvorocHracE®. Lindl. Veg. Kingd, p. 792
Maout & Dec., p. 705.
Genus Aristolochia, Iinn.* Duchartre in DC. Prod., xv, pt. i,
pp- 432—498. Species over 180, found in the warmer
countries throughout the world.

s Tia

246, Aristolochia Serpentaria,+ ILinn., Sp. Plant., ed. 1,
p. 961 (1753).

Virginian Snalkeroot.

Syn.—A. officinalis, Nees. A.sagittata, Muhl. A. hastata, Nutf. En-
dodeca Bartonii, Klofzsch. B. Serpentaria, Klotzsch.

Figures—Woodville, t. 59; Bigelow, t. 49; Barton, t. 28, copied in
Hayne, ix, t. 21; Steph. & Ch,, t. 180; Nees, t. 143; Berg & Sch.,
1. 25 a.

Deseription.—A perennial herb, with a short horizontal rhizome
giving off very numerous long, slender, crowded roots below.
Flowering stems about a foot high; branched at the base, slender,
cylindrical, flexnous or ziczac, pubescent, purple below. Leaves
few, on the upper part of the stem, alternate, stalked, without
stipules, two or three inches long, usually ovate-attenuate, with a
cordate base, sometimes narrower and oblong or even linear,
entire, minutely pubescent, ocspecially when young. Flowers
few, solitary, not an inch long, on rather long, filiform, flexuous
stalks, which come off horizontally from the axils of small secales
at the lower nodes of the stem, curved downwards at the ends,
with several distant bractlets at intervals. Perianth adherent to
the ovary (superior), tubular, hairy on the outside, smooth within,
tough, dark brownish-purple, deciduous, the tube cylindrical,
inflated above the ovary, then much narrowed, then again inflated,
and finally narrowed at the mouth, which is turned upwards, the

* Awristolochia, dporoloxia, the classical name for 4, Clematitis and A,
rofunda, from their supposed virtues. s

T The Serpentaria virgintono of Plukenet (1691), from its use in snalke-
bites.
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limb vertical, flat, obscurely 3-lobed. Stamens epigynous, filaments
fused with the style, anthers 6, 2-celled, apparently sessile and
adnate to the under surface of the stigma, two under each of its
lobes, dehiscing vertically.  Ovary inferior, ovoid-pyriform,
bluntly 6-angled, covered with short reflexed hairs, 3-celled, with
a double row of ovules attached to the axile placentas; styles
combined into a'short thick colsmn; stigma large, divided into
3 broad, flat, truncate lobes. Fruit a small dry capsule, partially
dehiscent septicidally, flattened above, 6-angled, 6-celled, pericarp
thin, papery, smooth, dark brown. Seeds several in each cell,
bluntly triangular, very flat, convex and somewhat warted on the
lower surface with the margin inflexed, hollowed on the upper
surface, where it is traversed across the centre by the thick,
white, fleshy raphe, embryo very small at the end next the hilum,
endosperm abundant, densely fleshy.

Habitat.—A native of the United States of America growing
i moist fertile woods in all except the most Northern States,
but mnot generally a very common plant. It flowers in June
and July, the singular blossoms being more or less buried in the
loose soil and dead leaves near the root; the seeds are ripe ab
the end of September. It was grown in an English garden so
far back ag 1682. There is a plant in cultivation at Kew, but it
-has not flowered there.

The genus Endodeca was defined by Klotzsch from this species,
which he divided into three ; it possesses, however, no characters
distinguishing it from Avistolochia.

The great variation in the form of the leaves has cauged the
creation of several supposed species. Barton’s figure above quoted
18 the vaviety Bartondit of Duchartre, Fndodeca Bartonii, Klotzsch,
Aristolochia officinalis, Neeg.

An allied species, 4. reficulatn, Nutt, native to the Western
United States, yields the Texan or Red River Snakeroot.

A, Gray, Man. Bot. N, U. 8St.,, p. 404; Chapman, Fl. South.
States, p. 272; Lindl, Fl. Med., p. 348; Duchartre, in DC.
Prod., xv, i, p. 433 ; Klotzsch, in Monatsbericht der K. Akad.,
Bexlin, 1859, pp. 575, 600,
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Ofiicial  Part and Nomes.—SERPENTARIZ RADIX; the dried
rhizome (B. P.). The dried root (I. P.). SereenvARiA; the root
of Aristolochia Serpentaria, of Aristolochia reticulata, and of other
species of Aristolochia (U. S. P.).

Jollection and Commerce.—Serpentary rhizome, Serpentary root,
or as it is also termed Virginian Snakeroot, is principally col-
lected in Western Pennsylvania and Virginia, but also in Ohio,
Indiana, and Kentucky. It is commonly imported into this
conntry in bales, casks, or bags, from New York and Boston.

General Characters and Composition.—The so-called Snake-root
or Serpentary root of commerce consists in reality of the rhizome
and of a tuft of numerous small roots arising from its lower sur-
face. The rhizome presents a twisted and knotty appearance ; it
is usually about an inch in length, by about one eighth of an inch
in thickness, and is marked on its upper surface by the short
projecting bases of the aérial stems which it once bore. In some
cases we also find attached to the rhizome longer portions of the
herbaceous stem, together with leaves, flowers, and fruit. From
the under surface of the rhizome numerous slender branched
rootlets arise, varying from 2 to 4 inches long, and forming
together a compact interlacing tuft. Serpentary has a yellowish
or brownish colour ; a bitterish, aromatic, somewhat valerianaceous
and camphoraceous taste ; and a strong, aromatic, not unpleasant
odour, resembling a mixture of valerian and camphor.

The principal constituents of serpentary root are, a wolatile oil
in the proportion of about } per cent. and a bitter principle. The
volatile oil has the odour of the root, and the bitter principle

(aristolochin), which was first made known by Chevallier, is
described as an amorphous substance of a yellow colour, a bitter
and slightly acrid taste, and as soluble in both water and
alcohol. It requires further investigation. The medicinal pro-
perties of serpentaria are doubtless essentially, if not entirely, due,
to these two substances. But serpentary root also containg tannic
acid, resin, muctlage, sugar, and some other unimportant
ingredients.

Substitutions and Adulterations.—In the United States the
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rhizomes' and rootlets of other species of Aristolochia, more espe-
cially those of Aristolochio retieulata, Nutt, are sometimes sub-
gtituted for the serpentary voot derived from Aristolochia
Serpentaria; indeed, these parts of Aristelochia wveticulata arve
official in the Pharmacopceia of the United States. This serpentary
root closely resembles the old serpentary root in odour and taste,
although it is somewhat less aromatic; and also in appearance,
except that the rhizome is a little thicker, and the rootlets less
matted together. Should any of the leaves, however, be mixed
with this root they are at once a distingunishing character, being
nearly sessile, leathery in texture, and evidently reticulated on
their lower surface. This Serpentary root iz commonly known
as Tewan or Red River Snakeroot. Examined by Mr. Thomas
Wiegand, of the United States, it was found to have essentially
the same chemical composition as the true serpentary root. The
rhizomes and rootlets of other species of Awristolochia, as, for
instance, those of 4. hirsuta, Muhl, arve also said to be sometimes
mixed with the rhizomes and rootlets of A. Serpentaria.

Various other roots and rhizomes are also occasionally substi-
tuted for, or mixed with, serpentary root, either fraudulently or
by accident, such as the roote of Spigelia marilandica, L.,
the rhizomes of Cypripedium pubescens, L., and of Hydrastis
canadensts, 1u. ; and the roots of Panax quinguefolivm, 1.  These
are all readily distinguished from Serpentary root if only ordinary
care be exercised, as their characters are very different from i,
and need, therefore, no further notice from us.

Medical Properties and Uses—Ag its common and specific
names of Snakeroot and Serpentaria imply, Serpentary had
formerly a high reputation for the cure of the bites of venomous
serpents ; indeed, it was first introduced into regular medical
practice as a remedy in such cases, but like all the so-called
specifics of vegetable origin which have been introduced for
destroying the effects cauged by venomouns reptiles it is mno
longer regarded as of any remedial value. As a stimulant,

tonic, diaphoretic, and diuretic, it is, however, a medicine of some

repute ; but in too large doses it causes nausea, flatulency, griping
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pains in the bowels, and tendency to diarrhcea. It has been
extensively employed in typhus and typhoid fevers; and has also
been highly recommended in intermittent fevers; but in the latter
it is commonly given as an adjunct to bark or sulphate of quinia,
whose effects it is said to increase in a marked degree. It has
likewise been employed as an antidote against the bite of a mad
dog, but it hag no more value in destroying the effects in such a case
than as a remedy in the bites of venomous reptiles. It ig, however,
used with good results in diphtheria, chronic rheumatism, atonic
dyspepsia, and in exanthematous diseases to promote eruption.
A strong infusion is also reputed to be serviceable as a gargle
in malignant sore throat. Garrod states, that from observations
made during many years, he ““is inclined to think that serpentary
is a remedy of some considerable power, acting in a manner not
unlike Guaiacum in stimulating the capillary eirculation, and
promoting recovery in chronic forms of gouty inflammation ; and
ag it does not disturb the bowels, it may often be administered
when Guaiacum is not easily tolerated.”

Gerarde’s Herball, by Johnson (1632), p. 849; Dale’s Pharma-
cologia (1693); Steph. & Church., Med. Bot. by Burnett
vol, iii, pl. 180; Per. Mat. Med., vol. ii, pt. i, p. 433 ; Pharma-
cographia, p. 532; Garr. Mat. Med., p. 345; U. 8. Disp. by
W. & B., p. 803 ; Chevallier, Journ. de Pharm., vol. ¥i, p. 365 ;
Wiegand, in Amer. Journ. Pharm., vol. x, 1845; Maisch, in
Am. Journ. Pharm. (1874), p. 106 ; Proe. Amer. Pharm. Ass.

(1873), p, 441 ; Millemann, in Amer. Journ. Pharm., 4th ser.,
vol. iv, p. 511, and Year Book of Pharmacy (1875), p. 210.

DESCRIPTION OF PLATE.

Drawn from a specimen in the British Museum, collected in Florida.
1. A complete plant.
2. Vertical section of a flower.
3. Flower with the perianth removed.
4. Transverse section of the ovary.
5, Fruit.
6, 7. Upper, and—S8. Under surface of the seed.
9 and 10. Sections of the same.
(3,4, 7,8, 9,10 enlarged.)
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N. Ord. Jugrawpem. Lindl, Veg. Kingd., p. 292; Le Maout &
Dee., p. 711.
Genus Juglans® Linn. Cas. DC. in DC. Prod., xvi, pt. 2,
pp. 185—139. Species 8, found in the warm and tem-
perate regions of the northern hemisphere.

247, Juglans cinerea, Linn., Sp. Plant., ed. 2, p. 1415 (1762)
Butter-nut. Oul-nut. White-nut.

Syn.—J. cathartica, Michausz.
Figures.—Bigelow, t. 82; Michaux, N. Amer. Sylva, i, t. 31; Ji acquin,
Ic. Plant. Rar., i, t. 172.

Description.—A tree of 30—50 feet high, with long and wide-
spreading branches forming a large flat head; bark smooth,
dark grey; buds white, densely tomentose, usually 2 or 3
superposed above the leaf-axils, young twigs covered with a
reddish tomentum, Leaves alternate, large, about 1 foot long,
without stipules, petiole and rachis densely pubescent, impari-pin-
nate, leaflets opposite or sub-alternate in 7—10 pairs and an odd
one, sessile, ovate-lanceolate, the lower ones about 8 inches long
when full grown, but the more distal ones considerably smaller,
rounded at the base, very acute or acuminate at the apex, finely
serrate, thin, puberulous above, strongly pubescent below. Flowers
unisexual, moncecious, the male in slender catking 3—5 inches
long, from the leaf-axils of the previous year, the female 3 or 4
together at the end of stout, long, hairy, axillary or terminal
peduncles on the new shoots. Male flowers :—perianth and bract
fused to form a horizontal, rather flat, smooth scale, with a ter-
minal lobe and 4 or 5 lateral ones, and bearing the stamens on
its under surface; stamens 8—12, irregularly arranged on the
bract, anthers almost sessile, ovoid-oblong, 2-celled, apiculate.
Female flowers :—perianth double, the tube united with the ovary,
densely glandular, pubescent externally, the outer limb (calyx)

#* Juglam, the classical name for the walnut tree,J freqm, Linn. 5 contmcted
from Jovis glans, Jupiter'’s nut. The Greeks called it kapia and rapia
Baaiheey, the royal nut,
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cup-shaped, 8- or 4-toothed, the inner (corolla) 4-toothed, rather
longer than the outer, pubescent on the outside ; ovary fused with
the perianth-tube (inferior), 1-celled with a single sessile, erect,
orthotropous ovule on a columnar basal placenta, style very short,
stigmas 2, large, spreading, linear-oblong, flat, fringed, pink,
decidunous. Fruit a large drupe, about 24 inches long, oblong-
ovoid, often bluntly-pointed, hairy and very viscid, at first yel-
lowish-green, afterward brown, pericarp of two parts, the outer
rind or epicarp (formed from the thickened and enlarged perianth-
tube) fleshy, tough, indehiscent, the inner nut, stone, or endocarp
(formed from the altered ovarian walls) very hard and bony,
united with the rind, ovoid, pointed at both ends, its surface very
rough and irregular with ridges, of which 8 longitudinal ones are
more prominent, 1-celled above, incompletely divided into 2 cells
below by 2 ventral, thick, hard, lacunose dissepiments, splitting
into 2 valves in germination. Seed solitary, large, completely
filling the cavity, testa membranaceous, embryo with very large,
fleshy, bifid, lobed cotyledons, radicle small, pointed, superior ; no
endosperm.

Habitat.—A common tree in the rich woods of North America,
being found in Upper and Lower Canada, and in most of the
Northern United States, and extending into the Southern ones,
on the hills. It is grown in our botanic gardens and plantations
here in England, having been introduced about the middle of the
18th century. The flowers appear in April or May, before the
leaves are fully grown, and the fruit is ripe in the middle of Sep-
tember.

The common walnut, J. regie, Linn., is a native of Persia and
the Himalaya, and perhaps China, but was cultivated in the
Mediterranean region in very early times, whence it spread to
Northern Europe. In this country it was cultivated before 1562.
It is figured in Hayne xiii, t. 17, and Berg. and Schmids, t. 86.
All the other species of the genus are found in the New World.

A. Gray, Man. Fl. N. U. States, p. 477 ; Hook., FL. Bor,-Am.,

ii, p. 143; Chapman, Fl. South. States, p. 419; Cas. DC. in
DC. Prod., xvi, pt. 2, p. 137 ; Lindl.,, FL. Med., p. 307.
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Official Part and Naemes—JuvoLans ; the inner bark of the
root (U. 8. P.). Tt is also called Butternut in the Pharmacoposia
of the United States. It is not official in the British Pharma-
copeeia, or the Pharmacopeeia of India.

Collection.—The inner bark is the only part used in medicine,
and as that of the root is regarded as the most active, it is alone
official. It should be collected in May or June.

General Characters and Composition.—When the outer bark
is first removed the inner bark is pure white, but on exposure
to the air it soon becomes of a fine lemon colour, and ultimately,
when dry, as seen in the pharmacies, it is deep brown. It
is in thin shreds, or pieces of varying length, which are fough
and fibrous, and therefore powdered with difficalty. It has a
feeble odour ; and a peculiar, gomewhat acrid, bitter taste.

It has been examined by Bigelow, Thiband, Wetherill, and E. S.
Dawson. The latter found it to contain tanwic acid, glucose, resin,
volatile oil, and awolatile acid. The acridity of the drng, which ig
obsgervable in the infusion, but not in the decoction of the bark, he
attributes to the volatile acid. This was obtained from the aqueous
distillate by agitating it with ether, and allowing the ethereal
solution to evaporate spontaneously, when an orange-coloured
residue was formed, in which were numerous acicular crystals,
These had an acid reaction, a hot, acrid taste, and were
coloured deep violet by the action of solution of potash. Dawson
found the volatile oil to have a peculiar and mnot very pleasant
odour, but it was obtained in too small a guantity for complete
examination.

Medical Properiies and Uses.—Butternut or white walnut bark,
is a mild cathartic, resembling rhubarb in its action, as it
operates without causing griping or subsequently debilitating the
intestines. “When applied to the skin it acts as a rubefacient, or
even, it is said by Still, as a vesicant. In the United States
Pharmacopceia, the only official formula is the extract, which is
given in doses of five to ten graing as a laxative, and from twenty
to thirty grains as a purgative. It was much employed in the
United States during the last war as a substitute for rhubarb ;
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and has acquired much reputation asg an aperient in habitual con.
stipation, “since it does mot tend so much as many other
purgatives to leave the bowels in a confined state.” It has also
been administered with success in dysentery; and in connection
with calomel, Dr. Wood, of the United States, states that it
has sometimes been uged in our intermittent and remittent fevers,
and other complaints, attended with congestion of the abdominal
viscera.”

Begides the employment of the bark in medicine, it is also
occagionally used in dyeing wool of a dark brown colour, although
in this respect it is said to be inferior to that of the common
walnut (Juglans regia). The wood is also described as useful ““ on
account of its durability and exemption from the attacks of
worms.” The half-grown fruit is likewise employed for pickling ;
and the ripe seeds are eaten like those of the common walnut,

Per, Mat. Med., vol. i, pt. 2, p. 703; U. 8. Disp., by W. & B,
pp. 505 & 1143 ; Wood's Therapentics and Pharmacology,
vol. ii, p. 494; Stillé’s Therap. & Mat. Med., vol. ii, p. 427 ;
Proe. Amer, Pharm. Assoc. for 1874, vol. xxii, p. 158.

Orezr  Meprcivan  Sesciss or  Juenans.—Various parts of
Juglans wregia, L., the common walnut, have been used in
medicine. Thus, the green rind of the fruit was formerly in great
repute in syphilis, but it has now fallen into disuse; it has also,
as well as the expressed oil of the fruit, been employed as an
anthelmintic. The leaves have been highly extolled as a remedy
in scrofula, by Professor Negrier, of Angers, both for internal
administration and external use, and appear deserving of further
trial. ;

U. 8. Disp., by W. & B, p. 505; Watts, Dict. Chem., vol. iii,
p. 444; Waring, Manual of Practical Therapeutics, p. 441;
Negrier, Archiv. Gén, de Méd., 3e sér., vol. x, p. 309, and
vol. ii, p. 41, also Se sér, vol, x, p. 609 ; Ranking, Abstr. Med.
Sei., vol. xi, p. 210.

DESCRIPTTON OF PLATE,

Drawn from a cultivated specimen in the British Museum. 1. A branch
with flowers and young leaves. 2,8, A male flower. 4. The same with the
anthers removed, 5. A female flower. 6. Transverse section of ovary, 7. A
fruit., 8. Transverse section of the same. (3, 4, 6 enlarged.)
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N. Ord. QupvrirEr®. Lindl, Veg. K. p.290; Le Maout & Dec.,
p. 714; Baill,, Hist. PL, vi.
Tribe Quercinee.
Genus Quercus,® Linn. Baill,, Hist. PL, vi, p. 256. Bpecies
800, natives of both hemispheres, chiefly in temperate
regions.

9248, Quercus Robur,+ Linn., Sp. Plant., ed. 1, p. 996 (1753).
Common Oak.

Syn.—Q. pedunculata, Ehrh. Q. sessilifiora, Salisb. Q. intermedia,
Don. Q. pubescens, Willd.

Figures.—Woodville, . 10; Hayne, vi, t. 36; Steph. & Ch., t. 151;
Nees, tt. 92, 93; Berg & Sch,, tt. 7 f, 8a; Syme, E. Bot., viii, tt. 1288,
1289; Reichenb., Ic. Fl. Germ.,, xii, tt. 644, 648 ; Nees, Gen. Fl. Germ.

Deseription.—A tree often reaching the height of 80 or 100 tfeet,
with a massive trunk and thick, wide-spreading, much-divided
twisted branches; bark grey, deeply furrowed. Leaves nume-
rous, alternate, spreading, nearly sessile or shortly stalked, with
a pair of rather large, strap-shaped, blunt, chaffy, pale brown
stipules at the base which are quickly deciduous, blade 23—5
inches long, oblong-obovate, blunt at the apex, usually rounded
at the narrow, often unsymmetrical base, irregularly sinuate with
unequal, obtuse, rounded lobes, 4—6 on each side, which do
not reach half way to the midrib, rather stiff, shining, quite
glabrous and dark green above, paler and (when young) usually
somewhat downy with stellate hairs beneath, plicately folded in
the bud. Flowers inconspicuous, unisexual, moncecious; the
male numerous, sessile, loosely and irregularly arranged on the
hairy axis of very slender, pendulous catking which are 1—3
inches long, without bracts, and come off generally 2 or 3
together from small scaly buds in the axils of the lowest leaves,
or on the wood of the previous year. Female flowers sessile,

surrounded by an involucre of several Tows of triangular, acute,

% Quercus, the Latin name for some species of oak.
+ Robur, also a classical name for the oak, but applied especially to its
hard timber.
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strongly imbricated, ciliate reddish bracts forming a bud-like cup,
solitary, or two or three at the extremity of erect tapering
peduncles coming from the axils of the uppermost leaves and
either very short (so that the flowers themselves seem axillary),
or more usually nearly half an inch long, each flower subtended
by a deciduous, acute, ciliate bract about its own length. Male
flowers :—perianth cup-shaped, very deeply cut into 6—8 strap-
shaped segments with laciniate ends; stamens 6—8, inserted on
the central receptacle, filaments short, slender, anthers 2-celled,
cells rounded, connate, dehiscing longitudinally, lemon yellow,
becoming brown. Female flowers :—perianth completely fused
with the ovary, the limb very small, usually with 6 teeth ; ovary
inferior, thick and fleshy, 3-celled, with 2 erect ovules in each
cell ; style thick, short; stigma rather fleshy, with 3 spreading
lobes. Fruit (glans) surrounded at the base by the enlarged
involucre which has become a solid hemigpherical cup (cupule),
extending about 1 the length of the fruit, with an entire margin
and several series of strongly appressed, bluntly triangular scales
on its outer surface, solitary or two or three in a cluster, sessile or
on an axillary stalk which may reach 8 or 4 inches in length, about
1 inch long, oblong-ovoid, tipped by the remains of the perianth-
limb and style, readily separating from the cupule when ripe,
1l-celled ; pericarp coriaceous, thin, smooth and ghining, often
faintly furrowed longitudinally, yellowish orange, indehiscent.
Seed solitary (the rest abortive), completely filling the pericarp,
testa thin, rather lax; embryo with very large thick plano-
convex cotyledons and a short superior included radicle, no
endosperm.

Habitat.—One of the commonest British trees, and forming
the greater part of original woodlands in this country, throughout
the whole of which it occurs. It is equally abundant and forms
large forests in the rest of Hurope and in Western Asia,
extending into the far north, but stopping short of the Arctic
districts ; it also grows in North Africa and Syria. As a timber
tree also it is very frequently planted, but in this country to a
far less extent than was formerly the case.
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The flowers appear with the young foliage in April or May,
and the male catkins are sufficiently abundant to be conspicuous
in spite of their small size; they fall off entire soon after the
pollen is shed. The little scaly cup surrounding the stamens is
above described as a perianth, but may be with equal propriety
congidered to be an involucre of bracts.

Botanists are not in accord as to whether . sessiliflora and
Q. pedunculata are distinet; A. De Candolle treats them as
subspecies. The latter is the more common tree in England and .
is the form figured. Trom this Q. sessiliflora differs technically
in the want of a stalk to the acorns and the greater length of the
leaf-petiole; the leaf is also more elongated and the mode of
growth of the tree more erect; intermediate forms, however,
occur, yet foresters generally consider the two abundantly
distinet. The latter is often called the Durmast Oak. There
are besides an immense number of varieties and local forms,
many of which have been described as species; in De Candolle’s
¢ Prodromus’ thirteen varieties are described under the subspecies
pedunculata, and nineteen under the subspecies sessiltjlora.

Hook, f., Stud. FL, p. 344; Syme, E. Bot., viii, p. 145; Watson,
Comp. Cyb. Br., p. 810; Gren. & Godr., Fl. France, iii, p. 116;
Ledebour, Fl. Rossica, iii, p. 589; A. DC,, in DC. Prod., zvi,

2, p. 4; Willk. & Lange, Prod. Fl. Hisp, i, p.238; Lindl,
FlL. Med., p. 291.

Official Part and Nome.—Qurrcvs Corrsx; the dried bark of
the small branches and young stems of Quercus pedunculata,
Willd. (B. P.). The dried bark of the small branches and young
stems (I. P.). Tt is not official in the Pharmacopeia of the
United States; the inner barks of Quercus alba and of Quercus
tinetoria being there substituted for it ; these are described under
those two plants.

Oollection and Preparation.—In the British Pharmacopoia the
bark is directed to be collected in spring, from trees grown in
Britain. The Pharmacopeeia of India also directs the bark to be
collected in the spring. This direction should be carcfully
attended to, because at this scason the bark contains more
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astringent matter, and is more easily separated from the wood
than at any other period of the year. In practice, however, in this
country, the usual time of barking is from the beginning of May
to about the middle of July; and the process is as follows :—The
barkers make a longitudinal incision with a mallet furnished with
a sharp edge, and a circular incision by means of a barking bill.
The bark is then removed by the pecling irons; the separation
being promoted, when necessary, by beating the bark with the
square end of the mallet. It is then carefully dried in the air by
sefting it on what are called lofts or ranges, and is afterw
stacked.

General Characters and Composition.—Oak bark is usually found
In pieces of from one to two feet long, and it varies very much
in appearance according to the age of the stem or branch from
which it has been obtained. The bark of the small branches and
young stems, which is alone official, ocours in quills which
usually about & tenth of an inch or less in thickness.
smooth externally, and of a shining silvery or ash-grey colour,
variegated with brown. Internally it is cinnamon-coloured or
brownish-red, and longitudinally striated. The fracture is
fibrous and tough ; its taste very astringent ; and its odour is
very feeble except when moistened, when it resembles tan. The
bark of old stems is in thick, more or less flattened piec

ards

are
It 1 nearly

es, which
are very rough externally from the presence of numerous d

eep
cracks and wrinkles,

It is very inferior in its medicinal
properties to the young bark, and should mot be substituted
for it.

The most important constituent of oak bark is a peculiar kind
of tannic acid, which was first noticed by Stenhouse in 1843, and
then proved by him to be different from the tannic acid of
galls ; it is termed querci-tannic acid, and according to N
it

nut-
eubaer
exigts in ydung oak bark in the proportion of from 7 to 10 per
cent. A solution of gelatine ig precipitated by an aqueons
solution of oak bark; and the latter solution becomes dark blue
or purple on the addition of perchloride of iron. A golution of
tartarated antimony causes no precipitate with a watery solution
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of oak bark. The bitter, colourless, crystallizable, neutral sub-
stance, described by Gerber, in 1843, and named quercin, requires
further examination; the recent experiments of Hckert failed to
detect it in young oak bark. Besides querci-tannic acid, oak
bark also containg a small quantity of gallic acid, pectin, and
other vegetable and inorganic constituents.

Medical Properties and Uses.—The effects of oak bark are
similar to those of other vegetable astringents containing tannic
acid. Tt is, however, but little employed as an internal remedy,
although in the form of a decoction it has been found very useful
in chronic diarrhcea, in the advanced stages of dysentery, and in
alvine hsemorrhages, &c. But the decoction is chiefly used as a
local astringent in the form of a lotion, gargle, or injection, for
various purposes, as in indolent ulcers, relaxed sore throat,
leucorrheea, &c. Poultices of the powdered bark have algo been
applied with advantage to gangrenous and ill-conditioned ulcers.

The chief use of oak bark is not for medicinal purposes, but
for tanning leather, for which purpose it has always been largely
employed. It has also been used for the preparation of inks, and
for other purposes.

Besides the bark the wood of this tree iy well known as forming
most valuable timber; and the fruits (acorns) have been also recom-
mended as food for cattle, but recent experience would seem to
show that in some cages at least, they act injuriously.

Per. Mat. Med., by B. & R., p. 492; Pharmacographia, p. 534;
Bentl, Man. Bot., p. 634; Steph. & Church., Med. Bot., by

Burnett, pl. 151; Watts' Dict. Chem., vol. v, p. 8; Bloxam’s
Chemistry, 3rd edit., p. 585,

DESCRIPTION OF PLATE.
Drawn from a tree in the Royal Gardens, Kew.
. A young branch with male and female flowers.
. Portion of male catkin.
An anther.
. Female flowers.
Section of ovary.
. Ripe fruit.
. Acorn removed from the cup.
. Seed, with one cotyledon removed.
(2-5 enlarged.)
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N. Ord. CupvLIFER .
Tribe

Genus Quercus, Linn.

249. Quercus infectoria, Olivier, Voy. dans P Emp. Oth., i, p. 64
(1800).

Syn.—Q. lusitanica, var. infectoria, 4. DC. Q. rigida, C. Koch. Q.
petiolaris, Boiss.

Figures—Steph. & Ch., t. 152; Woodville, vol, v; Olivier, Voy. dans
I’Empire Othoman, Atlas, tt. 14, 15, cop. in Nees, t. 94, and Hayne,
xii, t. 45; B. & 8., t. 296,

Description.—A shrub or rarely a small tree, erect, with irregular
spreading branches, bark brownish-grey, the young twigs usually
woolly or downy. Leaves alternate, stalked, the petioles varying
from very short to % inch long, blade usually 2—3 inches long,
broadly oval- or obovate-oblong, rounded at both ends, rather
shallowly cut into large, acute or obtuse rounded teeth or lobes,
stiff and thick, smooth above, usually with minute scattered
stellate hairs chiefly on the nerves beneath ; stipules as in Q.
Bobur. Flowers as in the last, but the male catkins shorter, with
the axis more hairy, the perianth in 4—7 divisions. Fruit much as
in (). Robur, sessile or stalked, the cup deeper, slightly. constricted
at the mouth, the scales very much adpressed, ovate-lanceolate,
covered with a dense grey tomentum, the glans nusually somewhat
longer and narrower, reaching as much as 1} inch in length.

Habitat.—This kind of Oak grows in many parts of Asia Minor
abundantly, especially in Syria; the same form ocecnrs in Greece,
Southern Turkey, and Cyprus. Though we have for the sake of
distinetion retained Olivier’s specific name, we cannot regard
). infectoria as other than a form of the very variable Q. lusitanica
under which indeed all recent writers place it, and which in one
or other of its varieties (twelve are enumerated by De Candolle)
ranges through Spain and Portugal, and extends throughout the
Mediterranean region. It is almost ag polymorphic as Q. Robur,
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from which it is chiefly distinguished by its smaller size, less
indented leaves and longer acorn, with a rather differently-shaped
cup. The leaves vary from small, subspinous, and oval to almost
entire and rounded ; the amount of hair on the under surface
is also very variable. It is in cultivation at Kew with other
gpecies.

The flowers appear in May and the fruit is ripe in September,
the foliage is persistent till the spring, or sometimes even
longer.

There seems no doubt that the bulk of the best Aleppo or
Turkey galls are the production of this kind of oak, but other
varieties of Q. lusitanica as well as allied species also afford them.

‘Webb, Iter Hispan., p. 11; A. DC., in DC. Prod., xvi, 2, p. 17;
Willk. & Lange, Fl. Hisp.; Lindl., Fl. Med., p. 291 ; Fliick. and
Hanb., Pharmacogr., p. 536.

Official Part and Name.—Garia ; excrescences on Quercus
infectoria, Olivier, caused by the punctures and deposited ova of
Diplolepis Gallee tinctoriee, Latr. (B. P.). Excrescences caused
by the punctures and deposited ova of Diplolepis Gallse tinctoriz
(I. P.). Garpa; a morbid excrescence on Quercus infectoria
(TS

Produetion.—Galls are morbid excrescences or tumourg, formed
of hypertrophied vegetable tissues, the result of their puncture
by the horny ovipositors of female Hymenopterous insects and the
deposit in them of an egg or eggs. In the present case the insect
1s the Cynips Galle-tinctoriz, Olivier (beautifully figured by C.
Curtis in Steph. and Church., t. 152), the female of which
deposits her eggs in the young leaf-buds; these latter then
undergo great. enlargement, and ultimately form the galls. On a
section of ome of these galls there is found a soft somewhat
spongy tissue in which are several scattered vascular bundles ;
the exact centre being oceupied by the ovum which is surrounded
by very juicy tissue the cells of which contain starch. It is nob
until the gall has attained its full development that the eg\‘g is
hatched and the larva or grub commences to feed on the juices of
the central tissue ; the cavity of the gall is never more than just
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large enough to contain the larva, and soon becomes lined with
a wall of hard cells, the tissue of the whole gall gradnally becoming
harder. As soon as the grub has reached its full development

it passes into the pupa or chrysalis stage, and in process of time

is transformed intd a small four-winged fly about % inch in
length ; this cuts with its mandibles a passage to the surface and
escapes by a circular orifice near the middle of the gall. Hence
if we examine those galls from which the insect has thus escaped
we observe externally a small round hole leading to, a cylindrical
canal which passes to the centre of the gall ; but on those galls
from which the insect has mnot escaped we find no opening
externally.

Varieties and Commerce—There are several varieties of oak
galls, which vary much in size, shape, weight, character of surface,
and other particulars; but the ordinary galls of commerce are
known as Aleppo, Turkey, or Levant Galls, and will be alone
described. Formerly these galls, or nutgalls as they are also
termed, formed a very important commercial product from the
province of Aleppo, but of late years, in consequence of the
increased use of some other dyeing and tanning substances,
the trade in nutgalls has considerably declined. These galls are
exported from Trebizond, and from Smyrna, Bagssorah, and other
Turkish ports.*

General Characters and Composition.—In commerce two kinds
of Aleppo galls are distinguished, namely, blue or green galls, and
white galls, the former of which are the most esteemed, and are
alone official.  Blue or green galls, or, as they are sometimes called,
black galls, are those which are gathered before the insect has
escaped, and are consequently imperforate. They are hard, heavy,
globular bodies, varying in diameter from nearly half an inch to
about three quarters of an inch or more; they are somewhat
tuberculated on their surface, the tubercles and the intervening

-%* The insect which forms the common hard gall of English oaks is Cynips
Kollari, Givaud, for description of which, and of other British species, refer-
ence may be made to the Rev. T. A. Marshall’s papers in the Entomologists’

Monthly Mag., iv (1867), pp. 6, and seq.




249 QUERCUS INFECTORIA

gpaces being usnally smooth ; they have a dark blueish-green or
olive-green colour externally, and are yellowish or brownish white
within, and have a small cavity in their centre, in which may be
found the remains of the larva or the more or less developed
insect, according to the period at which the galls have been
gathered. They have no odour, but an intensely astringent and
somewhat acidulous taste, which iz ultimately followed by some
degree of sweetness. White galls are those from which the fly
has escaped, hence they are perforated from the surface to the
central cavity (which is here sometimes as much as a quarter of
an inch in diameter) by a small circular canal. They are larger
than the blue gallg, lighter coloured, being pale yellowish brown,
less compact, less heavy, and are not so astringent; they are of
inferior value.

The most important constituent of nutgalls iz that kind of
tannic acid which from having been first distinguished in them is
called gallo-tannic acid. The best galls yield from 60 to 70 per
cent. of this tannic acid, although in some cases not more than
about 80 per cent. is obtained. Galls also contain 8 or more per
cent. of gallic acid, together with sugar, resin, and other unimport-
ant substances. Infusion of galls reddens litmus paper, forms an
inky compound on the addition of a persalt of iron, and a
yellowish-white precipitate with a solution of gelatine.

Medical Properties and Uses.—Galls are the most powerful of
known vegetable astringents, hence they are applicable in all cases
where astringent medicines are required. In their crude state
they are, however, but little used, except externally, but the
official tannic and gallic acids which are obtained from them,
are much more largely employed medicinally. In the form of
decoction or when powdered, galls have been recommended as
an antidote in poisoning by emetia and the vegetable alkaloids
generally ; nlso in that of those vegetable products as opium,
colchicum, nux vomica, &c., the activity of which depends on an
alkaloid ; and in poisoning by tartarated antimony. The powers
of galls, however, as an antidote, require further investigation.
The official tincture of galls when diluted with water forms a
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very useful and convenient astringent gargle and wash ; and the
official ointment of galls, and the ointment of galls with opium,
more especially the lafter, are valuable applications to hsmor-
rhoids after the inflammatory stage has passed. The diluted
tincture or ointment of galls may be also employed to give tone to,
and lesgen digcharges from, mucous membranes, as in gleet, leucor-
rheea, &c.

The tincture of galls is also used as a test for the alkaloids,
gelatine, and the persalts of iron. If kept, however, for some
time, it no longer forms precipitates with solutions of gelatine and
the vegetable alkaloids, as its tannic acid becomes by keeping
converted into gallic acid; it still, however, serves to detect iron
salts.

The principal use of galls is for the preparation of the official
tannic and gallic acids; for dyeing and tanning purposes; for
the preparation of ink ; and for other purposes in the arts.

Per, Mat. Med., vol. ii, pt. 1, p. 343; Per. Mat. Med., by B. & R,
p- 493; Pharmacographia, p. 536; U. 8. Disp., by W. & B,,
p. 415; Guibourt, Hist. des Drogues, vol. ii (1869), p. 292;
Lacaze-Duthiers in Ann. Sci. Nat.,, ser. 3, vol. xix (1853),
p. 273, with 4 plates, and Pharm. Journ,, ser. 1, vol. xiii, p. 16,
Prillienx in Ann. Sei. Nat., ser. 6, vol. iii (1876), p. 113;
Gmelin’s Chemistry, vol. xv (1862), p. 449; Watts’ Dict. Chem.,
vol. ii, p. 762; Schorlemmer, Chemistry of the Carbon Com-
pounds, 1874, p. 463; Garr., Mat. Med., p. 355.

DESCRIPTION OF PLATE.

Drawn from specimens collected in Asia Minor by P. Russell, Kotschy, and
Balansa, in the British Museum.

. Young branch with male catkine.
. Male flower.

. Anthers,

. Section of the same.

. Branch in fruit with a gall.

. Seetion of glans.

. Seed, with one cotyledon removed.
. Section of a gall.

(2-4 enlarged.)
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N. Ord. CUPULIFERE.
Tribe Quercines.

Genus Quercus, Linn.

250, Quercus alba, Linn., Sp. Plant., ed. 1, p. 996 (1753).
White Oak. Vulley Oal.

Figures.— Michaux, Hist. Chénes de I’Amerigue, t. 5; Michanx f., N.
American Sylva, i, t. 1; Brendel, Oaks of Illinois, t. 29.

Description.—A large tree reaching 80 feet in height, with
many long, wide-spreading branches; bark pale or white, often
marked with large black spots, young twigs glabrous. Leaves
stalked, the petiole varying from 1—32 inch in length, 83—6 inches
long, oval- or obovate-oblong, tapering at the base, more or less
deeply pinnatifid, with few (4—6) ascending, obtuse, rounded,
entire lobes, smooth on both surfaces when mature, thickly downy
when young, bright light green above, glaucous and with the
veins , prominent beneath ; stipules linear, pubescent, caducous.
Male catkins 1—3 inches long, slender, the rachis nearly glabrous;
the perianth irregularly cut into 4—6 lobes; stamens 8. Fruit
solitary or 2 together at the exfremity of a stout peduncle, which
varies in length from nearly an inch to scarcely a line, cup broadly
hemispherical, rather shallow, grey, the scales ovate, acute, hard,
becoming tubercular, strongly imbricate, pubescent ; nut about an
inch long, twice or thrice as long as the cup, ovoid.

Habitat.—This fine tree is found over a very large extent of
North America, extending from the Red River, Lake Winnipeg,
and Maine, in the north, to Texas and Florida in the south. It is
especially abundant in the State of Penngylvania and Virginia, and
grows by preference in rather moist ground. In England it is
occagionally planted, having been first grown here in 1724,

It is of all the American caks the kind most like the British
species (). Hobur), and, like it, presents much variability in the
length of the petioles and of the stalls supporting the acorns ;
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there is also much range in the depth of the lobes of the leaves,
and a form is described with a very small acorn.

The flowers appear in spring, as in other oaks, and the acorns
fall in October, The leaves in autumn acquire a bright violet

colonr.
Michaux, N. American Sylva, i, p. 8; A, Gray, Man. Bot. N. U.
States, p. 450; Chapman, Fl. South. States, p. 423; A. DC.in
DC. Prod,, xvi, pt. 2, p. 22; Hook., Fl. Bot.-Amer., i, p. 258.

Official Part and Name~—Quircus Arpa; the inner bark
(U. S. P.). It is not official in the British Pharmacopceia, or the
Pharmacopeeia of India. The bark of Quercus pedunculate is
alone recognised in the two latter pharmacopceias ; it is described
under Quercus Robur.

Collection.—For medicinal and other purposes this bark should
be gathered in the spring, as at this season it contains most astrin-
gent matters. When gathered, the outer layers of the bark
gshould be removed, and the inner bark dried. The bark of the
young stem and small branches is to be preferred.

General Characters and Composition.—White Oak bark, when
divested of its outer layers, in which state it is alone official, has
a light brown or somewhat reddish-brown colour, a coarse fibrous
texture, so that it is powdered with difficulty, a feeble tan-like
odour, and an astringent, bitter taste.

Its chief ingredients are tannic acid and gallic acid. Its pro-
perties, which are extracted both by water and alecohol; are essen-
tially due to tannic acid, and as this is most abundant in the
spring, as already mentioned, the bark is most active at this
season of the year. The kind of tannic acid it contains is pro-
bably the same as that found in our official oak bark, which we
have referred to under Quercus Robur. It probably alse containg
the substance called quercin.

Medical Properties and Uses.—White Oak bark possesses simi-
lar properties, and is used for like purposes as the official
Oak bark of the British Pharmacopoeia; these are therefore de-
scribed under Quercus Robur. In the United States, white oak
bark is preferred for medicinal purposes to the bark of the
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Quereus tinctorta, which is there also official ; this iz described
after that of the present species.

Besides its use in medicine white oak bark is also employed in
tanning ; and the timber of this tree is highly valued in the
United States. It is used in shipbuilding, and by wheelwrights,
coopers, and others,

U. 8. Disp,, by W. & B., p. 722; Wood, Therap. & Pharm.,
vol. i, p. 117 ; Stillé, Therap. & Mat. Med., vol. i, p. 216; Per.

Mat. Med., vol. ii, pt. 1, p. 360; Gerber, Archiv der Pharm.,
vol. xxxiv, p. 167.

DESCRIPTION OF PLATE.

Drawn {rom a specimen in the British Museum.

1. A branch with full-grown leaves and ripe fruit.
2. An acorn.
3. Embryo.
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N. Ord, CUPULIFERE.
Tribe Quercinee.

Genus Quercus, Linn.

251. Quercus tinctoria, Bartram, Travels, p. 37 (1791).
Black Oak. Yellow-Barked Oal. Qu-e?‘cit?‘.on.

Syn.—0Q). coceinea, var.,, DC. Q.ambigua, Mich. fil. Q. discolor, Willd. ?

Figures.—Michaux, Hist. Chénes de ’Amer., t. 24, cop. in Hayne, xii,
t. 46 ; Michaux, f., N. American Sylva, i, t. 24; Ib., t. 25 (Q. coecinea),
and t. 26 (Q. ambigua).

Description.—A large tree of 80 or 90 feet high, the bark thick,
rough, dark grey or black externally, yellow or orange within,
young branches smooth. Teaves on slender petioles which are
1—1 inch long, spreading, 3—6 inches long, oval or somewhat
obovate in outline, abrupt at the base, acute at the apex, more or
less deeply pinnatifid, with few, spreading, acute, triangular reg-
ments each tipped with a hair-like bristle and often sparingly
toothed, membranous, bright green, smooth and shining above,
paler, glabrous or slightly pubescent beneath when mature, strongly
pubescent when young. Male catking long, slender ; perianth 2—5
-parted ; stamens 8—>5. Fruit in clusters of 2 or 3 on the wood
of the previous year, sessile or nearly so; cup hemispherical or
somewhat top-shaped with a conical base, the scales laxly adpressed,
velvety, nut small, }—2 inch long, globular-ovoid, often apiculate,
not more than as long again as the cup.

~ Habitat.—The Black Oak is found throughout the United States

of America, and is able to grow on poorer soil than Q. alba. It
is especially abundant in the Middle States, and is rare in the
North-eastern ones. The acorns are not ripe fill the autumn of
the second year. 'This free is grown in English Arboretums.

The name Q. tinctoria, published by Bartram without any descrip-
tion, has been adopted here without the intention of claiming for the
form specific rank. Botanists, who have made a study of the puzzling

varieties of the American oaks, are agreed in placing the name as
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that of one of the numerous forms of Q. coceinea, Wang., the Scarlet
Oak, from the typical form of which it differs in its less deeply-cut
leaves, less top-shaped cup to the fruit, and the dark thick bark.
The foliage algo in the autumn, instead of turning bright red (as the
name of the Scarlet Oak indicates), becomes dull red, orange, or
brownish. Another variety, the Grey Oak, ). ambigua, Mich. f.,
which is found in the North-eastern States and Canada, has a
longer acorn.
A. Gray, Man, Fl. N. U. States, p. 454; Hook., Fl, Bor.-Amer.,
ii, p. 158; A. DC. in DC. Prod,, xvi, pt. 2, p. 61; Mich. £, N.
American Sylva, i, p. 46 ; Chapman, FL. South. States, p. 422.

Official Part and Name.—Quercus Tincroria; the inner bark
(U. 8. P.). It is distinguished as Black Oak Bark. It is not
official in the British Pharmacopceia, or the Pharmacopeeia of India,
for, as already noticed in describing Quercus Robur and Quercus
alba, the inner bark of the latter plant and that of the present
species is nsed in the United States as a substitute for that of the
official plant of the British Pharmacopeia and of the Pharma-
copeeia of India.

COollection.—It should be collected at the same period of the
year, and prepared for use in like manner, as the bark of Quercus
alba, already described.

General Characters and Composition.—The bark of this species,
when entire, has a black or dark brown colour, hence its common
name of black oak bark., When obtained from the trunk itis thick,
and marked externally with fissures and furrows ; internally it has
a deep reddish-brown colour when dried. The bark of the small
branches and young stem, like that of similar parts of our common
oak, is smoother than that of the trunk; it is also more active
than it. The inner bark is alone official. This has a deep reddish-
brown colour, fibrous texture, rough fracture, strong odour, bitter
astringent taste, and when chewed it tinges the saliva yellow. It
is readily distinguished from white oak bark by its more bitter
taste, and by the yellow colour it communicates to the saliva when
chewed. When deprived of its external rough portion and re-
duced to shreds, or a coarse powder, it is larger exported from
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the United States to Hurope, under the name of quercitron
bark.

Besides tannic acid and gallic acid, to which its medicinal
properties are due, but more especially to the former, it also con-
tains a peculiar colouring principle, termed quercitrin, which renders
ib valuable as a dye-stuff. Quercitrin is a yellow crystallizable
substance, which has been usually regarded as a glucoside, under
the assumption that by the action of acids it was split into glucose
and quercetrin, but it has been recently found by Léwe not to be
a glucoside. Quercitrin is soluble in solutions of the caustic
alkalies with the production of a golden-yellow colour.

Medical Properties and Uses.—The medical properties and
uges are the same as our official oak bark and of white oak bark,
and are described under Quercus Robur and Quercus alba. It is
said to be more tonic in its action than that of white oak bark,
but usually it is considered in the United States as inferior to
that bark, in consequence of its greéater disposition to irritate the
bowels.

Quercitron bark is sometimes employed for tanning, but it is
less used than the other oak barks for that purpose, in consequence
of the colour it imparts to leather. Tt is chiefly used in Hurope
for dyeing silk and wool of a yellow colour.

U. B. Disp,, by W. & B, p. 724; Wood, Therap. and
Pharmacol., vol. i, p. 117; Still§, Therap. and Mat. Med.,
vol. i, p. 216 ; Watts, Diet. Chem.,vol. v, p. 6; Per Mat. Med.,
vol. ii, pt. 1, p. 360; Proc. Amer. Pharm. Assoc. for 1876,

vol. xxiv, p. 370, from Zeitschr. Anal. Ch., Nos. 3 & 4, 1875,
p. 233; Amer. Journ. Pharm,, May, 1860, p. 222.

DESCRIPTION OF PLATE.

Drawn from Canadian specimens in the British Museum, collected by
Douglas.

1. Young twig with male and foemale inflorescence.
2. Male flowers.

3. Female flowers.

4. Vertical section of female flower.

5. Branch with fully grown leaves and ripe fruit,
6. An acorn.

(2-4 enlarged.)







N. Ord. SanraracE®. Lindl, Veg. K., p. 787 ; Le Maout & Dec.,
p. 722,
Genus Santalum,* Linn. DO, Prod., xiv, pp. 681—686. About

20 species arve known, natives of Australia, the Pacific
Islands, and India.

252, Santalum album, Linn., Sp. Plant., ed. 1, p. 349 (1753).

Sandal Wood. Yellow (or white) Sanders Wood. Chandan ;
Chandal (India).

Syn.—Syrinm myrtifolium, Roxb.

Figures.—Woodville, t. 99 (drawn from a specimen in Herb. Banks);
Hayne, x, t. 1; Nees, t. 127; Rumph., Herb. Amboin,, ii, t. 11; Bot.
Mag., t. 3235 ; Roxburgh, Coromandel P1,, t. 2; Beddome, F1. Sylv.,
t. 256.

Description.—A small tree, 20—30 feet high, with numerous,
opposite, slender, drooping branches; bark rather smooth, grey-
brown ; young twigs glabrous. Leaves opposite, without stipules ;
petiole slender, about % inch long; blade 13—2% inches long,
oval, ovate-oval or lanceolate, acute or obtuse at the apex,
tapering at the base into the petiole, entire, smooth on both
sides, glancous beneath. Flowers small, numerous, shortly
stalked, in small, pyramidal, erect, terminal and axillary, tricho-
tomous, paniculate cymes, panicle-branches smooth, bracts small,
but passing into the leaves below. Perianth campanulate,
smooth, about i inch long, divided into 4 (rarely &) triangular,
acute, spreading segments, valvate in the bud, rather fleshy,
at first straw coloured, afterwards changing into deep reddish-
purple, provided at the mouth with 4 erect, fleshy, rounded lobes
(staminodes ?).  Stamens 4, opposite the perianth-segments ;
filaments very short, inserted in the mouth of the perianth and
alternating with the erect lobes ; anthers short, 2-celled, introrse.
Ovary half-inferior, tapering, l-celled, with an erect central
placenta rising from the base and not reaching the top, to the

% Sontalum, cdvralov, the classical name; from the Sanskrit Chandana (see
also no. 82, Pterocarpus santalinus). The word Sandal is Avabic.
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summit of which are attached 3 or 4 pendulous ovules without
the usual coverings ; style filiform ; stigma small, 8- or 4-lobed,
on a level with the anthers. Fruit (not seen) about the size of a
pea, spherical, crowned by the rim-like remains of the perianth-
tube, smooth, somewhat fleshy, nearly black, epicarp thin, endocarp
hard and bony, with three equidistant ridges running half way
down from the apex. Seed solitary, filling the endocarp; embryo
with small cotyledons and a long narrow superior radicle, in the
axis of abundant fleshy endosperm.

Habitat—The true Sandal-wood is indigenous to Mysore and
neighbouring districts of the southern part of India, the Coro-
mandel coast, Madura, &e. It prefers dry sunny places in hilly
districts, growing up to 4000 feet clevation, and as a garden
plant is met with through the Indian peninsula, as far north as
Saharunpore. Government plantations of the tree have been
formed in the Madras presidency and in Mysore. It is an
evergreen, and produces flowers and fruit abundantly nearly all
the year round, but chiefly from March to July. It is also met
with in Eastern Java, Timor, Sumba (called also Sandal-wood
Island), and probably other islands of the Malay archipelago.
The Sandal-wood tree is said to have been introduced into our
collections in 1804, and may now be seen at Kew and elsewhere.

The change of colour in the flowers iy remarkable, and accounts
for the variety in the published figures, which are violet, red,
pink, or yellow in different cases; they have no scent.

For details of the singular and anomalous structure of the
ovule in Santalum reference must be made to the memoir of
Henfrey quoted below.

It is probable that, as is certainly the case with Thesium and
some other members of this natural order, the species of Santalum
are parasitic upon the roots of other plants, at least when young.

Sandal-wood is also obtained from the Fiji and other Pacific
Islands.  The species affording it here are S. Yusi, Seem., figured
in Seemann’s ¢ Fl. Vitiensis,” t. 55, and some others.

Roxburgh, Fl. Ind, i, p. 442; DC. Prod., xiv, p. 683 ; Brandis,
Forest Fl., p. 538 ; Scemann, Fl. Vitiensis, p- 210; Henfrey, in
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Trans. Linn. Soc., xxii, p. 69; Lindl,, F1. Med., p. 323 ; Flick.
and Hanb., Pharmacogr., p. 540,

Part Used and Nume.—TLioxom Saxtari; the wood. It is not
official in the British Pharmacopeeia, the Pharmacopeeia of India,
or the Pharmacopeeia of the United States. But it was formerly
official in the Hdinburgh Pharmacopeeia under the name of
Santaluwm ettrinum.

Production.—In India, where the best Sandal wood is obtained,
the trees are considered to be in perfection when from 20 to 30
years of age, at which period their trunks are about a foot in
diameter. The trees are then either felled or dug up by the roots,
or, in other cases, the roots are dug up after the trunk has been cut
down. The branches which are worthless are then lopped off, and
the main trunk is left lying on the ground for several months,
in order that the sap wood, which is also valueless, may be nearly
eaten away by the white ants, after which it is trimmed and sawn
into billets of from 2 to 24 feet long, and subsequently it is taken
to the depbts in the forests, where it is again more carefully
trimmed and sorted into its different qualities. The quantity of
Sandal wood mnow raised in India iz about 1300 tons annually,
representing a value of about £50,000.

Varieties—Formerly three kinds of Sandal wood were distin-
guished under the names of white, yellow, and red, the two former
of which were derived from the same tree—the yellow being the
heart wood, and the white the sap wood—but the red wag, in
most cases at least, probably the wood which is described by us
under Pterocarpus santalinus, although not always, for as stated
by Fliickiger and Hanbury, the Indian traders still recognise
three shades of real Sandal wood, that is, white, yellow, and red;
and Milburn says, “ the deeper the colour, the higher is the
perfume ; and hence the merchants sometimes divide sandal into
red, yellow, and white, but these are all different shades of the
game colour, and do not arise from any difference in the species of
the tree.”

General Characters and Composition.—Sandal wood occurs
commonly in billets from which the bark and sap wood have been
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removed in the manner described above; but in rare cases the
bark has been alone separated from the wood beneath. These
billets vary usually in length from 2 to 4 feet, and in diameter
from 3 to 8 inches; they are somewhat cylindrical in form, and
very heavy. "When the sap wood has been removed, the colour of
a transverse section of the heart wood is yellowish-brown, with
darker coloured concentric zomes; the odour when rubbed or
ground is very agreeable, approaching to that of the rose, and
very persistent ; and the taste strong, aromatic, and bitterish.
The sap wood is whitish, and almost odourless and tasteless.

The most important constituent of sandal wood is an esgential
oil, which is procured from the heart wood after it is cut into
small chips, by distillation with water.  Fluckiger and Hanbury
state the yield at about 1 per cent.; but Dr. G. Bidie gives it at
25 per cent.  The latter observer also says, that the roots yield
the largest quantity, and the finest quality, of oil.  This oil is a
transparent, thick, pale yellow liquid ; varying in specific gravity,
according to different experimenters, of from 0°963 to 0:980 ; and
having the odour of the wood. The quality of the oil varies much
according to the wood from which it has been derived. The other
constituents of sandal wood have not been specially examined.

Other Kinds of Sandal Wood and Commerce.—Besides the
sandal wood deseribed above from Sanfalum album, other sorts
of sandal wood are also derived from species of Santalum ; thus,
in the Sandwich Islands, from Santalum Freycinetianum, Gaud.
and S. pyrularium, A. Gray; in the Fiji Islands from S. Yasi,
Seem.; in Western Australia from 8. spicatum, DC., and
S. eygnorum, Miq. (Fusanus spieatus, Br.); and in New Cale-
donia from S. austro-caledonicum, Vieill. The supplies from these
districts are, however, uncertain, as no care is taken in preserving
the trees ; and, indeed, in some cases, appear to be no longer found
in commerce.

The different kinds of sandal wood also vary much in
quality ; and fetch various prices. In the commercial houses
of China three kinds are specially mentioned, namely, South
Sea Island, Timor, and Malabar. The latter, which is the one
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we have particularly described, being three or four times the value
of either of the other varieties. In China alone, the quantity
of all kinds of sandal wood imported, averages over 5000 tons,
representing a value of not less than £100,000.

Medical Properties and Uses.—Sandal wood has long had a
reputation in the East, as a remedy in fevers, indigestion, palpi-
tations, and many other affections. At the present day, the
powdered wood, made into a paste with water, is a common appli-
cation in India amongst the natives, in inflammatory affections,
and in skin diseases, &e. The volatile oil hag also lately been
recommended ag a remedy in gonorrhea, by Dr.T. B. Henderson,
of Glasgow. He regards it ““ as equal, and frequently superior, to
Copaiba and Cubebs, having found it sometimes to succeed when
both these remedies had previously failed. Its comparatively
pleasant taste and smell also give it a great advantage over
Copaiba.”

The principal use of sandal wood is not, however, for medicinal
purposes, but for consumption as incense in the Chinese temples ;
and in India in the celebration of sepulchral rites, where pieces of
gandal wood are placed by the wealthy Hindoos in the funereal
pile.  Sandal wood iz also largely used in India, &c., by
cabinet makers, in the manufacture of caskets, jewel-boxes,
deed-cases, &e. ; and likewise, to some extent, as a perfume.

The oil of sandal wood is also greatly esteemed ag a perfume,
and is much employed by perfumers in this country and else-
where wherever it can be obtained.

Gerarde’s Herball, by Johnson (1636), p. 1585; Woodville’s
Med. Bot. (Supplement), 1794, p. 136 ; Miller’s Gard. Diect.,
vol. ii, pt. ii; Pharmacographia, p. 540; U. 8. Disp., by W.
and B., p. 1689; Milburn, Oriental Commerce (1813), vol. i,
p. 291; Pharmacopeeia of India, pp. 197 and 461; Piesge, Art

of Perfumery, 3rd ed., 138; Pharm. Journ., ser. iii, vol. i,
p. 988 ; Henderson, in Med. Times and Gaz., June, 1865, p. 571,
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DESCRIPTION OF PLATE. [

Drawn from a specimen in the British Museum collected at Tranquebar ; the i
fruit added from Henfrey. |

- A flowering branch. L
A flower, ?
. Perianth laid open. ]
. Vertical section of the flower.

Transverse section of ovary. : {
Fruit.

. Vertical section of the same,
. Embryo.

(2-8 enlarged.)

O NPT w0

[By an oversight the artist has represented the perianth as 5-lobed in figs
1and 2; in 8 and 4 it is correctly drawn 4-lobed.]
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N. Ord. Conirerzm. Le Maout & Dec., p. 739.

Tribe Tazinee. Lindl, Veg. K., p. 230 (N. Ord.).

Genus Taxus,* Linn. Parlatore, in DC. Prod., xvi, 2, p. 499.

Species 6, natives of temperate parts of the northern
hemisphere,

253. Taxus baccata, Linn., Sp. Plant., ed. 1, p. 1040 (1753).
Yew.

Teon.—Nees, t. 83; Richard, Comm. de Conif, t. 2; Schnitzlein,
Iconog., t. 78; Syme, E. Bot., viii, t. 1834; Reichenb,, Iec. Fl. Germ.,
xi, t. 538 ; Nees, Gen. Fl. Germ.

Description.—An evergreen tree, usually 20—30 feet high, but
sometimes much taller, with a very large and thick trunk and
widely-spreading horizontal branches, bark dark-brown, furrowed,
shredding off in fibres, young twigs green. Leaves very nume-
rous and closely placed, alternate, with a very short petiole which
is continued as a raised band down the stem, articulated, $—1
inch long, somewhat curved, linear-strap-shaped, sharp-pointed
but not prickly, entire, rather thick, dark shining green above,
pale beneath, midrib prominent, all pointing somewhat upwards
right and left by a twist in the petioles; buds very small, axillary,
clothed with little scales. Flowers dicecious ; the male in catkins,
the female in cones; all axillary. Male catkins ovoid, scarcely }
inch wide, consisting of a rather thick axis with several closely
placed, thin, imbricated, yellowish gradually diminishing scales
on its lower half, and on its upper half about 10—20 closely placed
nearly sessile sulphur-yellow anthers, forming a subglobular
head ; anther-connective peltate, lobed, with 4—7 cells attached to
its under surface, and dehiscing longitudinally, pollen globose.
Female cones reduced to very small bud-like bodies consisting of
several rows of small, imbricated scales surrounding a single,
terminal, erect, urceolate ovule, with a small annular aril”
at its base, coat of the ovule prolonged above into a nipple-
shaped tube which projects beyond the topmost bracts of the cone.

#* Tagus, the classical name.
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Fruit (galbulus) consisting of a small seed (““nut”), closely sur-
rounded and covered except at the summit by the greatly enlarged
““aril” which has become a berry-like fleshy cup, the whole
supported on a small circular base formed of the cone-scales, from
which the ““ berry *’ is readily separated ; cup somewhat exceeding
the nut, with a sharp edge above, skin thin but strong, coral-red,
filled with a thick, glutinous, nearly colourless juice ; *“nut *’ loosely
attached to the axis by a broad base, about } inch long, roundish
ovoid, bluntly pointed and obtusely 8 or 4 angled above, dark ruddy
brown, smooth, minutely pitted under a lens, covered with a thin
papery pale brown skin and a very thin layer of brown semifluid
pulp, inner coat hard, bony, pale yellow ; embryo small straight,
with 2 short cotyledons and a superior radicle, lying in the axis
of the tough endosperm. '

Habitat.—The yew is chiefly familiar as a planted tree, espe-
cially in churchyards, but it grows wild in many parts of England,
principally on chalk and limestone, where it sometimes forms
small woods or groves. On the chalk downs of the southern
counties are found trees of undoubtedly very great antiquity. It
is a native of the whole of Central and Southern Europe, and
extends to North Africa, Asia Minor, the Amur district to the
Himalaya, ascending in Sikkim to an elevation of 7000—10,000
feet. There are many garden varieties cultivated, of which the
best known are T. fustigiata, Lindl., with an upright pyramidal
habit of growth, and 1. hibernica, Mack., with yellow “ berries.”
Some botanists consider that there is but one kind of yew, and that
the American and Japanese species should all be referred to 7.
baccata,

What are above described as anthers are perhaps better
considered to be antheriferous bracts, and the anther-cells as
anthers. Some authors describe the stamens as monadelphous.

Syme, E. Bot., viii, p. 276; Hook. f., Stud. Fl,, p. 348; Watson,
Comp. Cyb. Brit.,, p. 320; Loudon, Arb. et Frut. Brit., iv,
p. 2066; Parlatore, 1. c., p. 500,

Parts Used and Names.—Taxus, Yew ; the leaves and fruits,
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It is not official in the British Pharmacopeeia, or the Pharmacopeeia
of India, or the Pharmacopaia of the United States,

General Characters and Composition.—The leaves have an acrid,
bitter, disagreeable taste, and an unpleasant odour. The red
succulent cup of the fruit has a sickly taste, but it is, however,
frequently eaten by children, and also by birds, wasps, &e.; it
has no marked odour.

The leaves contain a volatile oil, tannic and gallic acids, and a
resinous substance called tawin. Two pounds of the leaves,
according to Lucas, yield about 3 grains of taxin. This substance
is but liftle soluble in water, but readily so in alcohol, ether, and
dilute acids. The active properties of yew are probably due to
the taxin and volatile oil, but on this point we have no positive
evidence.

Medical Properties and Uses.—Yew leaves and fruits have been
given for their emmenagogue, sedative, and antispasmodic effects.
Pereira says that therapeutically the yew appears to hold an
intermediate position between savin and digitalis, being allied to
the former by its acrid, diuretic, and emmenagogue properties,
and to the latter by the giddiness, irregular and depressed action
of the heart, convulsions, and insensibility, which it produces.
Yew is, however, reported to have one decided advantage over
digitalis by its effects not accumulating in the system ; so that it
is & much more manageable remedy than it.  Besides its use as
an emmenagogue and sedative in the same cases as savin and
digitalis are administered, it has also been employed as a lithic in
calculous complaints ; and as an antispasmodic in epilepsy and
convulsions. According to Dr. Taylor, yew-tree tea is sometimes
used by ignorant persons to cause abortion. At the present time,
however, yew is never used in regular medical practice, the
principal interest attached fo it having reference to its poisonous
properties. Thus the leaves and young branches act as a
narcotico-acrid poison, both to the human subject and some other
animals, but more especially to horses and cows. Fatal cases of
poisoning have also occurred from swallowing the fruit. It is
froquently stated that animals may feed upon the young growing




certain, however,

leaves are poisonous both in a dried and fresh state.
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shoots with impunity, but that when these have been cutb off, and
left upon the ground for a short time, they are then poisonous.
This is, however, an entirely erroneous notion, for yew shoots and

It seems
that the red succulent cup of the fruit is

harmless, for a fatal case of poisoning has been recorded of a child
from swallowing the entire fruit with its contained seed; whilst
other children who had partaken of the fruit at the same time,
but who had rejected all but the fleshy cup, suffered no ill effects.
Per. Mat. Med., vol. ii, pt. 1, p. 334; Lind., Flora Medica, p. 558

Bentl.,

Watts, Dict. Chem., vol. v, p. 702; Lancet, Oct. 17, 1868,
p- 530; Pharm. Journ., vol. i, 2nd ser., p. 294, and vol. vi, p. 439,

Man. Bot., p. 646; Miller, Gard. Dict., vol. ii, pt. 2nd;

DESCRIPTION OF PLATE.

Drawn from trees in Kew Gardens; the female flower copied from Nees,

. Twig of male plant with catkins,

A catkin.

. Vertical section of the same.
. The same after the pollen is shed.

The connective.
An anther.

. Small branch of female tree with fruit.
. A female inflorescence.

. The ovule.

10.
11.
12.
13
14.
. Insertion of the leaves.

Section of the same.

Half ripe fruit.

Ripe fruit.

Same with half the *“ aril ¥ removed.
Section of seed.

(2-6, 8-10, 14, 15 enlarged.)
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N. Ord. CONIFERZ.
Tribe Cupressea.

Genus Juniperus,* Linn. Parlatore, in DC. Prod., xvi,
pt. 2, pp. 475—493. Species 27, natives of temperate and
cold regions of the northern hemisphere.

254, Juniperus Sabina,t Linn., Sp. Plant., ed. 1, p. 1039 (1753).
Savin.

Syn.—J. feetida, Spach. J. lycia, Pallas. J. prostrata, Pers.

Figures—Woodville, tt. 5 & (J. lycia) 7; Nees, t. 87; Berg & Sch,,
t. 80 a: Pallas, Te. F1. Rossice, ii, t. 56; Reichenb., Ie. Fl. Germ.,
xi, t. 536.

Description.—A small or large bush (occasionally even becoming
a small tree), usnally very compact and spreading horizontally,
with very numerous, slender, much divided branches, bark pale
reddish-brown, scaling off. Leaves opposite or in threes, closely
placed, small, numerous, evergreen, and very persistent, glabrous,
of two forms, those on the elongated branchlets more distantly
placed, triangular-subulate, adnate to the axis or decurrent for the
greater part of their length, free and spreading ab the apex,
those on the smaller lateral shoots rhomboidal and scale-like,
closely imbricate, and wholly adpressed, subacute at the apex,
with a large oval gland in the centre. Flowers unigexual,
dicecious, very small, the male in catking, the female in small
cones, both situated at the extremity of short lateral branches,
erect in the male, recurved in the female. Male catking as in
J. communis. Female cones consisting of several overlapping,
broad, thick, empty scales below, and 4 (rarely 6) very broad,
thick, fleshy, spreading ones above, decussately arranged in
pairs. Ovules minute, flask-shaped, 1 to 4, arranged solitarily
or in pairs in the axils of the lower pair of thickened scales.
Fruit berry- hkc, formed by the ullmgomom and u)alecconcc of

# Juniperus, the classical name (in Greek dprevbog) for J COMIMUNTS.
+ Sabina, the Latin name for the plant; the Greek was Spafu.
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the thick scales, the points of which are still visible, about
the size of a pea, on short, curved, nodding stalks, spherical,
dark blueish purple with a whitish bloom, soft, enclosing
I to 3 seeds. Seed somewhat variable in form, usually ovoid,
compressed, with two or three large “ glands” running down the
surface, testa very hard, rough ; embryo straight in axis of the
endosperm, radicle superior.

Habitat.—The Savin is found throngh a large portion of the
colder temperate regions of the northern hemisphere. It is an
Alpine species in Central and Southern Europe, growing in the
mountain regions of Switzerland, Germany, France, Austria,
Spain, Italy, and Greece, but not extending into Scandinavia, or
the British Islands; in the Alps it grows to an elevation of 5000
feet. In Asia this shrub is is found in the Caucasus, where it
reaches to 12,000 feet, the Caspian districts, the Altai, and the
whole of Siberia, and in America it occurs in Newfoundland and
on the borders of Canada and the United States.

As might be expected from this extensive range, it is a
variable species. In the colder regions it is a small, depressed,
spreading bush or even (var. procumbens) a prostrate or creeping
one, but in more favorable localities it becomes a good-gized
shrub. Sir. W. J. Hooker and Hanbury, indeed, have considered
the Red Cedar of the United States, J. virginiana, L., which not
unfrequently in the west reaches a height of 80 feet, to be the
sgme species. It differs chiefly in habit, in the rather smaller
erect fruit, and in the leaves being somewhat more acute. There
ig a figure in Bigelow, t. 45. 5

Savin was grown in HEnglish gardens in the middle of the 16th
century, and was formerly much more frequently cultivated than
is now the case. It flowers in May and June.

Gren. & Godr., Fl. France, iii, p. 159 ; Willk. and Lange, Prod.
Fl, Higp., i, p. 21; Parlatore, in DU, Prod., xvi, pt. 2, p. 483;
Ledebour, Fl. Ross., iii, p. 682; Hook., Fl. Bor.-Amer,, ii,

p. 166; A. Gray, Man. Bot. North U. 8, p. 474; Lindl, Fl.
Med., p. 557.

Official Parts and Names.—1. Sapvm Cacumina ; the fresh and
dried tops: 2. Onrunm Sasizm ; the oil distilled in Britain from

S
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fresh savin (B. P.). 1. The fresh and dried tops: 2. The
volatile oil obtained by distillation from the fresh tops (I. P.).
SABINA ; the tops (U. 8. P.).

1. Sapmvm Cacumina, or Saswa.—Collection, General Characters,
and Oomposition.—For medicinal purposes savin or savine tops
should be collected in the spring, and the young green shoots
should be separated from the hard woody branches from which
they arise. When thus obtained, the twigs are densely covered
with minute, imbricated, adpressed, dark green leaves. When
rubbed or bruised they have a strong, peculiar odour, which is
generally regarded as unpleasant; and a bitter, acrid, disagree-
able faste.

The dried tops are yellowish-green, and have less odour than
the fresh ones. When in very coarse powder, or in fragments,
the microscope shows the presence of the bordered pits =o
characteristic of the wood-cells of the Gymnospermia; and as
savin is sometimes given for criminal purposes, the microscope
may afford important aid in detecting it under such circum-
stances.

The essential constituent of savin is the official wolatile odl,
which is described below. It also contains resin, tannic acid, and
other substances of no importance.

Medical Properties and Uses.—Savin, both when administered
internally, or locally applied, is an irritant ; its effects are most
manifest upon the uterus, hence it is a powerful emmenagogue.
In large doses it is an emergetic poison, producing gastro-
enteritis, collapse, and death. It is said to be serviceable in
amenorrheea and chlorosis, when unattended with congestion of
any of the pelvic viscera. It should not be given in pregnancy,
as it is a powerful abortifacient; hence in large doses, it has
often been given criminally to produce abortion, and has not
unfrequently, in such cases, caused the death both of mother and
child. It iz rarely administered internally; but is frequently
used externally in the form of the official ointment, as a dressing
to blisters when it is desired to keep up the discharge, and also
as an application to issues and setons to promote their discharge.
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Savin is likewise applied externally to syphilitic warts, and in
psora and other skin diseases.

2. Ormum Sapinm.—CGeneral Characters—O0il of Savin is
directed to be distilled from the fresh tops, which yield from 2
to 3 per cent. This oil is colourless or pale yellow, limpid, with
the characteristic odour of the plant, and a bitter, extremely
acrid taste. It is dextrogyrate, its specific gravity is 0915,
boiling point 315° and its composition is the same as that of oil
of turpentine. If is but moderately soluble in aleohol, but
freely so inether. Oil of Savin is official in the British Pharma-
copeeia, and in the Pharmacopesias of India and the United
States.

Medical Properties and Uses—Its effects and uses are the same
ag those of the tops; and it is by far the most convenient and
certain preparation of savin for internal administration.

SupsTiTurE—In the Pharmacopeeia of the United States, the
tops of Juniperus virginiana, L., the Red Cedar, or American
Savin, a common plant in the United States, are also official in
the Secondary List of the Materia Medica. They have a power-
ful, bitterish, somewhat acrid taste; and a peculiar, not un-
pleasant odour. They have a strong resemblance to our sayin
tops, but are readily distingnished from them by their difference
of odour.

Red Cedar tops owe their properties to a wolatile oil, which is
gaid to be sometimes substituted for the official oil of savin in
the United States. They contain, however, a far less proportion
of oil than true gavin tops.

In their properties and uses they closely resemble the ordinary
savin fops, and in the form of corresponding preparations they
are sometimes employed as a substitute for them. They are,
however, much less active.

Per. Mat. Med., vol. ii, pt. 1, p. 329; Per. Mat. Med., by B & R.,
p- 486; Pharmacographia, p. 567; U. 8. Disp., by W. & B,

pp. 508, 752, and 1312; Watts, Dict. Chew,, vol. v, p. 201 ;
Amer. Journ. of Pharm., vol. xiii, p. 15.
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DESCRIPTION OF PLATEH,

Drawn from a specimen collected by Pallas in the Altai, in the British
Museum, the female flower (figs. 2 & 3) added from Berg & Sch,
1. A branch of a female tree with fruit.
2. Female cone, with 2 ovules.
3. Vertical section of the same.
4. The same somewhat further advanced.
6, 6. Fruit.
7. Vertical, and—8. Transverse section of a fruit.
9. A seed.
10. Vertical section of the same.
11, Portion of ultimate branchlet with leaves.

(2-5, 7-11 enlarged.)
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N. Ord. CoNIFERZ.
Tribe Cupressee.
Genus Juniperus, Linn.

255. Juniperus communis, Linn., Sp. PL, ed. 1, p. 1040
(1753).

Juniper.

Figures—Woodville, t. 6; Bigelow, t. 44; Nees, t. 86; Steph. & Ch,,
t. 141; Berg & Sch., t. 8 ¢; Syme, E. B., viii, t. 1382 (bad); Nees,
Gen. Fl. Germ., Apet.; Reich, Ie. Fl. Germ., xi, t. 535; Schnitzlein,
Iconogr., t. 76.

Deseription.—A dwarf, procumbent, bushy evergreen shrub, or a
neat bush 2—5 feet high with upright branches, or a small tree
reaching 80 feet high ; bark chocolate-brown, coming away in flakes
on the old branches, young twigs divaricate. Leaves very nu-
merous, persistent, arranged mostly in threes, spreading at right
angles and rigid ; when full-grown, about } inch long, linear, taper-
ing to a sharp prickly point, articulated on stem, with a prominent
knob at the base above, channeled, glaucous or pinkish, with green
margins, above, bluntly keeled and bright green beneath ; shorter
and more concave at the base of the branches. Flowers dicecious,
the male in small catking, the female in little cones; all
axillary. Male catkins with a few small scales at base, ovoid or
globose, about ! inch long, consisting of several whorls of decus-
sate horizontal stamens, each with three or four anther-cells
attached to the base of the lower surface of the connective,
dehiscing vertically. Female cones about § inch long, consisting
of about 12—16 green, ovate, acute, fleshy scales, closely placed
in 8 to 5 rows on a short axig and overlapping, the lower empty ;
the uppermost 3 surrounding the naked ovules, thinner, pinkish.
Ovules erect, 3, alternating with the scales, in close contact and
terminating the axis of the cone, flask-shaped, micropyles prolonged
and projecting slightly beyond the uppermost scales. Fruit berry-
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like (a galbulus) from the growth of the three uppermost bracts of
the cone, which become greatly enlarged, fleshy, and completely
coalescent except at their tips, and arching over the top enclose
the seeds, at first green, and not ripening till the second year,
when ripe purplish-black, soft, and covered with a whitish-
blue “bloom,” about the size of a pea, surrounded at the base
with the empty scales of the cone. Seeds small, 8 in each fruit,
close together, their upper half conical and triangular, the lower
rounded ; testa very hard, with several large glands or sacs on its
lower part; embryo straight, in scanty endosperm, cotyledons
2, small ; radicle superior.
Habitat.—The juniper, under one or other of its varieties
(5 are described by Parlatore), has a very extensive distribution,
extending throughout Europe and North Africa, Asia mnorth-
wards from the Himalayas, Japan, and North America ; the dwarf
" form reaches far into the arctic regions, occurring in Greenland
and Kamtschatka. In England it grows in hilly places, and is
a widely diffused thongh not very common species ; in the south
it especially prefers chalk downs, but also occurs on dry sandy
heaths. !
Some botanists consider the three uppermost scales of the cone

as open carpels; it is worthy of remark that the ovuler alternate
with these and do not stand in their axils.

Parlatore, in DC. Prod., p. 479; Syme, B. B., viii, p. 273; Hook.
£, Stud. Fl., p. 348; Wats., Comp. Cyh. Brit., p. 319; A. Gray,
Man. Bot. U. 8., p. 478; Hook., F1. Bor. Am.,, ii, p. 165; Roxh.,,
Fl Ind,, iii, p. 839; Brandis, For. F1, p. 535; Lindl, Fl. Med.,
p- 556,

Official Part and Name.—~Orevm Junteeri. The oil distilled
in Britain from the unripe fruit (B. P.). The fruit (Juniperi
Fructus) (I. P.). Joniezrus. The fruit (U. S. P.).

1. Tar Fromr.—The froit is commonly called a berry, although
properly a galbulus.  Juniper fruits are largely collected in
Savoy, and also in the South of France, in Austria, and Italy.
They are principally exported from Trieste and some Italian
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ports. In this country, however, the oil, which is alone official, is
directed to be distilled from the unripe fruit in Britain.

The juniper fruits of commerce are ‘round, about the size of a
pea or a black currant, of a deep purplish-black colour, and
covered by a glancous bloom. They are marked at the summit
with three radiate furrows, and below with stellt ely arranged
minute scales. Hach fruit contains three bony seeds enveloped
in a brownish-yellow pulp. The fruits have an agreeable
aromatic odour when bruised; and a warm, somewhat spicy,
sweetish, slightly terebinthinate taste.

Their properties are essentially due to a volatile oil (see
Olewm Junipert). They also contain a large quantity of sugar,
some resin, and a very small proportion of an uncrystallisable
gubstance named juniperin.

2, Om or Juniper.—This is readily obtained by submitting the
fruit to distillation with water. The volatile oil is most abundant
in the full-grown green fruif, as in the course of ripening some of
“the o1l becomes converted into resin. The amount of oil obtain-
able variex from 1 to 2 per cent. The oil is a colourless or pale
greenish-yellow liquid, of a sweetish odour, and warm aromatic
taste. It is limpid, transgparent, levogyrate, and has a specific
gravity varying from 0839 to about 0-900. It is a mixture of
two oils.

Juniper tops were formerly official, and possess similar properties
to the fruit. Both the tops and juniper wood yield a volatile
oil, which is frequently distilled abroad. If is sometimes substi-
tuted in this country and the United States of America for the
official oil of juniper. It is sold at a much lower price than the
true oil of juniper; and in its characters closely resembles oil of
turpentine.

Medical Properties and Uses of Juniper Fruit and Oil.—Juniper
fruit and oil possess carminative, stimulant, and diuretic pro-
perties ; their action closely resembling terebinthinate substances.
They communicate a violet odour to the urine of those taking
them; and in large doses sometimes occasion irritation of
the bladder and urinary passages. They have been found espe-
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cially useful in different forms of dropsies, either administered
alone, or in combination with other diuretics, more especially
digitalis. They have been-also employed in mucous discharges,
as gonorrhcea, gleet, and leucorrhcea; and in some cutaneous
diseases. Sir James Simpson considers oil of juniper an efficient
dinretic when administered through the lungs, and he recommends
for this purpose a teaspoonful of the oil to be put into a vessel of
hot water, and the patient directed to inhale the vapours.

Formerly juniper fruits were © employed as a spice to food ; and
a spirit, of which wormwood was an ingredient, was obtained
from them by fermentation and distillation. This spirit, called
in French Geniévre, became known in English as Geneva, a name
subsequently contracted into Gin.” At the present time the gin
distilled in Scotland is slightly flavoured with juniper berries, two
pounds of berries being used to 100 gallons of gin; but the gin
ordinarily distilled in England is flavoured with oil of turpentine.

The wood has been regarded as sudorific in its action, and
according to Burnett, has been substituted for guaiacum and
sassafras. 'We have never met with such a substitution, and
except by accident, if is scarcely likely to occur.

Per. Mat. Med., vol. ii, pt. 1, p. 327; Per. Mat. Med., by B. & R.,
p. 483; Pharmacographia, p. 565; U. S. Disp., by W. & B,
pp. 507 and 1308; Garr., Mat. Med., p. 368; Steph. & Church.,
Med. Bot., by Burnett, pl. 141, vol.’iii.

DESCRIPTION OF PLATH.

Drawn from a plant collected at Mickleham, Surrey, in June, with the
male flowers added from Berg and Schmidt. 1. A branch of a female bush,
with flowers and fruit in varions stages. 2. A female cone. 3. Vertical
section of the same. 4, 5. Ripe fruit. 6. Vertical, and 7, Transverse section
of same. 8. A seed. 9. Vertical section of same. 10, Male catkin,
11. Section of same. 12. A single stamen. (2, 3, 5—12 all enlarged.)
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N. Ord. CoNIFER.
Tribe Pinee. Lindl, Veg. Kingd., p. 226 (N. Ord.).
Genus Pinus.* Linn. (includes Abies, Lariz, &e.). There are

over 100 species, natives of the northern hemisphere in
the Old and New Worlds.

2566. Pinus Pinaster,+ Solander, in Ait. Hort. Kew., iii, p. 367
(1789).

Maritime Pine. Cluster Pine. DPinaster.

Syn.—P. maritima, Poir.
Figures.—Nees, tt. 76, 77; Lamb., I1l. Gen. Pinus, ed. 2, tb. 9,10; Byme,
E. Bot., viii, t. 1381; Reich., Ie. Fl. Germ., xi, t. 525.

Deseription.—A large tree, attaining sixty feet in height, with
an irregular, rounded, dense head, trunk thick, bare below, with
many stout, rather verticillate branches above, bark red-brown,
thick, fissured yet rather smooth, flaking off in layers, scales
beneath the leaf-fascicles persistent on the young branches,
recurved. Leaves in twos, the fascicle surrounded at the base
by a close sheath which is about 3 inch long, thin brownish
ash-coloured and scarcely fimbriated, 4—8 inches long, linear,
erect, rigid, sharply pointed, deeply channelled, convex beneath,
serrilated on margins, bright green. Flowers very small, uni-
sexnal, moncecious, the female with membranous bracts at the
base, the male without bracts, all closely arranged in small cat-
kins. Male catking numerous, crowded at the base of a young
branch, stamens (flowers) closely placed, with very short fila-
ments, anthers 2-celled, the scale-like connective prolonged
beyond the cells to form a large, rounded, denticulate, erect crest.
Females cones usually in whorls of 3—7, small, globose-ovoid,
crimson, carpellary scales closely imbricated, thick, spreading,
roundish, with two ovules on the upper surface at the base, struc-
ture ag in P. sylvestris. Ripe cones sessile, in whorls of several,

"% Pinus, in Greek metwy, the classical name for P. Pinea, Linn., the Stone
Pine.
+ Pingster was the name given by Pliny to the wild form of the Stone Pine,
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recurved or spreading, 4—6 inches long, conical-ovoid, somewhat
tapering at the apex, bright brown, polished, scales Very numerous,
their exposed ends (apophysis, escutcheon) much thickened, widely
rhomboidal, —1 inch wide, with a prominent transverse ridge,
elevated in the centre into a large, straight, pyramidal, rigid, more
or less sharp point. Seed about 1} inch long, the terminal, oblong,
truncate, membranous, brown or striped wing occupying & of the
length, structure as in P. sylvestris.

Habitat.—This handsome Pine is a native of South-western
Europe, in the neighbourhood of the sea coast in Spain and
Portugal, Southern and Western France; it extends eastwards in
the Mediterranean basin to Algeria, Corsica, Southern Italy, Sicily,
and Greece. It is thought to have been formerly native also in
Ireland. The tree has been very extensively spread by long-
continued sowing on several barren tracts of loose sand in many
parts of the world, and especially on the west coast of France,
where it now forms large forests. In this country a large portion
of the bare sandy district called the Poole basin, on the confines of
Hants and Dorset, was at the beginning of this century planted with
this Pine, and the tree has in consequence become semi-naturalised
in that district. The flowers appear in spring, and the cones
ripen in the autumn of the second year. It was cultivated in
England in 1596.

Syme, E. Bot., viii, p. 270; Gren. & Godr., FL France, iii, p. 154,
Parlatore, in DC. Prod., xvi, 2, p. 382; Loudon, Arbor. et Frut,
Buit., p. 2213; Lindl., Fl. Med., p. 554.

Official Parts and Names.—1. Orguvm TEREBINTHINE ; the oil
distilled from the oleo-resin (turpentine) obtained from Pinus
palustris, Miller’s Dict., Pinus Teeda, Linn., and sometimes Pinus
Pinaster, Aifon : 2. Rusiva ; the residue of the distillation of the
turpentines from various species of Pinus, Linn., and Abies, Lam.
(B. P.). 1. Orrvx TerepinrmaiNg ; the oil obtained by distillation
of the oleo-resin of Pinus palustris, Tam., Pinus Teeda, Linn., and
sometimes from Pinus Pinaster, Aifon : 2. Resiva ; the residue of
the distillation of the turpentines from various species of Pinus,
Linmw., and Abies, Lam. (I. P.). This plant is not mentioned by
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name in the Pharmacopeeia of the United States, and is therefore
only included generally in that volume as an official source of Oil
of Turpentine and other products under the words ¢ other species
of Pinus.”

This species yields the commercial variety of oil of turpentine
known as Bordeaus Turpentine; but the General Characters,
Varieties, Composition, Medical Properties, Uses, and all other
particulars in reference to “ Olenm Terebinthinge ”> and “ Resina,”
are given by us under “ Pinus australis,” which is their principal
botanical source.

This tree also yields far and pitch, which substances are
deseribed under Pinus sylvestris.

Garipor.—This term is applied in France to the tarpentine which
concretes upon the trunk of this tree; it is also known under the
name of Barras, and was formerly termed Garipot. It iz not
official in the British Pharmacopceia, the Pharmacopeeia of India,
or the Pharmacopeeia of the United States ; but it corresponds to
the official Thus Americanum which is described under Pinus
australis.

Extraction.—Galipot is obtained in the Landes Department of
France when the collection of ordinary turpentine for the summer
is completed. At that period the oleo-resinous juice (turpentine)
gtill runs from the wounds made in the trunk of the tree for its
extraction ; but as the temperature is not then sufficiently high to
cause it to run quickly down to the foot o