
" usual reactions for an alkaloid. The alcoholic extract was 
very sweet and. contained a large quantity of a body readily 
reducing Fehling’s solution; the extract also contained an 
.organic acid and ammonia, an alkaloid, and »  soluble chloride 
in the portion soluble in water. The resinous part of this 
extract insoluble in water formed a gelatinous .magma with 
that menstruum, and instantly dissolved, without deepening ■ 
of colour, with the aid of an alkali. The aqueous extract was 
sweet and had the peculiar odour cf liquorice. It contained 
sugar and an organic acid similar to that found in the spirit 
extract; it gave a precipitate without colour with ferric 
chloride, mixed- dear with gelatine, and precipitated with the 
mineral acids as a jelly-like. substance. The ash amounted to 
15‘2 per cent., and consisted mainly of alkaline salts. The 
alkaloid contained in these leaves -is not bitter.

CORN ACE ZE
A L A N G I U M  L A M A R C K I I ,  Thwaites.

F ig '.— Wight Ic.,t. 191; III., <. 96; Bheede Hint. Mai. iv., U.
17,26.

H a b .— Throughout India. The roots, barb, seeds, and 
leaves.

Vernacular.—Dhera, A kola, Ankul (Hind.), Ankul (Guz.\, 
Ankoli (Mar.), Ankalige (Gan.), Bagh-anlcpra, Dhalakura 
(Beng.), Azhinji-maraui, Alangi {Tam.), Uduga-chettu, Anko- 
lam-chettu (Tel.).

History, Uses, & C *— This- tree, in Sanskrit Ankctn, 
Nikochaka, and Gnpta-sneha, !f the oil of which is hidden,” is 
described in the Nighantas as bitter, mucilaginous, pungent, 
light and aperient; it expels worms, wind, phlegm and poison.
The fruit is cold and sweet, and begets ..phlegm, it is strongth- 
ening and aperient, and cures wind, bile, inflammations, 
phthisis and skin diseases. Bheede says Offiterum arbor 

* luec varifts ob causas orablermy Begins majestatis Malabarensibps
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"Tiabefcur, qnarum pnecipua eftt, quod flores diademati Imperial! 
baud absimiles, rigidis inhcreahb spiius. Iusuper sucetis ox 
arboris radiee expresses, ofc exhibitua venues nocar, nee non 
biliosos ac pituitosos humores per alvum expurgat, et aquas 
hydropieorum ducit.”

Mr. Moodin Sheriff has drawn attention to the emetic pro
perties of the bai-k in the Pharmacopam of India. He 
says:—“ It has proved itself an efficient and safe emetic in 
doses of fifty grains yin smaller doses'it is nauseant and febri
fuge. The bark is very bitter, and its repute in skin diseases 
is.not without foundation. If it is continued, for a sufficient 
period its influence over them is greater than that of Galotropis 
gigantea.” Mr. Moodin Sheriff, in a further report upon this 
drag (1883), states:—“ Ibis a good substitute for Ipecacuanha, 
and proves useful in all diseases in which the latter is indi
cated, except dysentery. As a diaphoretic and antipyretic it 
has been found useful in relieving pyrexia. Hose as a nauseant, 
diuretic and febrifuge,. 6 to 10 grains of the root bark; as 
an alterative, 2 to 5 grains ; it is given in leprosy and Syphilis ; 
the natives consider it to bo alexiteric, especially in cases of 
bites from rabid animals.”

Dr. S. Arjun {Bomb. Drugs, p. 70,) states that the leaves 
are used as a poultice to relieve rheumatic pains.

The reports of several medical officers arc,quoted by .
Dr. Watt in bis Dictionary of the Economic Products of India, 
but none of them, except Mr. Moodin Sheriff) appoar to speak 
from personal experience.

Description.—-Root heavy, wood close-grained, yellow, 
having an oily appearance; it and the bark turn of a dirty- 
green colour on beiug touched with a solution of perchlorido 
of iron. The bark is of a cinnamon-brown colour, the 
external surface separating iu thin corky flakes, which are 
studded with small circular warts. The inner layers are com
pact and of the same colour. Taste bitter, odour rather nau
seous. The fruit is. astringent and acid, | %  § of an inch, 1
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black, closely pubescent or finally glabrous; endocarp bony. 
The leaves are 3—6 by }—-2 inches, oblong or elliptic, acute 
or snbobfcu.se, base unequal, above nearly glabrous with pube
scent nerves, beneath hairy and often with tufts of hair or 
hollow glands in the axils of the primary nervos.

Chemical composition,— The most interesting principle pre
sent in the roots, is a very bitter non-crystallizable alkaloid 
which we have provisionally called Alangine. It is soluble in 
alcohol, ether, chloroform, and acetic ether, and practically 
insoluble in water. With the mineral acids, and with acetic, 
tartaric, and oxalic acids wo failed in obtaining crystallizablo 
salts. From an alcoholic solution , on spontaneous evaporation,

' it occurs as a yellowish, varnish-like deposit wholly destitute 
of any crystalline structure. From an acid solution it is pre
cipitated in white flocks by the addition of alkalies, and with 
the ordinary alkaloidal re-agents it affords marked precipitates. 
With concentrated sulphuric acid, alone or with the addition 
of potassium bichromate, no special colour reactions were 
observed. Ftbhde’s re-agent gave an iudigo-blue coloration in 
the cold, and on gently heating and then cooling a very light 
brilliant blue resulted. With nitric acid a reddish brown 
solution was yielded, and on gently warming it nitrous fumes 
were evolved and the liquid became lighter in colour. A 
platinum salt was prepared which contained 20-703 per cent, 
of platinum on the salt dried at 100° 0.

CAPRIFOLIACEiE

VIBURNUM FOETIDUM, Wall.

F ig .— Wall. PL As. Bar., Vol. i.t t. 61.

H a b  .— Burma. Cultivated in India. The leaves.
Vernacular.---Narvel (Mar.), Narnvai (Can.).
History, U ses, &C.— Though a native of Burma this 

shrub is found in cultivation throughout Western India.
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It appears to be confounded with, and to be used for the 
same purposes as Premna coriacm, Clarke, and other strong* 
smelling Pretnnas which bear the Sanskrit names of Sriparna 
and Jay a. How and when V. fwtidum was introduced into 
India is unknown; it seldom flowers and fruits here. It is 
customary for Hindu women who have been confined to hang 
a branch over the door of the room in which they lie, as a 
protection against evil spirits and post-partum haemorrhage.
Another superstition'is, that if seven pieces, of the stem of this 
plant are knotted into a thread made from cotton picked by a 
virgin, the necklace thus formed will cure scrofulous glands.
A cake made from the flour of eighteen different kinds of 
grain with Narvol juice, is scraped while hot on one side, well 
moistened with the juice and applied to the head in headache.
A wineglassful of the juice of the leaves is administered inter
nally in menorrhagia daily, also in post-partum haemorrhage.
It is remarkable that V. pruvAfolium, cm American plant, is 
also said to be useful, in all uterine diseases characterised by 
loss of blood and in threatened abortion. (Of. Les Nouveauce 
Bemedes. Sept. 8, 1888 j Etude sur Vemploi therapeuiigue du 
Viburnum prunifolium, par le Dr. Bebierre.)

Two of the Viburnums are common garden shrubs in 
Europe, V. Opulus and V. tinus, the former is probably the 
ipamaUs of Theophrastus; the fruit is edible. Tho cultivated 
variety of this plant is the Gueldres Rose, in which, the flowers 
form a white ball. The latter is the well known Laurestine.
V. Opulus is said to have the same medicinal properties os 
V. -prumfolinm. (Purdy, On the use of V. Opulus in dysmenor- 
rhcea and uterine pain. New York Med. Joum., Nov. 1882.)

Description.— A shrub, loaves variable, usually ovate- 
lanceolate, serrated, length H to 2 inches, flowers small, 
greenish white, berries small, ovoid, and of a vivid red colour.
All parts of the plant have a powerful unpleasant odour like 
that of Premna mtegrifolia.

Chemical composition-.—The viburnic. acid of Kramer (1844) 
obtained from the hark of V. Opulus was proved by Moliro
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, (1845) to be identical with valerianic acid. The viburnia'M
Kramer is a light yellowish substance or whitish powder of a 
neutral reaction, and of a purely bitter taste ; it is slightly 
soluble in water and mote freely so in alcohol, Enz (1863). 
found in the fruit of F. Laniam, « hygroscopic neutral bitter 
principle readily soluble in water, also valerianic, acetic, tar
taric and tannic acids.

The odorous principle of the leaves of V.fo-tulnn in removed 
by distillation in the form of fetid volatile oil., separating from 
the distillate in white greasy .flakes neutral in reaction. The 
decoction remaining in the retort had a nauseous animal-like 
odour, and when filtered, showed the presence of much muci
lage by giving gelatinous precipitates with ferric chloride, lead 
acetate ami alcohol. Ether removed the fetid principle toge
ther with chlorophyll, some resinous matter, and a trace of 
alkaloid from the dried and powdered leaves. The alcoholic 
extract was sweet, with a peculiar sharpness on the petite, and 
was acid in reaction. The aqueous solution of this extract 
gave abundant precipitates with potassio-merenrie iodide, iodine, 
solution, tannin and ferroqyani.de of potassium, indicating the 
presence of an alkaloid, which was subsequently confirmed by 
separating it from this solution by the cautious addition of 
ammonia or caustic soda. Ammonia added to its solution 
caused st precipitate of cross-shaped crystals j soda throw down 
the alkaloid as a whitish powder, which agglutinated into a 
brown mass soluble in. excess of the alkali The alkaloid had 
peculiar sharp taste, was soluble in cthylic and amylic alcohol 
Mid chloroform, and ; slightly in water and ether. It formed a 
crystalline sulphate, hydrochlorate and nitrate. It gave no 
peculiar colour reactions with the strong mineral acids, but 
dissolved in nitric acid, and the solution when evaporated left 
a mass of crystals which had a fragrant odour when mixed with 
water. The alkaloid fused into a reddish mass when heated, 
and gave off alkaline fumes. The leaves left 12-25 per cent, of 
white ash when completely ignited.

' .. " n  .
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A N T H O C E P H A L U S  G A D A M B A , A %
F »g.— Bed-l. FI. liylv. 127, L 36 ; forth. VerL Nut, Orsch.

B o L  JS1, /.  1-8. W ild  C inchona ( T h y . ) .

H ab. —Himalaya iii Coy I cm, wild or -cultivated.' Tho fru-t 
and bark.

VMacular.—Kadamb (Bind., Deny.). Kalamb, Nhyu ( 1/iu-.), 
V'clla-kaclaniba (Tam.), Kadaiabe (2'eh), Kadavfila-mara (Gan.).

H istory., U ses, &C.-~VPhis tree is sacred to Kali or 
Paj-vati, the .consort of Siva; it is llie Arbar'Geu rationis Of tho 
Maratha Kunbis, and a,,'branch of it is brought into the house 
at tlie time of their marriage ceremonies, The tree is planted 
near villages and temples, and is held to be sacred, in Sanx- 
kr + it is called Kadamba or Kulamba, and lias also many 
.'■ynunyn-SjSudiae fnsu-pula, ‘ protecting children’ ; Uali-prija,
‘ dear to agriculturists/ &o. The Kadamba blossoms at tho 
cud of the hot season/ and its night-scented flowers form a 
largo, globular, lemon-coloured head, from which the white 
dubbed stigmas project. They are compared by the Indian 
poets to tho cheelt of a maiden mantling with pleasure at the ' 
approach of her lover, and are supposed to have the power 
of irrosistably attracting lover" to one another. This idea 
is expressed in the following couplet of the Saptasatika of 
lldla :—" Sweet-heart, how 1 am bewitched by the ICadamba 
blossoms, all the other flowers together have not sucli a power.
Verily Kama wields now-a-rlays a bow armed with the, honey 
balls of the Kadamba.” The flowers are fabled to impregnate 
with honey the water which collects in holes in the trunk of 
tho tree. Beal, in his Catena of Buddhist scriptures from the 
Chinese, informs us that according to the Dirghagama Sutra, 
to the east of mount Biime rises a great king of trees called 
Kadamba; in girth seven yogaaas, height; a hundred yoganss, 
and iu spread fifty yoga-mis. M. Stsnart ( Essai snr la I4gend< 
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du Buddha) says :—“  L’arbre de Bouddha sort spontan Aments 
d’un noyau de Kadamfaa depose dans le sol; en an moment, 
la terre so fend, une pousse parait, et le geant se dresse 
ombrageant une circonferanoe do trois cents coudees, Le» . 
fruits qn’il ports troublent l’esprit des advors.ures du Buddha 
centre lesquels lea Devas ddchafnent toutos los fureurs de la 
tewp&e.” {De Gubernatis.) The fruit, which is about the 
size of a small - orange, is eaten by the natives and is con
sidered to bo cooling and a destroyer of phlegm and impuri
ties of fcho blood. The bark is considered to be tonic and 
febrifuge, and its fresh juice is applied to the heads of infants 
when the fontanelle sinks; at the same time a small quantity 
mixed with cumin,and sugar is given internally. In inflam
mation of the eyea the bark-juice with equal quantities of 
hn.ii ~jui.ee, opium and alum is applied round the orbit.

D escrip tion .— The bark taken from the larger branches 
occurs in thick flat pieces, the ©sternal surface is grey and 
studded irregularly with small, prominent corky lenticels; it 
shows numerous and extensive light brown scars caused by the 
separation of portions of bark due to the development of corky 
layers in its substance. The inner surface and substance of 
the bark is red and fibrous. Taste bitter and astringent.

Chemical composition.—-The bark gave 98 per cent, of ash 
and IS per cent, of alcoholic extract. The former contained 
calcium carbonate from the reduction of the oxalate present- in 
the bark, and the latter contained an astringent principle. 
The extract soluble in water was red in colour, and gave a green 
precipitate with ferric chloride, a bulky flesh-coloured precipi
tate with gelatine, and a, brick-red deposit with iodine solution. 
Treated with caustic alkali, a yellowish brown liquor was 
obtained, which gradually assumed a deep red and gave off the 
odour of cinchona bark solutions when treated under the same 
conditions. Boiled with dilute sulphuric acid for one hour a 
red deposit occurred in the decoction. The extract insoluble in 
water was for the most part soluble in diluted alkali with a 
rich red colour and a slight blue fluorescence. The solution

RVSTACEJtl.
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precipitated with an acid, and the red magma separated and 
treated with lime water, afforded to the solvent no principle in
soluble when acidified, The astringenoy of the bark is dne to 
an acid similar to cinchotannic acid, and the drug- contains a 
ready formed oxidation product of the nature of cinchona red.
No alkaloi dal principle is. present,

A.DINA CORDIFOLIA, Book. f.
Fig.— Brand. For. FI., t. 33; Roxb. Cor. FI L, t. 63.

Hab.— Throughout the Hilly parts of India. The hark.
Vo macular—Hnf du, Hardu, Karam [Hind.), Bangka, Kelt- 

kadarn (Bang.), Manja-kadambe {Tam.), Paspu-kadatnbe, Fu- 
dagn (Tel.), tledde, Yettega (Can.), Fledit (Mar.).

.Historys Uses, &c,— This tree is regarded by the 
Hindus as a species of Kadumba, and is the Dhara-kadainba 
or Kaia mbaka of Sanskrit writers. It is well known in all parts 
of India for its bitter medicinal bark, and valuable yellow 
wood, which is used for many industrial purposes. The bark 
is a popular febrifuge amongst the agricultural classes, and 
ground into a paste with water it is much used as a local appli
cation to the sores and galls to which draught cattle are 
.•>object. It is considered to be antiseptic and to prevent the 
generation of worms in sores.

Description.— The bark occurs in thick curved pieces, 
externally light grey or dirty white, darkly shaded from the 
growth of a small Hepatica on its surface. Its inner surface 
and substance ri reddish-brown and fibrous. Taste bitter and. 
astringent.

Chemical composition.—The bark contains the same con
stituents as that of Anthocephalus Oadamba. The red-coloured 
tincture gave 32 per cent, of dried extract, calculated on the 
powdered hark. This extract contained an astringent acid 
Idee cinchotannic acid, a red oxidized product, a fluorescent 
bitter principle, but no alkaloid. Starch and calcium oxalate 
were present in the inner layers of the bark, and calcium .
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■arbonale constituted tlie greater portion of the 10'4 per cent 
of osh obtained ou combustion.

U N  C A R  I A  G A M B I E R , Boxb.

Fig.— Hunter in Tram. Linn. Soc. ix ., 218, t. 22 ; Ker/h. 
Veih. 'Nat. Gesch. Bob., t. 84; Bentl. and Trim.., 139, The 
extract, Gambier, Pale catechu (Eng.), Garabir cubique (IV.),

H a b .— Malacca, Penang, Singapore. The ox tract of Ilia 
leaves, and young shoots.

Vernacular.—Chini-lx.atha or Ivich, &c. (lnd.) In the In
dian languages it bears the same name as Acacia Catechu, with 
the addition of the adjective Chinese.

H isto ry , Uses, &C.— We' meet with no account o£ fcbia 
substance in Hindu or Mahometan works on .Materia Medica. 
Anslie mentions the drug, but he appears to have been very 
in.perfectly acquainted with it, as in his first volume ho den* 
cribea the different kinds of catechu found in Southern India 
without noticing Gambier. (Materia Indicm, II., p. 105.) 
Pluck iger and Ma-ubury in their Ph irmaopgraphia remark 
that:--“ IE we may credit Kumphius, it would seem that the 
important manufacture of Gambier had no existence at the 
commencement of the last century. As to Gutta Gambier,

. his statements are scarcely in accord with those of more recent 
writers. We may, however, remark that that name is. very like 
the Tamil Katta Kambu, signifying catechu, which drug is 
Sometimes made into little round cakes,, and was certainly a 
]■ >g0 export from India to Malacca arid China as early as t.he 
10th century. That Gambier was uuknown to Europeans long 
after the time, of Rutnphius, is evident from other facts. 
Stevens, a merchant of Bombay, in his Comfle.at Guide to the 

■Eastern India Trade, published m 1.760, quotes the prices 
of goods at Malacca, but makes, no- allusion to Gambier. Nor 
is there any reference to it in Snvary’s Dicfivnnairr de Com
merce (Bdn. of 1750), in which Malacca is mentioned as the 
great enlr-p/jt of the trade of India with that of China and
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Japan. The first account of Gambler known to ns, was com
municated to the Batavian Society of Arts and. Sciences m 

780, by a Dutch trader named Couperus. This person n ir- 
rates how the plant was introduced into Malacca from Pont jap 
in 1758, and how Gambler is made from its leaves ; and names 
several sorts of the drug and their prices. In 1807 a descrip
tion of ' the drug called Gutta Gam bier/ and of the tree iron; 
which it is made, was presented to the L.uuean Society of 
.Loudon by William Hunter.'" A. good description of tiro 
manufacture of Gam bier will bo found iu the PluirwacbyCaph In.
The process consists in boiling the leaves and young shoots 
and evaporating the liquor Until it crystallizes.

Description.—Gambler is an earthy-looking substance, 
of light brown hue, consisting of cubes about an inch each 
side, more or less agglutinated, or it is in the form of entirely 
compact masses, The cubes â e externally dark reddish brown 
and compact, internally of a pale cinnamon hue. dry, porous, 
friable, devoid of odour, but with 'a bitterish astringent taste, 
becoming subsequently sweetish.

Under the microscope the cubes of Gambier are seen to con
sist of very small .tricolor crystals.. (Pharmacographm,) Gain- 
bier is also imported into India in the form of small lozenges.

domical composition,—In chemical composition Gambier 
agrees with Kutch. (See Acacia Oatecjm.) Gambier from 
Singapo re has lardy been exported in a damp . condition 
causing great inconvenience. in the trade. Jlr. W. N, Evans 
has analysed Some authentic field and trade samples with the 

. following results
Gambier Trade 

from field. Gambier.
Tannin  ............................ i 1*48 14-68
Organic matter ............... ......  SOT 1 42-26
Water ..................................... 68-39 81*89
Ash ...........................   4*4(5 6*84
Loss............................    0-56 4'88

100-00 100-00
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'""A substance named T'kan, vised to adulterate knteh in 
Burma, was investigated by Dr. Romanis in 1888, Than is 
a rod-coloured gum or mixture of gums, insoluble 'in spirit, and 
having no action on polarized light. Under some circumstances 
it ferments and evolves gases. It contains no leather forming 
property, but is thrown down by gelatine and alum; if, however, 
this precipitate is boiled in water, the than is. -dissolved. 
(Ohem. Examiner’s Report, 1888.)

Commerce.—Gambier is imported into India from Singa
pore in large baskets. The, exports' of Kiuel. and Gambier 
from India are more than 300,000 owls, annually.

Value, Rs. 4 to Rs. 6 per Surat mannd of 37̂ - lbs.

CINCHONA SUCCIRUBRA, Pavon.
Fig- —Howard’s Illustrations, Neuva Quinalogia. p, 7. Red 

bark.
H a b .— Slopes of Chimborazo, S, America. Cultivated 

in Southern India, Sikkim and Ceylon.

CINCHONA OFFICINALIS, Hooker.

Fig .— Sot Mag. 5364. The' Loan, Crown, Condanmma 
or pale bark of commerce.

H a b ,— Ecuador and Peru. Cultivated on the Nil gin 
Hills.

C . CALISAYA {Wedd.) and vac. LEDGERIANA.
F ig .— Hovjard’s Quinology, pp. 4, 5, C. The Calisaya, 

Ledger, or yellow bark of commerce.
H a b ,— Bolivia and Southern Peru. Cultivated in Sikkim 

and Southern India.
History, Uses, &C.— Cinchona bark was introduced 

into Europe in the 17th century, when it was brought over 
by Jesuit missionaries from America. The Countess of Chiu- 
chon, the wife of a Viceroy of the Spanish colony of Peru,
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had been cured of an attack of fever by ita use, hence the 
early names of the medicine were Peruvian or Jesuit's bark 
ami Countess’s 'powder. The trees yielding this bark were 
not discovered until a century later, when La Condaminsj and 
Jussieu, members of a French exploring party, obtained some 
plants, biimeeus established the botanical genus Cinchona 
in 1742. Peruvian bark was acknowledged as a most valuable 
medicine soon after its introduction into Europe. and the 
consumption rapidly increased, but no cure was spent over 
the preservation of the natural forests: iu South America. It 
would appear that the Jesuits in Peru about 1650 began 
to distribute the bark to those of their frate rnity stationed in 
other parts of the world, as was their usual practice upon 
the discovery of any new article of economic value. In this 
manner it probably reached India not long after its discovery 
in America.

After its admission in 1677 to the London Pharmaeopmiu, 
it was necessarily sent out to the physicians of the English 
East India Company. Its use must have spread rapidly, as in 
1770 we find a description of it under the English name of 
bark (Aj>) in the Makhaan-eUAdwiya of Mir Muhammad 
Husain, showing that it was already well known to the native 
physicians. He describes it as a bark resembling Cassia bark 
but of a darker colour, and remarks that its medicinal proper
ties are said to have been discovered in Peru by a sect of Chris-' 
tians called Jesuits, who first brought it to Europe, and for 
this reason it bears the name of Jesuit’s bark. It is also 
called Kina Kina. Ho correctly describes its use as an anti- 
periodic, and pronounces it to be hot and dry in the second 
degree. Quinine appears to have been first used in India in 
1826; the records of the Government Medical Store Department 
show that the Government of Bombay purchased for trial in 
that year a small quantity of the new medicine at the rate of 
£28-10-8 per lb. from Mr. Sprague, a chemist and druggist, 
who had recently opened a shop in Bombay.

The demands for Cinchona and Quinine from India soon 
became so large that Dr. Hoyle, botanist to the Indian

- p



Goivonmiont, fearing t,!uit fcho supply might coax, or be obtain
able at a price :beyond the roach of the community, repotn- 
mor.ded to (JovajrtUmeut iu 1889, and again in 1862, that the 
cultivation of Cinchona should be tried in the country, No 
tiiapS' were taken iu the matter until Mr. 0. R ' ■ wklium in 
i860 was selected to organize an expedition to the forests of 
the Andes for the purpose of collecting seeds and plants. Mr. 
Markham, aecompauieit by Mr. Weir, a practical gnrdourr, 
undertook to collect seeds of the Oahsaya or jyOllovv bark tree 
in the forests of Bolivia, and Southern Peru. Mr. Pritchett 
wn>. to explore the ( !i<-y bark region of llu.imico and Duma- 
lies in Central Peru, and Messrs. Spruce and 11. Cross were to 
collect; the seeds of the lied bark tree1 in tlio mountains 
of Ecuador. |fg| Markham succeeded in collecting Severn! 
hundred plants of Cajisaya, but . these were lost owing to the 
treatment they received m route to India, fhe other collec
tors were successful in their undertakings, not however with
out Some hardships and disappointments, and the- first seed of 
tho Grey barks arrived in India in January 1861, and those 
of the Bed Batiks a few mouths later. Mr. Cross w.re subse
quently commissioned to procure seeds of the 0. officinalis in 
the forests near Loxu, and this commission lie executed with bo 
much success that the seeds were brought to .India in 1862.
Tlio seeds and young plants on their arrival wore committed 
to the care of Mr. W. G. Me Ivor, Superintendent of the 
Botanic Gardens, Ootacaiia a rid, and it was !o his patience and 
•shill that the cultivation of Cinchona in India became an 
mjcumplishcd fact. Cinchona cultivation was introduced about 

’ the same time in the Bengal Presidency under the direction 
of Dr. T, Anderson. Tho first seeds sent to the Sikkim 
Plantations were from Kow; these were soon followed by plants 
of Prdimliaua, Oalisaya and Laroilblia from Java, and some 
Sttccini Iras from. Ootncamuncl. The,Cinchona was introduced 
in Ceylon in 1861 by T)r. Thwaifces, arid was subsequently 
taken up with much vigour by the planters of that island 
PlittthiU is were opomul up afterwords in Wyuaad, Mysore,

- Ooorg, Travancorcj und Tinnevolly entirely ns private specula-
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' ticfra. For further information the reader is referred to 
“ Peruvian Baric,'’ by C. R. Markham; “ Cinchona 'Barks 
PhartnaeogMslically consideredby F. A. Fliickiger; Blue 
Books. Cop,/ of Correspondence relating to the Introduction of 
the Cinchona Plant into India, Spc., with Maps. 1852 to 1875, 
o volumes; lhe Annual Reports on the Qovernrneni Cinchona 
Plantations, Bengal and Madras, up to 1889.

Small doses of cinchona preparations and quinine aug
ment the force of the heart’s constriction, increase the 
appetite, and act as a general tonic, but if too frequently 
repeated, the contractile power of the heart is diminished, 
although the rate of its movements progressively increases • 
the latter effect is also produced by large single doses! 
Poisonous dos. * annihilate she heart’s contractility, producing 
rapid death; y.at if the operation is not promptly fatal, the 
respiratory movements cease before those of the heart. Theo
retically, in moderate doses, quinine stimulates the trophic 
centres, and quickens tissue change, but in large doses it has 
the opposite effect. The reduction of the pulse rate and force 
by quinine is attended by a reduction in temperature. Obser
vations of the effect of quinine upon the blood corpuscles 
have led to no very satisfactory conclusions. When 5 or 5 
grams of sulphate of quinine are taken by an adult man at a 
single dose, or two or three tirn'es that quantity in the course of 
12 hours, there is apt to be fSome heaviness and confusion of 
thought, headache, buzzing -in the ears, vertigo, and unsteadi
ness of gait. Larger Aoses occasion, in addition, a sense of 
fulness, tension, n.-wet pulsation in the head; the face becomes 
suffused and animated ; the eyes are bright; epistaxis some- 
times occurs • the patient is restless and agitated, and com- 
plaina of muscular twitching in the limbs. After several 
hours these phenomena are followed by some degree of exhaus
tion and a disposition to sleep, with slight torpor and mus
cular debility. If as much as 30 grains are given daily for 
several days, in divided doses, there may be observed great 
depression, apathy, somnolence, unsteadiness of gait, impaired 
sight and hearing, and dilatation of the pupils; the general 
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sensibility ia obtuse and tie limbs tremulous. If, finally, the 
dose lias been excessive, complete loss of consciousness may 
occur, tlie sight and bearing tail, the skin loses its sensibility, 
and the limbs their power of motion.

The usual and most probable interpretation of these pheno
mena is that quinine in moderate doses primarily stimulates 
the nervous centres and increases the amount of blood circulat
ing'in thorn; that in excessive doses it diminishes the suppl) 
of blood to the same parts ; and that this diminution results 
mainly from the depressed power of the heart. The meet 
important fact in support of this view is that the giddiness,

; confusion of sight, and faintness caused by quinine subside 
as soon us the patient lies down.

On the respiratory organs the primary rX/ioi, of quinine is 
stimulant, slightly increasing the rate of breathing. Poison
ous doses occasion dyspnoea and noisy respiration, which is 
also jerking, interrupted, retarded, and finally arrested, death 
taking place with symptoms of asphyxia. In some cases the 
Sputa have boon bloody. Doubtless the latter phenomena are 
due to a paralyzing influence exerted by quinine upon tlie 
respiratory nervous centres, coujpfed with an analogous action 
of the drug upon the cardiac nerves and ganglia. According 
to certain experiments upon .’ rabbits (8irassbntg) , quinine 
■does not diminish the exhalation of carbonic acid, even while 
it lowers the temperature.

On the digestive organs small iftssos of quinine, as ol all 
pure hitters, stimulate the appetite and digestion, but in large 
and continued doses it irritates the stomach asul coniines the 
bowels at first, although it; may afterward cause diarrhoea.

The fact that when quinine cures intermittent fever :iAalso 
contracts the spleen, if that organ is enlarged, is a familiar duo 
It is also known that when quinine is largely administered to •
animals for various experimental purposes the spleen is found
pale and hard and its capsule wrinkled, These effects occur 

. even when all the nervous trunks supplying the organ are 
divided, Ilet.cj, it is concluded that quinine must act upon the
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interna! nervous .system of the spleen. (Bilik.) The function of 
the organ, it is added, being to form the white corpuscles of 
the blood and to prepare various’ oxidized* substances, and 
especially uric acid, for excretion, and quinine having the 
power of restraining both of these operations,, necessarily the 
organ appropriated to them must contract, in proportion to 
the restriction of its functions.

Quinine, being excreted with the urine-bo the extent of at . 
least one-half,.sometimes occasions irritation of the urinary 
passages, causing, in different cases, .micturition, retention of 
urine, and oven hannaturia. [Stil 16 and Mauah.)

Hut the most important property of quinine is its destructive 
action.'upon the low animal organism's, (hromatozoa), .whose 
presence in the blood has-boon shown by Laverau (Archives de 
Medecine I'Jxpbrimentah, 1., p. 789; in, p. to be the exciting, 
cause of malarial, fevers. Previous to Lavoran’a groat-.discovery, 
tho power, possessed by the cinchona alkaloids cf preventing as 
well as curing these-fevers, had long been a well recognised 
fact,, and it was known that a person under the influence of.a. 
dose of quinine (2 to 5-grains given once or twice a day) might 
bo exposed to malarial contagion without danger. The anti
septic properties of quinine had- also been sufficiently estab
lished,.!!. dilute solution having been found to preserve fluids 
containing animal matter from putrefaction fora, length of time, 
although it had not tho same destructive action upon tho lower 
forms of algae as it ’had upon the lower forms-of animal life. 
Lavemn’sobservations, which have now been amply confirmed, 
show that the hssmatozoa of malaria are present in the. blood 
in the-greatest number immediately before the febrile paroxysm, 
which ig an effort of nature for their destruction, and that the 
administration of tho cinchona alkaloids, and more especially of 
quinine, has-a marked effect in reducing the number of those 

• parasites, and inasmuch as they remove the cause of tho irri
tation, thty also prevent tho recurrence of the febrile paroxysms.
(Op.eii. lt«9—SO; Lavcran, Traite dec fievres mlustres, Paris,
.1.8.84)
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Quinine hft» no power-to originate uterine contraction a int-the 
pregnant female, lint when once parturition has coijuix-hi t -i, 
the flagging pains are greatly stimulated and increased by a 
dose of ten grains of the drug, and when abortion is threatened 
through malarial influence, no hesitation should be felt in using 
it- Quinine should always fee given in some easily soluble 
form, as any salt of the alkaloid which escapes' absorption In 
he stomach must be precipitated by the alkaline juices of the 

bowels, and be absorbed very slowly or not at all. Dr. G. 
Kerner has found it in the feces partly in an amorphous form 
and partly as a crystalline bitter fluorescent substance, named 
dikydroxyl-quinine;  the alkaloid has also been found in the 
tears, sweat, milk, urine and saliva.

In malarial fevers quinine -should be administered in such'- a 
way that the last dose should be ingested about 2 hours before 
the expected return of the paroxysm, and the first dose 4 or 5 
hours previous to the last. When there is sufficient time, its 
"influence, is almost always very sensibly aided'by the exhibi
tion, 12 or more hours before, of a mercurial or other purge.
In typhus and typhoid, fever, scarlatina, severe erysipelas, 
rheumatic hyperexia, &c., after the use of the cold bath, 20 
grains are often very efficacious in preventing a rapid return 
of the excessive fever. (17. 8. Dispensatory, 1«89.)

In the year 1866, the Madras Government appointed a Medi
cal Commission to teat the respective effiacy in the treatment of 
fever of quinine, quiuidine, cinchonine and einchonidiue. 
From the Report it appears that she. number of cases of 
paroxysmal nialartons fevers treated was 2,472,—namely, 846 
with quinine, 664 with quiuidine, 559 with cinchonine fe>d 
403 with oinchonidine. Of these 2,472 cases, 2,445 were cured 
and 27 failed. The difference in remedial value o f the four 
alkaloids as deduced from these experiments may fee thus 
stated :—

Quiuidine—ratio of failure per 1000 ......... 6
Quinine „ „  „  ..... •• J
Ciiichouiiine „  ,, „ ..... 'y
Cinchonine „  ,, ,, 2o
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1880 a farther report was made on some trials of cin
chona febrifuge in quotidian, tertian, quartan and febrioida. Out 
of 5,081 cases, 92‘2 per cent, were cured. The admin istration of 
febribuge is often attended with nausea, which was supposed 
to he duo to the amorphous alkaloid present, which is more 
readily absorbed in the system than the crystalline alkaloids. 
Purified amorphous alkaloid in small doses of two grains is 
very active, and has been found in Holland and in Madras to 
have distinct antiperiodie properties.

The Cinchona Plantations and Harvesting the Bark.—There 
are tbrfee Government Cinchona estates on the Nilgiris, ■ 
situated at Ootacamund, Naduvatam, and Pykara. Each estate 
copsists of one or more plantations; Naduvatam comprises 
Denison, Kilgraston and Napier; Pykara is composed of 
Hooker and Wood; and Dodabetta represents the whole of 
the minor plantations known under that name. The site 
occupied by Dodabetta is the ravine behind the Botanic Gar
dena, situated at ar. - elevation of from 6,500 to 8,000 feet above 
sea-level, and with a mean temperature in the shade of 60° 
and a maximum of 70°. During the months’ of December, 
January and February the frosts are often severe, and con
siderable damage is done to the trees lying in the lower parts 
of the estate. This estate is named after the mountain, about, 
two miles off, called Dodabetta, from Dodda (great) and Betta 
(hill), which is 8,642 feet above the sea, consequently the » 
highest point on the Nilgiris, and one of the highest in 
Southern India. The Naduvatam estate is situated about 22 
miles from Ootacamund, at the top of the Gudalur ghaut, and 
on the verge of the steep descent to the Wynaad plateau. The 
elevation varies from 5,000 to 6,000 feet, with a mean tem
perature of 50° in the shade, and maximum of 80° and a 
minimum of 54°, and an average rainfall of 105 inches. The 
trees grown here are Succirubras and hybrids, and several 
experimental plots of Calisayas, Garthagena, Santa Fe and 
Bemijias. The Pykara estates are made up of Hooker and

• Wood plantations separated by the Pykara river. The elevation 
ranges from 5,000 to 6,200, It is estimated that the area
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.covorod by all those estates is 1,779 acres, the greater por
tion of which is under cui Ovation, The. total number of trees 
in 188!) vitro reckoned at 1,709,050, and included the follow- 

;• iug varieties: —
.Officinalis...... .............................  981,919*
Hybrids -------....___ ... ............ 655,856
Succirnbraa......................   70,093
C ah say as ................     278-
Other kinds................................   915

1,709,656
fn 1879, ten years prcmosly, the number of plants on< bile 

estates was computed at 569,051, and was composed of the- 
following:—

Officinalis...................... , ......... . 305,432
Snecirub-nts..............      260,837
Grey ....    .1,874
Calisayas .. \.........     552
Other species ... ............__.... 836

5-69,031
The Cinchona officinalis, yielding the Crew it bark of com

merce, is the chief species cultivated on the Nilgiris, and is one 
of the most dosirablo kinds for the. manufacture of quinine. 
The Culieuyn bark is the best quinine yioldor of all the- cin- 

‘ oho a as, but unfortunately will not grow on the elevated sites of 
. the. Government .plantations. Cinchona tmecirtibra affords »

' Lark, official in the British PJiarmacoftieia, and which obtains' 
but little favour now in commerce. The statistics of 1879 

• -.compared'--with 1889 show how'the red and grey bark plants 
have given way in the plantations to-species of much greater 
value, such os the officinalis .and the officinalis hybrid.

The outturn of bark from these, • estates is calculated at 
100,000 pounds per annum, the whole of which has until 
recently been sold, in Loudon, or by public auction in the 
country, but within the last two years the manufacture of 
sulphate of quinine and other alkaloids has commenced, and
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to such m  extent as to consume all the bark likely to bo 
produced on these plantations in tho future.

Besides those of Government, there are several private 
estates on the Nilgiris, among which might be mentioned 
Ossington, Dovashola, Liddellsdale, and other estates at 
Coonoor and Jvotagiri. Cinchona is largely planted in Wynaad, 
whore an estimate of 5,000,000 plants has been reported.
The species mostly cultivated' are Cinchorta Ledgeri&na and
O. medru'bra, and a hybrid between these two kinds, which 
gives ft very valuable bark containing as much ns S per cent, 
of sulphate 'of quinine. Travancore afforded suitable sites for 
cinchona, and extensive tracts were planted up with Red and.
Crown bark varieties in the Peermaad hills and mountain 
districts about Devakolam, but the small remuneration accru
ing to the planter has caused cinchona to be neglected, and 
tea, as a more promising plant, is being reared in its stead.

The Darjeeling plantations of the Bengal Government are 
situated some 17 miles from the station ol that name in the 
valley of tho Ryang, and at Sittong in the valley of the Teesta,
British Sikkim. They were commenced in the year 1862 at 
Rungbee, and the lioad-quarfcer buildings and factories are at 
Mongpoo, Some land has been opened out at Eunjung in 
British Bhutan, but the plants have not shown so much promise 
as those at Sikkim, on account of the heavy rainfall in that 
district. Tho Sikkim plantations are at an elevation of from , 
1,400 to 5,000 feet, and occupy a tract of about 20,000 acres, 
only a part of which is cultivated. The Ledger cinchonas arcs 
hero reared to a very largo extent. Succirnbra and its hybrid 
also grow well, and the Morada and Verde types of Cnlisnya have 
within the past few years been pub out with very , encouraging 
results. Ledgers thrive best at this hlitudc between 2,000 
to 3,5(>0 feet, while the Moradas and Verdes prefer a some
what lower elevation. It has been noticed that Ledgers like a 
sunny aspect and Succirubr'as a northerly or shaded one. The 
plantations never reach an old age, for when tho trees are 0 
or 8 years old, they are cat down and uprooted, and the whole 
of the biu-k is scraped off. The plot of land is then left for a

' G°^\
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few years, after which it, will be ready for planting up again, 
These plantations, therefore, possess almost unlimited tracts of 
the richest soil in which to extend the cultivation,. The bark 
harvested in Sikkim differs from, that of the Nilgiris in being 
all of one kind—namely, natural, and it is estimated that as 
much as 300,000 pounds can be harvested each year. In 3862 
there-wore 811. plants. In 1875 there were 2,000 acres planted 
up with 8,000,000 trees from 4 to 80 feet high. At the end 
of the financial year 1882, there were 4,731,608 plants of the 
following kinds

Suocirubras ..............   8,873,285
Calisayas .....................   566,69o
Hybrids ............     291,628

4,781,608
At this time the Darjeeling plantations were using the Suc- 

cirubra barb for the manufacture of febrifuge. Recently a 
method has been discovered for making sulphate of quinine, 
hence the plantations have been adapted for the production of 
a larger yield of richer bark, and tbe statistics of the number 
of trees in 1889 show how this object has been attained

Suocirubras .............................  1,882,000
Calisayas...................     1,768,060
Hybrids ............       1,145,170
Other species .......    15,001

4,810,231
The number of Suocirubras has been reduced by one-half, the 

Calisayas have been trebled, and the hybrids quadrupled, and 
in this manner the alkaloid-yielding plants are being gradually 
replaced by those affording pure quinine.

The area of private plantations is—
Bengal ............. .......................  1,355 acres
Madras ....................... ............. 8,444 „
Coorg and Mysore ............... 2,000 „

There are four methods of collecting or harvesting the hark 
’ 1, By taking it in longitudinal strips from the standing tree,

(f ®  (2t
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'and leaving thfe bark to renew over the exposed wood, 2, by ,
scraping and shaving off the bark ; 3, by coppicing} and 4, by 
uprooting. The first is that most in use in, and peculiar to t,w> 
biilgiris, having been discovered by Mr. McTvor. The trees 
are barked.preferably in the rainy season, when the nark _Mts, 
or is more easily removed from the wood. The coolie inserts ;
the point of a knife in the tree as far as ho can reach and draws 
it down, making an incision in the-hark straigh t to the ground, 
ho then makes another out parallel to the first, about an inch J

' and a half apart, and loosening the bark with the back part of ,
the knife, the strip or ribbon is taken off. If the operation is j
performed carefully, and the-cambium cells aro not broken, a 1
now layer of bark will he formed in the place of that which is 
taken away. Other strips are taken at intervals around tho 
Stem, and the tree is then covered by moss, grass or leaves of 
Phormium tenax, and bound on by coir string or fibre, The 
stem is covered after the operation of stripping in order to 
foster the growth, of the new bark (renewed bark) from tho 
Cambium, and to thicken the 'untouched layers of natural bark, 
which are now termed mossed back. The moss which was first 
used to cover the partly doporideated stem is not now used on 
account of its scarcity, and grass, straw, leaves, tin and news
papers hava been found to answer the purpose. After about
two years , the trees, are again visited, and if recuperation has 
gone on satisfactorily, tho mossed bark is harvested in strips, 
leaving tho renewed bark to "thicken, and to allow a further 
supply of .renewed. bark to take the place of the mossed. Tho 
renewed bark is always of greater value than the mossed and 
the mossed than the natural, so long as the trees are under 20 
years old, for it has been found that after that time tho bark 
ceases to'thicken, and the alkaloids remain stationary or even 
decrease, The bark being collected in wet weather artificial 
heat lias to be used in drying it. Both at Naduvatam and 
Dodabotta there are abandoned jails whore, the bark is dried ; 
fires are lighted beneath, and flues conduct the boat through 
tho building where the hark i , laid cm a scries of shelves, feun 
heat is used at lower elevations, where other kinds of Cinchona ,
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are grown, and where the expense of artificial heat could not 
be met. The shaving process was first practised in Java, and 
consists in shaving off the superficial layers of bark from the 
whole surface of the stem, taking care that no point of the 
wood is laid bare- Coppicing Cinchona is to cut the tree down 
to a foot above ground, and to allow one or more shoots to 
spring up front the stool. Uprooting is adopted in the Bengal 
plantations, where the trees are uprooted and the whole of the, 
bark is collected from the root, trunk and branches.

Description.—-Cinchona bark is usually exported in 
packages, which are subjected to hydraulic pressure and arrive 
in tlio market more or less in a comminuted condition. Crown 
bark occurs in single quills with a blackish surface, often covered 
with various lichens.(Usnea, fyc. ) ; it breaks with a fibrous frac
ture, and tlio powder of the bark is light brown. Succirubra 
bark is rough and warty ou the outer surface, with fewer 
cryptogamic plants, and thicker than other kinds. It has a 
fibrous and splintery fracture, a reddish inner surface, and 
yields a reddish brown powder. Ledger bark is generally 
uncoated yellowish brown or whitish with black markings j the 
opiphlceum often falls off in flakes’; the inner substance of the 
bark is yellowish brown, which is the colour of the powder. 
Root bark from all kinds of Cinchona is in the form, of short 
recurved or twisted pieces, thicker and lighter in colour than 
the stem bark. Shavings consist of the crater or cellular por
tion of tho bark, and are consequently thin and brittle, and are 
easily crushed in packing. Mossed bark has a dark surface, 
is usually free from lichen, and occurs in thick, half or single 
quills. Renewed bark is light in colour, easily fractured on 
account of tho absence of much liber, and is known by the 
peculiar uniform smoothness of its external surface. The cha
racters of Cinchona’ bark' pan .best be studied in carefully pre
pared and exported samples of what is known in the market as 
“ Druggist’s bark.”  The character of the drug supplied to the 
manufacturers is of less importance than a knowledge of the 
amount of quinine it contains which is determined solely by 
chemical analysis. Indian Cinchona bark has never been
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known to bo adulterate with any of the bitter indigenous 
drugs of the country,

Chemical composition-—The constituents of Cinchona bark oi 
most importance are the bitter alkaloids or bases, to the first 
in the following list of those principles,, the value of the drug 
almost exclusively depends.

Quinine, Cfl011®“ N2 0®, is a light-coloured, amorphous, brittle 
substance in an anhydrous state, but may be obtained in a 
crystaUiao condition with 8H40. It is soluble in .ether, 
alcohol, chloroform, and very slightly in water., ArjneouH solu
tions of the salts made with the oxygenated acids possess a bluo 
fluorescence, and when treated with chlorine water and am
monia, a beautiful green solution is produced, known as the 
thalleioquin test. The solutions deviate the plane of polariza
tion to the left. The quinine salt mostly used in medicine is 
the sulphate (Cs°H4*N®0®)a,. • H®SO* 7H*0, tho theoretical 
centesimal composition of which is—

Quinine ......................... ............... . 74*dl
Sulphuric acid ...— ........ ............ H*23
Water of crystallization ..... ............ 14*45

■■Cinelmidim, ■ ■ 0 ‘ °H*®N*0,' forms colourless anhydrous 
Crystals. The sulphate is more soluble in water than quitu m, 
and tho tartrate is very insoluble. The solutions show the 
same optical behaviour as quinine but to a loss ©xtont.

Quinidine possesses the same formula as quinine, and tlie 
solutions of its salts are fluorescent and alford the tbadoioquin 
reaction,; it differs, however, in deviating the plane of polariza
tion to the right. It is separated from tho other alkaloids as 
an insoluble hydriodate.

Cinchonine is not very soluble in other and alcohol. The 
formula is tho same as that of cinchonidinr, but has exactly 
tho opposite action upon polarized light.

Amorphous alkaloids, called also Qumotdine or ChiniouUn> 
occur in all Cinchona harks and loaves. It is tho name given 
to the preparation obtained in quinine factories, and in analysis 
.by precipitating, the motor'liquors' with alkali, It is a dark
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bro-tfn brittle mass softening below 100‘ and alkaline in 
reaction.

Qidmiminc, an unimportant alkaloid, was discovered in 1872 
by Hdsse in Succirubra bark cultivated at Darjeeling.' Other 
Cinchona bases have been found and described, but as they do 
Hot occur in Indian grown barks, they need only bo mentioned 
by name. Paricine in Buena haxandra; Aricine and Cvueonim 
m false Cinchona of undetermined origin. Pitoymo in China 
bieolorata Teeamea ; Paytine in white bark; and Ilomoquinine 
discovered by D. Howard and others in Ouprea bark from 
liemijia species in 1882.

The above bases are combined with Kiuic and Cincho*tannic 
acids. Kinic acid, C?H**Oe, occurs in monoclinic prisms solu
ble in water and alcohol, but hardly in ether. The solutions 
are levorotatory. By heating it with peroxide of manganese 
and sulphuric uoid, yellow crystals of quinono are
produced.

Cincko-lannic add, the astringent principle of the Cin
chonas, is soluble in water and spirit, and is precipitated by 
acids, acetate of lead and gelatine. It strikes a green colour 
with, ferric chloride, and affords pyrocatechm by destructive dis
tillation. Its solution in the presence of an alkali, or by boiling 
with dilute sulphuric acid, decomposes into an oxidized pro
duct, Cinchona-red, and a sugar. Cinchona-red- occurs naturally 
in red bark as an amorphous substance soluble in alkaline 
solutions and alcohol, but neither in water nor in other,

Qumovic acid crystallizes in scales, which are sparingly soluble 
in cold alcohol, more readily in hot alcohol, but insoluble in 
water, ether, or chloroform.

Quiiu vin, an amorphous bitter substance present in nearly 
every part of the plant, is resolvable into quiuovic acid and 
mannikin. It is removed from the bark by dilated soda, from 
which it is precipitated with cinchona-red by an acid, from this, 
milk of lime dissolves out quinovin and quinovic acid, which 
are again precipitated by an acid, and separated by chloroform, 
in which the former is very sol able.
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Tho wax-like principle of barks has been designated by Ker
nel- cinekoo&toUn. Hesse has found two substances of this 
nature; cupreol, G20!!-3* 0, melting at 140°G, and due hoi melt
ing at 139° j they both crystallize in laminae, but differ in 
optical properties.

Cultivated barks yield over 3 per cent, of mineral matter; the 
average of three hundred estimations was 3-42 per cent, .■Re
newed and old natural harks are poor in ash, but scarcely, if 
ever, fall below 2 per cent., while young and branch barks give 
4 per cent, or more. Crown hark is richer in ash than that of the 
rod, and the red than that of the yellow. From a complete ana
lysis of the ash of Officinalis bark, it appears that lime forms 
one-third and potash one-sixth of the whole, and in that of 
Succirubra bark, lime forma one-third and potash one-eighth of 
tho whole. A full grown Succirubra tree has been analysed 
and found to contain: nearly half a pound of pure lime (OaO).

Effects of Cultivation on the Alkaloids:—The alkaloids first 
appearing in young plants and in leaves and twigs are in 
an amorphous state, but as growth proceeds they become 
crystalline, hence it is probable that the latter arc produced 
from the former. In diseased and dead bark and in that 
killed by frost, tho alkaloids revert to an amorphous condition, 
and gradually disappear.

Trees of the same species and height, and growing under 
exactly similar conditions of aspect and Soil, are not neces
sarily of the same nlkaloidal value. They vary in amount of 
total alkaloids, hut the proportion of quinine in the total 
alkaloids remains fairly constant for each species. This pro
portion averages 70 to 80 per cent, in Lodgers, 60 to 70 per cent, 
in Officinalis, and 20 per cent, in Suecirubras. Hybridization 
between these plants materially affects these proportions 
according to the parents of the hybrid. Succirubra has in
fluenced the Officinalis of the Nilgiria and the Lodgers of the 
Wynaad, forming characteristic hybrids, with their alkaloids to 
a very large extent taking up a mean between those of thy 
parents. Several analysis of tho Officinalis hybrid show that

V ^  *' TIUBIACE/E . w L
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the alkaloids contain 41 per cent, of quinine in tl.io total 
alkaloids, and the Ledger hybrid 58 per cant.

Ledgers and Succirubras do not much increase in alkaloidal 
taluo after 6 years of age, and - therefore should not bo barked 
nhen young. Tho Officinalis, being of slower growth, does 
Hot mature ox yield the full amount of alkaloid, until tho 
trees are at least 7 years old. Tho faster-growing trees appear 
to begin to degenerate after 15 years, and the Officinalis after 
20 years.

The north or shaded side of a tree has a richer bark 
than that on the south side—a fact which explains tho success 
of the mossing-system, whore the bark is entirely protected 
from the light and heat of the sun’s rays, and a larger yield of 
alkaloids thereby encouraged. The renewal of most barks 
under moss, or a similar covering, has a tendency to increase 
the amount of quinine at the expense of the ciuchonidine, 
except in the case of Calisaya hark, where there is voiy little 
ciuchonidine naturally existing. In the renewal of grey barks 
(0 , micrantha, &e.), where no quinine or ciuchonidine ore 
found in natural bark, ciuchonidine is formed at tho exponse of 
the cinchonine, which is always present in those barks in large 
quantity.

A lawm number of experiments have been made in manur
ing Cinchonas, and all the more important trees have been 

*“ operated upon at different ages and during short and long 
periods. In every case tho manures have increased tho 
amount of alkaloids in the bark, and, as a rule, tho increase 
has been in tho most valuable alkaloid quinino. Manure affects 
the hark of young trees more quickly than that of older 
ones, but, on tho other hand, old trees of twelve years and 
upwards are greatly improved by manure when it is allowed a 
longer time to work, about two years or more.

Some analyses of frost-bitten barks show that there is very 
tittle diminution in alkaloids when compared with natural 
bark analysed before the frost. It was formerly supposed 

' that frost-bitten barks were worthless.
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The object in the Indian plantations lias been to propagate 
those species known by analysis to contain much quinine,, or 
i f  these will not grow, to raise robust trees which will yield 
more quinine by cultivation. Hybrids aro on the increase in  
many estates, and by careful selection from these, the value oi 
the future cultivation will largely depend.

The following table gives a list o f  the most important barks 
grown on the Government plantations at the present time, 
with a full analysis o f each

I A it iO i * 9Cincho- Quini- ("India. P*®«» rpot,,i „«QumnioJjjcjjug, | (line. jane, Alka- JQ“ * Q ^ B.

0 .officinalis,natural ......... 2*93 1*40 08 "42 ‘42 5*23 3*94
, mossed...... . 3-40 1-50 - 20 •# *«2 ti-1.7 4-57

„  renewed .....  4-21 -85 -22 *86 *70 fl-83 5 68
0. suocirnbra, branch .....  1*88 2'28 ... 1 '50 t ‘ 1.8 fi‘ 41 1-85

„  natnriil ...... 1-40 2-25 ... 1-92 •(« 6*25 1*88
mossed .......  1-69 2 08 ... 1-68 ‘98 6 ‘88 2-27
renewed...... 1-84 1-48 ... 1*26 *71 S-28 2-47

„ Strings. 2-30 1-16 ... 2-08 145 6-97 ®-09
C. angustifolia, natural.,,.,. 3-97 1*22 M2 ‘13 "87 0*40 5-84

mossed...... 5-60 1*41 -33 ‘04 - 97 8-85 7-53
renewed ... 4 01 ’89 -38 *19 1 14 7*51 8 -1.0

C.hybrid,branch ............  1 -64 2*71 ... 1-17 ‘ 50 6*02 9-20
,, natural ....... .....  3*19 *.-87 ... • ‘ 67 -55 7*28 4*29

mossed . ...... 1-92 8*1'0 ... *77 *80 6-20 2-68
,, roue wed .........  4*40 2 54 ... *51 1*85 9*10 5*92

0. miorantha, branch .............  •*> t -60 * 45 2 05
„  natural .............  .............  1*92 -40 2-38 ...
,, renowod.......  tr. 2*45 ... 1*12 1*02 4*59 tr.

C. pitayeusis, natural ...... 2*34 * 56 1*10 1*93 * 8* 6'83 .8*14
1 , mossed .......  3'8.1. *95 *83 1. 91 -37 7*67 5*12

renewed ...... 2*50 * 52 * 78 2*33 * 55 6*68 3*36
C. Caljsaya, natural .........  1*21 2*32 ... 2*13 *29 5*95 1*62

branch ......   ‘59 *73 ... 1 *93 *48 3°/3 *79
C. Anglic*, natural   81; 88 * 29 1*49 *1-4 3*91 1*09

,, branch ......... tr. I tr. “25 2*04 *36 2 4.5 tr.
C. Javanica, natural.............. ! 1*32 2*04 *48 4*44 ...

„ branch................  j ... 1*43 1*49 *45 3*37
C. Lodtroriana, natural...... 5-49 1 33 ... *82 ,88 b'*”2 7*38

branch...... 3*21 *49 ... 1*07 *60 4*27 2*97
0. Ttumboldtiaua ............  2*24 1 55 tr, *49 *90 5*18 3*01
0. nitida .......................... ,1*42 2 45 ... *45 *67 5 99 1*91
C. Pahudiana..................   *04 *10 ... *39 *43 '96 *05
C. Ofirthagona.........................  *40 ... 1*64 1*51 3*5,->
0. Santa IS......................  1*71 -83 ... *00 v ,*(16 3-80 2-30
0. Succirubm, Sikkim .....  -80 1*12 ... V?3 *77 4*48 -88
C. Ledcoriaua ,,   2*92 *38 *11. *14 *21 3-6b 3*93
0. hybrid .. .......... 2*24 2*18 ... *00 54 6*80 $-01 ,
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anvfnelure of Alkaloids and Qninine.—The authorities in 
charge of the Cinchona plantations hare for many years seen 
the desirability of extracting in the country the alkaloids so 
valuable in fevers and in. a form, that could readily bo taken,

4 At the suggestion of Dr J. E. do Yrij, the manufacture of a 
light-coloured powder, consisting of the alkaloids of red bark, 
was started in 187 k This powder wan called “  quinetnm”  or 
“ febrifuge,”  or, with reference to the locality of its produc
tion, Sikkim or Darjeeling febrifuge. Febrifuge is made by 
exhausting the powdered red bark with water acidulated with 
hydrochloric acid, precipitating the liquor with caustic soda, 
and drying the crude deposit. This is again dissolved in suffi
cient acid, reprecipitated by soda in a pure condition, filtered, 
dried and powdered. It has a tolerably uniform composition 
of Quinine 15'5; Cinehonidine 2!>0; Cinchonine 3-T5; Amor
phous alkaloids I7-0 ; and colouring matter, &c., 5’0 per cent.

About three years ago, Mr. J. A. Gnmmie, the resident 
Superintendent, with the co-operation of Mr. 0. H. Wood, 
formerly Quinologist to the Bengal Government, elaborated 
a method of extracting quinine from yellow bark, called' the 
“ oil process.” It is called the oil process, because a mixture 
of fusel and kerosene oils is employed in the manufacture. The 

, '' finely-powdered bark is mixed with water containing caustic 
soda in solution, fcho oils are added, and. tho whole is 
intimately agitated for a few hours and then allowed to rest.
The alkaloids are then contained in the oil, which is decanted, 
and stirred up with water acidulated with sulphuric acid.
The acid liquor now containing the alkaloids is transferred 
to pane and heated by steam j while still hot, the liquor is 
neutralized with soda and filtered, and oil cooling, the solution 
yields the crystals of sulphate of quiWe. Tho crude crystals 
are purified by dissolving them in a certain amount of hot 
water, filtering arid cooling, and the crystals which form arc 
.collected and dried in a warm air-chamber.

Commerce.—Indian Cinchona bark began to be exported in 
1867; tho first three bales realized Rs. 287, and sold in. London for 

’ 2 shillings per lb. From 1871 to-1886, when tho export ceased,



the Madras Government plantations sent bark to England to 
the extent of 81 lakhs. Red barks first, gold for 2a. per pound 
and Grown barks for 3s. The total export from India from 
October 1 to September 81 was

1886-87....... 1,286,900 lbs.
1887 88....... 1,449,315 „
1888-89..........3,074,098 „

Cinchona bark is sold by the unit of sulphate of quinine.
The unit is the price in pence per pound of bark containing 
one per cent, of sulphate of quinine. In 1885 the price of 
bark reached 71. per unit} at the present time, 1890, it 
is not more than 2d, In 1885, a bark containing 3 per
cent, of sulphate would have been worth Is. 9d. per potthd; 
at the present time the same hark would not sell for more 
than 6d. The fall in the price of bark has had the effect of 
lowering the pribe of the alkaloids; sulphate of quinine, for 
instance, last year sold for 1*. per ounce. The price had been 
gradually declining from 1877, when it was valued at 16*. fit/- 
per ounce in bulk.

HYM EM O DICTYO M  E X C E L S U M , Wall.

Fig.— Wight Ic., t. 79.

Hab.— VV. Himalaya, Deccan, Central India, Tenasgmm, 
Chittagong. The bark.

Vernacular.—Bhaulan, Barthoa (Ilincl.), Baudarti {'I'd.), 
Sagapn {Tam.), Kala-kadvn, Bhoureitl {Mar.).

History, Uses, &C. — Roxburgh states that the 
inner coat of the bark possesses the bitterness and astrin- 
gency of Peruvian bark. E. excelmm is his Cinchona emilm. 
Aiuslie quotes Boxhtirgh, and tells us that the bark is used by 
tanners, and also as a medicine by the Hindus in coses requir
ing astringents. The tree yields a bitter hark in common use " 
among the natives as a tonic and febrifuge, which was tried 
iu the Calcutta Medical College Hospital by O ’Shaughnessy, -and1' 

11,-25
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found to be moat valuable, In 1870, Broughton examined the 
fresh bark of one of the Kymenodictyons, and found that the 
bitter taste was due to the existence of ceseulin, and that the 
bark when dry was almost tasteless owing to the transforma
tion of that substance into cesculetin., the decomposition having 
been induced by contact with decaying organic matter. The 
fact, here mentioned, that the' bark when dry lost its bitterness 
leads ns to suppose that it was not that of-. ZJ. excelsum but of 
II. obovatvm, the dry bark of the former tree being extremely 
bitter.

Description.— The bark of E. excelsum is very bitter, 
and may be distinguished from that of II. obovalum by its red 
colour and bitterness. The minute structure resembles that of 
the Cinchonas, but the bundles of stone cells are larger, the 
spiral and laticiferou. vessels also are more numerous, the latter 
being very large, and exuding when cut a waxy latex. Many 
of the cells are filled with a red-colouring matter as in Cinchona 
hark ; and there is a continuous ring of stono cells near the 
junction of the bark with the wood. The bark examined was 
from branches about one inch in diameter.

Chemical etmposiiion.—From an examination of the bark 
made by W- A. H. Naylor in 1883, it appears that the hitter 
principle is not the glueoside sesculin, or its decomposition 

... product, msculetin, but an alkaloidal substance allied to qui- 
noidine, berberine and parieine. From quinoidine it differs in 
being optically inactive, and from its double compound con
taining relatively less platinum. From berberine it differs in 
that it contains a higher percentage of carbon, while its double 
compound also yields a relatively larger amount of platinum.
From parieine it differs only in the percentage of hydrogen it 
gives. Mr. Naylor considers it to be a new alkaloid having a 
composition corresponding to the empirical formula CFW ’N3, 
ahd therefore an addition to the small class of bases devoid of 
oxygen. Besides flymenodictyonine, which is the name given 
to the new alkaloid, Mr. Naylor has separated a bitter 
“neutral principle, represented by the formula G22IT450 10,



which ho thinks may possibly be s decomposition product o i . 
a glucoside.

In a paper read before the Pharmaceutical Society in 1886,
Mr. Naylor gave the following account of further experiments 
made with the alkaloid hyinenodictyonine

“ On gradually adding a weak solution of iodine in ether to 
an ethereal solution of the alkaloid, the iodine became decolor- 
iaod and a deep orange-red precipitate was formed, which 
quickly agglutinated and presented the appearance of a black 
resinous mass. By continuing the addition of iodine until it 
ceased to bo decolorized an excess could readily bo recognised.
The resultant varnish-like mass was, washed freely with ether, 
in which it was but little soluble, and then treated with hot 
alcohol. It was soluble to a considerable extent in cold 
alcohol, but its solubility increased with increase of tempera
ture. It was hoped that by the use of a limited quantity of 
this solvent, acting on the compound at a suitable temperature 
to be ascertained by experiment, followed by a gradual pro 
cess of cooling, a crystalline derivative would separate. Th ' 
expectation was not realized, for the substanCo thiw separated 
under these conditions was always amorphous.

“  The experiment was next tried of adding iodine in large 
excess to a solution of the alkaloid in much ether. This had 
the effect of producing a more fiOccident precipitate at the 
moment of its formation, but toward the end of the reaction 
the several particles began to coalesce. This viscid mass was 
treated precisely as tlm previous one, and refused to be coaxed 
into crystallising.

“ A third attempt was made by precipitating a weak solution 
of the alkaloid in ether, with rather less iodine than would be 
required to produce complete precipitation. The precipitate 
was subjected to the same treatment as the previous ones, and 
resembled them iu the granular appearances of their separa
tions from alcohol, notwithstanding the inducement to assume 
some definite form offered by the varying temperatures to 
which they were subjected.

•v iS • rubucem 1 !§L
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“ AIthoiigh, after much labour and thought, I have failed 
'to obtain an iodo-derivative in. a crystalline form, I do not 
regard it as one of those organic principles to which the 
faculty of crystallization has been denied, but believe that a 
more perfect knowledge of the conditions of its formation in 
a state of purity would lead to its production. This belief is 
encouraged by a close correspondence to a possible formula 
which may bo assigned to the iodo-corupound prepared by 
the method last described. That portion of the viscid mass 
which dissolved in a limited quantity of hot alcohol and 
separator! out on cooling, gave, in a series of iodine deter
minations by combustion with quick lime, the equivalent of 
47*52 per cent. The formula (0^fP°JSf2)®P2HI would require 
47*92 per coat of iodine. Throughout those combustions it was 
observed that a fatty looking substance distilled over, having 
the characteristic odour of aaphthalino. From solution in 
alcohol it crystallized in white scales.

Several attempts were made to produce a crystalline bromo- 
derivative, but without success. The flocculent precipitate 
which resulted from the reaction of ethereal solutions of bro
mine and alkaloid, after treatment with hot alcohol, gave on 
cooling a granular looking body, which was .chiefly remark
able for the facility with which it parted with a portion of its 
bromine. A stable and definite compound was not obtained.

“  The action of oxidizing agents on the alkaloid next claimed 
attention. The alkaloid was converted into sulphate, and to 
its aqueous solution vras gradually added a one per cent, 
aqueous solution of potassium permanganate, until the liquid 
became permanently coloured. It was then concentrated by 
distillation to a small bulk and filtered. The filtrate was 
neutralized with sulphuric acid and evaporated to dryness.
The residue was exhausted with hob alcohol, which on cooling 
gave a deposit and when quite cold was filtered. The filtrate 
was evaporated, taken up with water and converted into a 
silver salt, which was decomposed by sulphuretted hydrogen. 
Filtration, evaporation, and subsequent purification of the
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residue with alcohol and water, left a feebly coloured acid 
having the following properties;—

“  It was markedly acid to litmus, and had a bitter after-taste.
It dissolved readily in alcohol and water, and was but little 
soluble in ether. It united both with bases and acids. Its 
hydrochloride in aqneouf solution when evaporated over 
sulphuric acid assumed an arborescent crystallization; . the 
platino-chloride under the same conditions crystallized iiv 
plates or prisms. The acid Was not precipitated with sulphate 
of copper, but gave with nitrate of silver a white gelatinous 
precipitate, wlrch.in the moist state became rapidly reduced 
cm exposure. Lead acetate gave a white granular precipitate.
Two determinations of the platinum in the platino-chloride 
dried at 115° 0. gave 29’50 per cant, of platinum. The'formula 
(O6 H® NO2 HOI) 2Pt 01* requires 29‘72 per cent, of platinum, 
a Ad this is the platino-chloride of a pyriuine-monoearboxylic 
acid, viz., O’ H4 N. OOOFJ. Further, the acid, or one.of its 
salts, when distilled with lima, yielded as a product of decom
position a volatile base which -possessed the peculiar odour 
and general properties of pyridine. This property of the acid, 
coupled with its behaviour towards reagents, and the per 
centage of platinum in its plutino-chlorido, may be accepted 
as trustworthy evidence of its being a carboxylic derivati <> 
of pyridine. If nitric acid be used in place of potassium 
permanganate the same acid ia obtained,

It would therefore appear that in common with the rest 
of the non-oxygenated alkaloids hymenodictyonino is con
stitutionally related to pyridine.

O L D E N L A N D I A  C O R Y M E O S A ,  Linn.
F i g .— Bheede Sort. Mai. as., t. 85.

H ab .— Throughout India. The herb.
Vernacular.—Datnan-papra, Bakra, Pit-paprn ( Hind.), Kliefc- 

piipara, Pit-p&para (Ihng.), Khot-papada, Pitpapada, Paripat 
(Mar.), Parpadagam (Tam,.), Kallasabatra-sige (Can.), Yeri- 
nella-vemu (Tel.), Khet-papra (Guz.).
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History, Uses, &C.—This plant, called in Sanskrit 
Kshetra parpa ta, or field Parpata, from its frequent occurrence 
in cultivated fields about the end of the rainy season, is the 
Oldenlandia biflora of- Roxburgh and the 0. herbacea of De 
Candolle. It is frequently mentioned in Sanskrit medicinal 
works, and is considered a, cooling medicine of importance in 
the treatment of ferers supposed to be caused by deranged air 
and bile, that is, remittent fever with gastric irritability and 
nervous depression. The entire plant is prescribed in decoc
tion, and is combined with aromatics as in the Panehabhadra, 
which is a decoction of Parpata, Mustaka, Gulancha, Ohireta 
and ginger, of all equal parts, two tolas (360 grains) being 
given for a day’s consumption.

Itheede, who calls it Parpadagam, notices its use in decoction 
with aromatics, for spasmodic fever, and also its application as 
an apoaem with sandalwood and honey in the same disease, It 
must, not be confounded with the Pitpapra of the Mahometans, 
which is Fumitory, and is distinguished in Sanskrit as Yavanq- 
parpata, Or Greek Parpata, or with the various substitutes for 
that 'drug which are in use in India under the name of Pitta- 
papara.

D escr ip tion .— An annual, slender herb, glabrous, rarely 
scaberulous, leave's linear or narrowly elliptic-lanceolate, 
margins often recurved, nerveless; peduncles solitary, 1 to 4 
flowered, pedicel long, capillary, calyx-teeth subulate, rather 
shorter than the corolla-tube, crown of capsule low. It is a 
very variable plant, hot always distinguishable from 0. diffusa 
and 0. Hey nil. It varies from a diminutive straggling herb, 
with branches 1—2 in., to an erect one a foot and more high. 
Leaves from | to 2 by y'g- to  ̂in., erect, spreading, or recurved, 
sometimes as broad as in narrow leaved forms of 0. crystallina ; 
stipules small, membranous, irregularly-cut, with along and 
several shorter teeth or bristles. Capsule usually broad didy- 
mous, sometimes hemispheric or narrowed below the calyx- 
teeth, base acute or rounded, crown usually not rising above the 
base of the calyx-teeth, at others hemispheric and approach
ing that of 0, Ileynii. {FI. Br. India.)
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Xmemical composition.—A watery extract of this plant gave 
coloured precipitates with alkalies, a green reaction with ferric 
chloride, none with gelatine or acids, an abundant cream- 
coloured precipitate with lead acetate, and afforded indications 
of an alkaloid. A watery solution of an alcoholic extract had 
similar properties ; it was mawkish and saline to the taste, and 
■when evaporated to dryness it formed a mass of cubical, 
deliquescent crystals. A portion of this extract ignited left a 
saline residue consisting of potassium, sodium, and a small 
quantity of calcium, mostly existing as chlorides. .No ammonia 
was detected in the herb, and the alkaloid was shaken out of 
an alkaline solution with other, but had no very characteristic 
reactions. The value of the plant as a cooling medicine no 
doubt is due to the inorganic salts present. The dried herb 
left an unusually large incombustible residue, amounting to 
22’2 per cent., very soluble in water.

Oldenlandia umbeliata, Linn., Roxb. Oor. Pi. t. 8. 
Chayroot or Indian Madder.

Ainslie says ;—“  The small narrow, pale green leaves of this 
low growing plant tho native doctors consider as expectorant, 
and prescribe them accordingly; of the virtues of the root in 
poisonous bites, colds and cutaneous disorders, as mentioned 
by Miller in his Dictionary, I know nothing. When dried and 
powdered the leaves are sometimes mixed with flour and made 
into cakes, which are eaten by such as suffer from consump
tive or asthmatic affections. The dose of the decoction of the 
leaves is about an ounce twice daily.1' The root is long and 
slander, with a few latersd fibres, and of an orange colour.
It is best known as a dyeing material. An account of its use 
for this purpose in India will be found in Drury’s 'Useful Plants 
of India, 1873, pp. 240 and 470.

OPHIORRHIZA MUNGOS, Linn.
F ig.— Gart. Fruct. i., i. 55.

Hab .— Mountains of Assam, Western Peninsula and Cey
lon. Tho root aud plant.
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Vernacular.—Kiri-puranddu {Tam.), Sarpashi-cbettu ( Tel.), 
Rasna, Ndkuli (Hind.), Nanjaro, Rasbrne (C'««.), Rasim, 
Mungnsvel {Mar.), Mungnsvel, Ndkuli (Gm.).

History, Uses, &C.—'This plant, is described in Sans
krit in the following terms:—

STakuli, Siiriisd, liasna, Sugandha, Gandhanakiili,
Nakuleshtd, Bhujirogfikshi,Chhatrica, Suvahn, Nava.

The fifth and sixth synonyms signify that its odour is agree
able to the Ndkula, and the seventh that it is offensive to 
snakes. '

It was first brought to the notice of Europeans hy Garcia. 
Ksempfer, who calls the root Madia Mungo (Anuen. 578 and 
577), says of it:—“  Radix ost, plantse Malaicf: Itampaddu 
Tanab, id ost, Fel terrce dicta, a sapors a ■ narissinxo omnium fere 
partinm, prmsertim radicia, qu*e intenaam bills amaritiem 
exhibit, Lusitania ibidem llaiz son radix Mungo appollftta, a 
■nustela quadam sou viverra, India Mungutia, Lusitania ibidem 
Mungo, Batavia Muncus. Garci© ab Horfc, {Ar. 'Hist. L. b, c. 44.) 
Q-uil et Quirpele appollata, quae radicem monstrasse, et usum 
cjus pro alexiphartnico prima mcrtalibus prodidisse croditur. 
gat musfcelse huic is genius, ut aerpentem natural! odio pro- 
sequatnr; et velut glirein catua invadat. Tradunt igitur, si 
conbingat morderi rnimcnm, serpentis astutia roborove victum, 
relicto hoste, pro alexipharmaoo banc radicem quserere, et esu 
ejus illico restitutum, certamen redintegrare. Sit fidea rei 
penes indigeuas. Hoc tanfcum de mustela hao exploratum 
habeo, morsam d vipera, vel luctu fatigatum, dimisso victore, 
ex palsestra in campum excurroro et obvias depascere berbarum 
radiculas, mox pastn, ut opinor refectam, rursua comparere ad 
certamen, cum hoste, si adsit, redauspieandum/”  Kmmpfor 
also says that tho plant to his knowledge grows in Java, 
Ceylon, and Sumatra, is a foot or more in height, and not 
unlike the lesser Centaury, It has a single root, a span in 
length and as thick as the finger, much contorted, with a 
roup-h, brown, closely-adhering corky bark, and a hard, white 
fragile woody column; it has a bitter taste like Gentian but
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~~ more delicate and agreeable, (Op. oil., p. 577.) The sup* 
posed alexipbarraic properties of this plant have long since 
been disproved, but it appears to bo an agreeable bitter 
tonic.

D escrip tion .—-A. small shrubby plant, 1 to l.< foot; stems 
hard and woody, bark light brown and corky; leaves opposite, 
elliptic-lanceolate, acuminated at both ends, glabrous, very 
thin, unequal in size, 2—5 by 1—21 in,, calyx-tube turbinate, 
limbo-cleft; corolla-tube infundibuliforia, short, hairy within, 
limb 5-lobed ; stamens enclosed ; capsule compressed, crowned 
with the calycine segments, 2-celled, 2-v.ilved; seeds 
namorous, somewhat hexagonal; Cymes pedunoled, terminal, 
branched; flowers nearly sessile, white. The root consists of 
severd hard, woody, contorted branches, about six. inches in 
length, covered with a thin brown bark. The lower portions 
of the stem are generally collected along with the root, and to 
these Ksempfer’s description, appears more particularly to 
apply, as the root-bark can hardly be described as corky. Taste 
moderately bitter.

Chemical composition.—A decoction of the root contained 
starch but no astringent matter. An alcoholic extract evapo
rated to dryness was a mixture of some green fatty oil 
containing chlorophyll, and a light brown resin which remained 
as yellowish red flakes when water was added. The resin was 
tasteless, and gave a blood-red colour with caustic soda and rod 
with sulphuric acid; it dissolved in chloroform and other volatile 
solvents, but showed no disposition to crystallize on gentle eva
poration of these solutions. The filtrate from tlio resin was 
sweet and demulcent and afterward bitter, shaken up with 
other it yielded a resinous Substance to that solvent, The 
liquid treated with ammonia and then shaken with ether, yielded 
up no alkaloidal body, but a white granular scum remained 
on the stratum between the two liquids; benzol added and 
agitated with the alkaline liquid separated the bitter alkaloid in 
an amorphous condition, the quantity however was too small 
to admit of anything approaching a complete analysis-.

If.—26 ' -
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MUSS^ENDA FRONDOSA, LUn.

F ig .-W ig h t III. t. 124 ; Itheede Eort.M nl.il, L 18.
H a b .—Tropical Himalaya, Western. Peninsula. Leaves, 

fruit, flowers and root.
Vernacular.—Bebina, Sribar (Hind.), Srivadi (Mai.), Vella- 

ellay\2fam.), Srivar, Srivardoli, Bhutkes, Lavasot (Mar.), Asari 
(Nipal).

History, Uses, &C.— Tins is a well-known scandent 
hhrub,and easily recognisod by its orango-coloured flowers, whi c !i 
contrast prettily with the white calycine leaf, making it a -very 
remarkable object. All the flowers do not produce this loaf-like 
sepal, but two or three in each corymb, and occasionally two 
sepals are thus developed. M. frondom is called Srivati iu 
Sanskrit, and is a favourite of the goddess of fortune, from its
bearing the white mark of'Vishnu or Krishna; another name 
for it is Nagavalli. Among the Tamil people it is called fclio 
“  white-rag plant.”  The flowers are used in country places to 
make the garland which is tied over the doorway on festive 
occasions. The root in 80-grain doses is given with cow’s urind 
as a remedy for jaundice (pandu-roga), or two tolas (360 grains) 
of the white leaves may be given in milk. The juice of the 
leaves and fruit, which is very mucilaginous, is used as an eye
wash. Itheede shys:—The root in decoction expels phlegm, 
externally applied it is cooling, boiled in oil it cures aphthae. 
According to Loureiro, the flowers are attendant and diuretic, 
and are used in cough, asthma, ague, and flatulence; exter
nally applied they clean foul ulcers, and cure skin eruptions.
In Mauritius a species of Mussjenda is called “  wild cinchona ” 
and is used as a tonic.

Chemical composition.—A bitter principle, having the 
peculiarities of a glucoside, pervades all parts of this plant.
It was soluble in water and rectified spirit, afforded a reddish 
brown colour with sulphuric acid, passing from a fine red 
to a purple, and was not precipitated by alkaloids! reagents 
or by tannin. Evaporated with an excess of hydrochloric
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acid, the purple colour was developed, and boiled wibli the 
acid, the bitterness of. the solution was reduced, a brown 
decomposition product separated, and tbo filtrate readily 
reduced Fehling’s solution. The taste was very bitter and 
acrid, and the glucoside was not obtained in crystals. The 
aqueous solution of the ether extracts of the various parts of 
the plant contained a yellow colouring matter related to the 
cjnorcitrin group, and a colouring matter of the nature of an 
organic acid was present in the alcoholic extracts, precipitated 
by acids, and redisaolving* with the formation of an orange 
colour in alkalies.

A proximate analysis was made of the white calycine leaves, 
the fruits, the green leaves, and the mixed stem and root barks.
On. comparing those results, there is seen to be a correspon
dence on the one hand between the composition of the calycine 
loaves and fruits, and on the other hand between that of the 
green leaves and. bark,—results which might, naturally be 
expected, seeing that the calycine loaf is merely an expansion 
of the ovary-coat, and the leaves act the part of elaborating 
principles to be stored up in the bark and root.

Calycine Fruit- Leaves. Bark, 
leaves*

Ether extract .................  4*8 8*8 5*0 15*7
Alcoholic „ ............   287 27*8 15*1 17*3
Aqueous „  ......... ........  11'5 13-4 13*8 9-4
Orudo fibre.....................  324 38*2 38*3 39-3
Albumen, &c. by difference 15T 8*5 16*4 7*0
Ash..............    8*0 8*8 11*4 11*3

100*0 100*0 100*0 100*0

The bark contained the largest quantity of ether-soluble 
, resin, which was yellow, opaque, tasteless and very tenacious.

In the leaves the resin was associated with a fat, and in the 
calycine leaves with a wax. The fruits and calycine leaves 
contained larger quantities of sugar than other parts of the 
plant, as seen in. the figures for the alcoholic extracts. The 
aqueous extracts contained mucilage and colouring matter, 
the former predominating in the leaves and fruits The
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albuminous matter was oiost abundant in the expanded parts 
of the plant.

The fruits were specially examined for alkaloids* bat with 
negative results; they worn much more bitter and acrid than 
the leaves, and would not be' acceptable as an article of diet.
Notice has recently been taken of an article called “  Musssenda 
coffee’’ found in tho islo of Reunion; but an investigation of 
the Subject proved that tho fruits and seeds were those of 
Qasrtncra naginata, a logauiaceous plant, and that chemically 
they were destitute of an alkaloid. {Kow Bulletin, December

!|§fc; '1880). ' :
R A N D I A  D U M E T O R U M , Lam•

Fig.— Lam, III. t .150, j .  4; Wight Lc. t. 580 • lloxb. Oar. FI 
f. 136.

H ab,—  Throughout India. The fruit.
Vemncxlar.— Maiuphal, Mmdhla, Pinda ( llind.j, Mindhal 

(C?tts„), Gobi, Golaphal, Poralu (Mar.), Menphal (Beug.), Idaruk. 
kallan-kai {Tam.), Mnngdre-bongdre (Can.). ,

History, U se s , &C.— Maiuphai is described by. Sans
krit writers under the name of Madana as pungent and dry, 
and beneficial in leprosy and phlegmatic swellings, tho best or 
safest of emetics; one ripe fruit is said to be a sufficient dose ; 
emesis is generally promoted by a drink containing bitters 
and aromatics. It is indispensable at the marriage ceremonies 
of tho Vaisya caste, being tied upon the wrists of both bride 
and bridegroom along with tho Iriiit ot Helicteres Inora. I he 
Mahometan physicians of India have adopted it as ft substi
tute for the Jonz-el-kai of the Arabs ; they describe it as an 
emetic which expels bile and phlegm, at the same time acting 
£13 an aperient; it should be administered in combination with 
aromatics and honey. Ainslie says :—“  The Vytiana consider it 
amongst their best emetics, and prescribe it in tho quantity of 
about one pagoda weight. It ia given commonly in tho form of 
powder, the whole nut, seeds included, being powdered.”  An 
infusion of the hark of the root is administered to nauseate in



complaints. Roxburgh in his Coromandel Plants observes 
that the nut bruised and -thrown into pool;? where there are 
fish intoxicates them, in the same way that Ooooulus hulicus 
docs. This practice may be observed in the Concern, where the 
fruit is well-known as a fish-poison, and is also mixed with 
corn to preserve it from insects. Mr. Moidin Sheriff* in his 
Supplement to the Pharmacopeia of Lidia, says:—“ It is cer
tainly not a good emetic if uat d as is generally done by powder
ing the whole nut. The thick shell' and the numerous hard 
seeds are not emetic at all; indeed, if anything they are slightly 
irritant; only the dry pulp or mucus, which is the least part of 
the nut, possesses emetic and nauseant properties. The contents 
of two to three nuts are generally a sufficient dose j they 
should be bruised, macerated for ten or fifteen minutes in 
three to four ounces of water, rubbed and strained through 
cloth. The draught is now ready for use, arid produces nausea 
and vomiting in about ten minutes; emosis should be promoted 
by the administration of warm water. Tho ejected matter 
contains a large 'quantity-of frothy mucus.'”  Mr. Sheriff has 
found tho drug a good substitute for Ipecacuanha in dysentery. 
Her recommends the powdered pulp as the most convenient 

' form for administration. Dose, 40 grains aa an emetic; 
15 to 80 grains in dysentery, according to the severity of the 
disease. In colic the fruit is rubbed to a paste with rico water 
and applied over the navel.

Description.—The dried fruit is about the size of a crab 
apple, globular or oval, reddish brown, crowned with the 
rim. of the calyx, and in a fresh state has a strong odopr of 
recently tanned leather. It consists of a pericarp and shell, 
which contains the seeds embedded in pulp. The shell is hard 
and thick, 2-celled, the dividing septum being thin and mem
branous. Tho pulp is grey, and has a nauseous taste and smell. 
The seeds are small and oblong, about 1| lines in length, 
slightly flattened, very hard and of a brown colour, aad 100 on 
an average are contained in each fruit. The average weight of 
the fruit is about 60 grains, of the pulp separated from tho 
seeds 15 grains.

RUBI AC EM.
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Microscopic structure.—-The greyish palp surrounding the 
‘ seeds' is composed of. largo oval cells containing a little gr»-; 
nular matter. The- pulp of ■ the pericarp is remarkable for 
numerous large reddish-brown stony cells. The epidermis is 
formed of fcessalated cells of irregular size and shape. The 
albumen of the seeds is horny and translucent.

(jhomical covipositwn.—Tho active principle of tho fruits is 
saponin, which forms a large proportion of the pulp surrounding 
the seeds. The fresh pulp was mixed with water and the juice 
expressed; the filtered liquor had the following properties:—It 
was acid in reaction and very frothy, it gave opaque white 
precipitates with dilated mineral acids, a greenish colour and 
transparent jolly withferricchloride, a yellow -colour with caustic 
soda, no reaction with iodine, and no precipitate with two volumes 
of rectified spirit. Acetate of lead caused such a thick mixture 
as to allow tho vessel to bo inverted without the contents flow
ing out. A measured quantity of the solution, representing 
a weighed quantity of the dried pulp, was boiled for one hour 
with dilute HOI, after which the insoluble sapogenin was 
weighed and tho increase of glucose was determined in the 
filtrate. Calculations, from these results showed that the pulp 
contained about one-third its weight of saponin, and that on ‘ 
an average about four grains of this principle oxisted in each 
fruit.

». An extract was also obtained by exhausting tho pulp with 
hot spirit and evaporating the united liquors to dryness. This 
extract was; soluble in water, except a little waxy matter, and 
the solution was acid and frothy. It gave a green coloration 
with ferric chloride, turning red with ammonia, yellow pre
cipitates with barium hydrate and the acetates of lead, a red 
colour with caustic soda, and negative reactions with gelatine 
and iodine solutions and alkaloidal tests. This solution gave 
a precipitate when boiled with dilute acid, and showed an 
increase in glucose corresponding with that obtained in the 
decomposition of saponin. Evaporated portions of the solu
tion. produced a purple colour iu contact with strong sulphu
ric acid.



The pericarp contained some o£ the principles peculiar to 
the pulp, such as saponin, wax, resin and colouring matter, 
and in addition a volatile odorous body of the nature of a 
soluble fatty acid, which was obtained by distillation and 
formed soluble salts with silver and barium. A portion of the 
distillate was neutralized with caustic soda, and carefully eva
porated to dryness. The residue was crystalline, deliquescent, 
soluble in rectified spirit, and sweetish to the taste j treated 
with sulphuric acid the odour of valeric acid was liberated, and 
this acid no doubt existed in the pericarps of the fresh fruits 
in a free state.

The unripe fruits of Randia uliginosa, DO., Wight To. 
t. 397, are n stringent: roasted in hot ashes they are used as a 
domestic remedy for diarrhoea and dysentery . When ripe they 
are cooked and oaten as a vegetable. They are of a yellow 
colour, and have the appearance of a small pear. The struc
ture of the fruit is.-similar to that 'of B. duinctorum. It in 
called Pindalu or Podalu in Hindi, Pinglu in Gazarathi, Olm- 
vadialu or Piralu in Bengali, Pendhari Pondhru or Pendhar in 
Marathi, Nalaika in Telugu, Wagata in Tamil, Kard in Cana- 
rese, and Piudalu or Pindulukain Sanskrit ; and is described 
as sweet, cooling, and diuretic.

GARDENIA GUMMIFERA, IAnn. f.
F ig . — Thunb. diss. Gardt. 2 , /  3.

slab. Western Peninsula, Chittagong, Burma. The resin
ous exudation.

Vernacular.■̂—Dikamdli(Bind., Gun,), Dikdmali (Mar., Can.), 
Kurnbai, Dikamali (Tam.), Tella-rnanga, Chiaka-ringuva (Tel,).

History, Uses, &C.— This remarkable substance is 
supposed to be the Nadi-hingu, Hingu-uadika or Piudahva of 
Sanskrit writers, and is used by the Hindus in fcvor, dyspepsia, 
flatulence, and chronic skin diseases. In veterinary practice, it 
is much used to keep flies from sores, and some European 
physicians have used it to expel round worms with success/

11UB1 ACEJE.
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8, lucid* yields a similar exudation, and Roxburgh status that 
the fruit of 0. eampatmlata is used as a oat hart in and anthel
mintic, and to remove Stains from silk. In tile Ooncan, the 
root of Q. -florUa, rubbed into a paste with water, is applied to 
the top of the head as a remedy for headache during preg
nancy, and is'also, given internally in hysteria,-'alone, or com
bined with Rharangi (Glorodendron sorratUM).

D escr ip tion .—.Commercial Dikamali occurs in the form 
of irregular flat cakes,, of a dull olive green colour, pore or 
less miiod with baric, sticks, and the'loaf-buds of the plant. 
The odour is peculiar and offensive, like that of cat's urine. 
The resinous exudation, if carefully collected from .the. leaf- 
buds, is transparent and of a bright golden yellow ; it dissolves 
rapidly in rectified spirit, forming a. Solution o f  the colour of 
pale sherry, which, when poured into water, forms a delicate 
primrose-coloured emulsion, This after standing..for -24 hours 
deposits a portion of the rosin in an opaque condition, iuid of 
the colour of precipitated sulphur, but not in sufficient quan
tity to visibly affect the colour or opacity of the emulsion.

Chomiial composition.—Dikamali contains two resins, one 
Soft and of a greenish colour, the other crystalline and of a 
golden yellow. The latter was discovered by Stenhouso 
(Phil. Trans. 1856, CXLVL, 155, and Ann. 'Ohm. Pharm. 
XOVUL, 3.16), but the amount of gardenia obtained at that 
time was insufficient for a satisfactory analysis, b ton house 
and Groves operating with a larger quantity of the rosin found 
that the boat method of obtaining t he crude garden in was to 
boil the resin with alcohol, filter the solution to separate the 
insoluble residue, consisting chiefly ol small fragments of 
hark and wood, and allow it to cool. It then deposited almost 
the whole of the gardenia in slender pale yellow needles, 
which were collected and washed with cold spirit, to free them 
from flic amorphous greenish yellow rosin, which, forms by far 
the larger portion of Dikamali gum. These needles, however, 
oven after several crystallizations from alcohol, were found to 
bo still impure, being contaminated with, u colourless substance



of low-melting point, some what resembling a fat in appear- 
anoe. After repented trials in various ways, it was found that 
this impurity might be removed by means of light petroleum. 
A boiling saturated solution of the gardenia in alcohol was 
allowed to cool, and the almost pasty mass of Crystals vras 
agitated with light petroleum fit a temperature of about 80®, 
the clear liquid poured oft*, and the residue again agitated with 
petroleum, repeating the operation several times. The gar- 
doom was finally purified by alternate crystallisation front hot 
benzine in which it is readily soluble, and from alcohol,

When pure, gardenia forms brilliant deep yellow crystals, 
which molt at 163* to 164®. Dried at 1006, and burnt in a 
current of oxygen, it gave the following results:—

I. 0*249 grant., of substance gave 0*567 gram, carbonic 
anhydride, and 0*119 gram, of water.

If. 0-202 gram, of substance . gave 0*46? gram, carbonic 
anhydride, and 0*102 gram, of water.

Theory T, II. Mean. Fliickiger'.
C5...... ...60 61*86 62*12 61‘ 70  61*91 59*47
El5......... .. o 5*16 5*81 5*60 5*45 6*71
0 2 ......... -32 fifi*98  .....................  ...... ......

97 100*00
Fliickiger’s numbers do not agree with those, but, as the 

specimen he analysed had merely been purified by repeated 
crystallization from spirit, it is not impossible that it was con
taminated with traces of the colourless fatty substance men
tioned above. This is , rendered very probable by the much 
lower melting point (155®) which he obtained. It was stated 
in the earlier paper (Stenhouae toe, tit.), that when gardenia 
is digested with concentrated nitric acid, it is rapidly decom
posed, picric acid, bub no oxalic acid, being produced. On 
repeating the experiment, however, this statement was found 
to be incorrect ; gardenia when boiled with nitric acid, dis
solves with evolution of nitrous fumes, forming a yellow 
solution, wbioh on evaporation leaves a yellowish residue ; this, 
however, on careful examination, proved to .be quite free from 

ID—27
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^ifhmrophenoJ. It was noticed in making this- experiment, 
til el at the moment the gardenia came in contact with the 
nitric acid, it assumed a brilliant -crimson colour before dis
solving. The attempts made to isolate the red substance thus 
formed, were ultimately, '.successful; one part of gardenia was 
dissolved in abont thirty times its. weight' of boiling glacial 
acetic acid., and after being rapidly cooled two parts of nitric 
acid of sp, gr. T4h were added to the clear solution. In a 
few seconds hair-like crimson needles began to form, ve -y 
difierent in appearance from gardenia. At the expiration- of 
live minutes, the mixture, which was kept cold, had solidified 
to a pulp of needles. It was. then mixed with about i 50 parts 
of cold water, and the gelatinous precipitate collected -after 
it had stood a few minutes. The pasty red mass, after being 
well washed,, was pressed into a cake •' and dried. Garden in 
yields nearly 90 per cent, of its weight of this substance, which 
is insoluble in water and dilute acids, but readily soluble in 
alkaline solutions, and reprecipifatecl on the addition of an 
acid. It has been provisionally named, gardenic acid, It is 
free from nitrogen, and after being purified, by boiling with 
Spirit, in which it is but very slightly soluble, and crystalliz
ation from glacial acetic acid, it was found to melt at about 
•236°. {Phar. Jour, and Trans., July 21 at, 1877.)

Commerce.—Dika radii is collected by hand, the leaf bud with 
the drop of rosin attacked to it being broken off. It is some
times made into circular cakes of about a pound weight; at 
other times it occurs in large irregular masses, often very 
impure. Value, Es. 8-12 per maund of 87$ 'lbs.

C a n th iu m  p a rv iflo ru m , lam., a small thorny shrub 
of the Western .Peninsula and'Ceylon, callpd Kirni -in Marathi 

' and Kara-i-cheddi in Tamil, is noticed by Ainslie as having 
medicinal properties. He says :— “  A decoction of the edible 

- leaves, as well as root of this plant, is prescribed in certain 
stages of flux, and the last is supposed to have anthelmintic 
qualities, though neither have much sensible taste or smell.'’ 

‘ [Mat. Ind. i ’., 63.) This shrub is best known for its edible
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fruir, which is an obovate compressed drupe of a reddish- 
brown, colour about the size of a horse bean ; it is sweet, and 
contains two seeds.

C anthium  didym um , Boxb. Mallea, Varsmgi (Mar. . 
Naum-papala (Tel.), has leaves which smell like coriander.
The pounded bark is applied by the natives to fractures, 

lliese plants have really little, if any, medicinal qualities.
V an gu eria  Spinosa, Itoxb., is the • Pmda and Hindi« 

taka of Sanskrit writers, who consider the fruit to be 
medicinal, and describe it as strengthening, cooling,, and an 
expellant of phlegm and bile,. It is a small tree or large bush, 
common in many parts of India, from Northern Bengal to 
Canara, which bears cymes of greenish flowers.; the fruit is a 
drupe, the size of a cherry, of a yellow colour when ripe, sub- 
globose or turbinate, smooth and fleshy, pyrenes 4 to 5, woody, 
smooth.

The vernacular names are Pundrika, Pinditak (Hind.).,
Afayna (Beng.), Pedda-matiga (Tarn.), Vadanike, Ohega-gadda 
(Tel.), Ohiroholi, Madanvriksh (Mar.), Maggare-gida (Can.),

P A V E T T A  INDXCA, Linn.

Fig.— JLhee.de llort. Mai. v., t. 10; Wight lx., t. 148.
H ab ,—  Throughout India, The root and leaves.

Vernacular.— 'fCukura-ohura(Bang.), Papari, Kankra (Hind.}, 
Pavuttay-vayr (Tam.), Piputta-vayroo (Tel,}., Pipadi (Mar.),
Pappadi (Gan.).

History, Uses, &c.-~TMa shrub, which is common 
on hilly ground, is called Paputa and Tiryakphala in Sanskrit.
It is the Malleamothe ofRheede, who says that the leaves are 
used as*manure, and a decoction of them as a fomentation, and 
that the root with ginger is given in dropsy. Ainslie says 
“  This is a bitter but not unpleasant tasted root,, possessing at 
the same time aperient qualities, and is one of those medicines 
commonly prescribed by the native doctors in visceral obstruc-



i lori; given in .powder to children, the dose is about a drachm 
< 1 or more, , _

D escription ,'— The root is crooked, from .1 inch to | inch 
in diameter. The bark is grey, with a light brown papery epi
dermis, and seems to be the most active part. It has. a sweetish 
aromatic taste followed by a bitterness. A ,• ■ c tion placed under 
the rniscroscope shows large laticiforoua vessels, containing a 
greenish latex, and a parenchymatous structure containing many 
small starch granules. It is not an article of commerce.

Chemical composition.—The powder gave off a pleasant odour 
when boiled with water, and a greenish resinous senm separated 
on the surface of the liquid. The, decoction showed the pre
sence of starch, the absence ol’ tannin, and contained 'a coloured 
organic acid. Alcohol removed the active bitter principle of 
the root, and after separating the resin by precipitation with 
w itor, the solution when evaporated was perfectly crystalline* 
The residue was insoluble in other, but boiling chloroform form
ed with it a solution from which the bitter principle separated 
on cooling in white transparent needle-shaped crystals. These 
crystals wore very salui.de in water and alcohol, and reduced 
Pohlmg’s reagent. With sulphuric acid they turned reddish 
brown,"changing to violet ; with Fvdhde’s reagent crimson, 
changing to green. Warmed with diluted sulphuric acid and 
potassium bichromate they gave off the odour of salipylol. 
They melted at 120° 0. to. an aiuber-ooioured liquid, at a 
higher temperature to h rich rod-brown colour.’, further heat
ing carbonized them, and inflammable smoky vapours were 
given off leaving no ash. This bitter glucoside is closely 
related to salicin, but differs from that substance in its optical 
inactivity and its greater solubility in water.

IXORA CQCCINEA, Linn.
F ig .— Wight la., t. 153 ; Bat, Iteg. 513 md 154, Jungle 

Geranium (Eng,).
H a b .— Western Peninsula. Cultivated elsewhere.
Vernacular.—-Rangaa, Bajaxw { Bang., Hind.), Baknra, Peot- 

gul (Mar.), Yitchie (Tam.).
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History, Uses, & c.~ T h e -shrub ia sacred to Shiva, 
avid Dou is probably correct in stating that the generic name 
is derived from that of a Malabar idol. The Sanskrit word 
Ishvara, which signifies 'god, and especially Shiva, would be* 
written Ixora in> Portuguese, and nothing can be more pro
bable than that the first explorers of the Malabar Coast, on 
learning that the plant was sacred to Ishvara, should name 
it after that god. In Southern and Western India the Hindus 
use the bright red flowers, probably in accordance with the 
doctrine of signatures, as a remedy for dysentery. In the 
Con can they are fried in melted butter, rubbed down with a 
little cumin and nagkesar (cinnamon buds), and made into a 
bolus with butter and sugar-candy, In Southern India they 
are given with tyre or goat’s milk. Rheedo notices the us© 
of the root in fever and gonorrhoea, also its external applica
tion in headache, and to boils, with or without ooeoanut milk.
The root was brought to the notice of the profession a few 
years ago as a remedy for dysentery by a medical man in 
Bengal, but Dr. F. Willis reports :—“ I tried it in many cases, 
bnt only in a small number did I find it of any benefit, ona 
case only was cured without other drugs; it is, however, a very 
good stomachic tonio, useful in oases of debility of that organ, 
and that I think is its proper place in therapeutics.”

Description,—Root branched, ] inch or taore in dia
meter; bark thick, smooth, brown, marked with small warty 
prominences, it exudes a yellow juice when cut} wood hard, 
yellowish; odour rancid and disagreeable. Commencing from 
the exterior the hark, when viewed under the microscope, 
presents several rows of brick-shaped cork cells of a brown 
colour; the parenchyma is loaded with starch cells, and per
meated towards the inner part by yellow laticiferoiss vessels, 
just without these is an interrupted aono of yellow stone cells,
The wood is porous with strongly marked medullary rays.

Chemical composition.—The root had no peculiar taste, but 
a slight odour of volatile fatty acids developed on boiling the 
powdered root with water. Ether separated a yellow- oily
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liquid, the aqueous solution of which was very acid and had au 
odour of butyric acid. A tincture of the root was red in colour, 
astringent to the taste, and very acid iti reaction. Evaporated 
to dryness and heated with water, the solution gave evidence 
of a tannin by giving a green precipitate with ferric chloride, 
pinkish with gelatine and bulky brown with iodine. The in- 
Boluble portion yielded to petroleum spirit one or more fatty 
acids, liquid at 20° 0., and the red precipitate insoluble in 
this medium was soluble in spirit and soda solution, and con
sisted of oxidized tannin. A white crystalline substance was 
associated with the tannin in the aqueous solution of the 
alcoholic extract, and gradually formed in small quantity when 
the evaporated solution was set aside for a few days. The 
flowers have the delicate odour of cinchona flowers, and con
tain a colouring and astringent principle of the nature of au 
organic acid. The red colour is imparted to water more readily 
than to alcohol, hub the latter separates it in a purer condition.
The aqueous solution is blackened by ferric chloride, precipi
tated by gelatine, destroyed in brilliancy by fixed alkalies and 
restored by acids. Ammonia renders the solution dichromatic, 
and lead acetate throws down the colouring matter as a 
greenish blue precipitate, containing 32-9 per cent, of oxide. 
Ether removes a wax and a yellow colouring matter related, to 
qnercitrin. Alcohol and water respectively remove from the 
drug the same amount of extract, namely, 30 per cent., consist
ing largely of saccharine matter. The astringent colouring 
matter occurred to the extent of 5-7 per cent., and the papers 
used in filtering the solutions retained a email quantify of the 
colour, which changed to blue by exposure to the air, and this 
paper acted as litmus .in turning red with the hast trace of 
acid. The ash was 6’f per cent.

The flowers of Ixora parvi flora, Taftl, the Torch tree, 
pounded in milk, are given for whooping cough, and at the 
same time a necklace of the flowers is worn. This evergreen 
shrub or small tree is common in many parts of India, and the
Dak (Post office) runners make torches of it. The vernacular
names are Kotha-gaudhal (Hmd.), Rangais (Bang.), Raikura
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'TTakadi' (Jf<ir.), Gorabikattige (Can.), Shuhmdu-kova (lam.), 
Kacbipadel (Eel.).

COFFEA ARABICA, «»».
F ig . — Bot. Mag., ,t. 3 303 j Bentt. and Trim. 144. Coffee 

bust (Eng.), Cafeier (Fr.).
H a b .— Africa. Cultivated elsewhere. The seeds.
Vernacular.—-Kahvah (Arab., bid. Bazars). Corruptions of 

the English name are now in general use among the natives.
History, Uses, &C.—1The plant is a native of tropical 

Africa; it grows gregariously in woods at an elevation ot 1,000 
to 2,000 feet or more. It is common in Abyssinia, Whence it 
was introduced into Arabia by the Arabs, and through them 
the seeds became known to the Persians and Turks. The date 

-of the introduction of coffee into Arabia its appertain, the first 
Arabian writer who mentions burnt (coffee berries) is Firussa-

• badi in the Kamus, which, work was, according' to the original 
copy, written by himself, completed A.H. 768 (A. D. 1366).
He describes burnt, as a certain thing which is taker, like the 
condiments termed utj* (niun-iye). Ibn-es-Simani Says, It 
is a thing reckoned among what are termed £4* (kawamikh)
which signifies the same as Murriyo, The physician Dawood,
«ays ; “  It is th.e produce of a certain tree in El Yemen, which 
grows to the height of about three cubits, on a stem of the 
thickness of the thumb, and has a white flower, which is suc
ceeded by a berry, like the hazel nut; sometimes it is cat like 
beans j and sometimes, when it is, divested of its covering, it 
divides into two halves: it has been proved to be good for 
alleviating humidities and cough and phlegm and deflations,

• and for opening obstructions, and causing a flow o f the urine t 
when roasted (and pounded or ground) and well cooked (i.e., 
boiled in water), it is now commonly known by the name of

(kahvah).”  (Lane, in Madd-el-Kamus.) Kahvah in Arabic 
signifies ‘ wine ’ or * that which causes appetite/ and, before 
coffee was known to the Arabs, was applied to some other stimu- - 
luting drink (probably kilt), which they were in the habit of
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using. Coffee is not- mentioned by Haji Zoia-oI-AftAr, who 
wrote in A.D. 1868 j consequently, it cannot have been known 
in Persia at that date. Though coffee was known to the Arabs 
as a medicine in the 14th century, coffee*driuking does not 
appear to have.been practised until the early part of the 15th 
century, when, according to some authorities,. J.aiaal-ed-deen 
Abu Abdulla Muhammad bin Said-nd-DuMm, Kadi of Aden, 
retarding From Abyssinia, where the practice is said to have 
existed from a very early date, introduced It at Aden, whence 
its use gradually spread through Arabia to Persia and turkey. 
Another account of its introduction as a drink in Arabia is that 
the disciples of Sheik Abut Hasan Shadali, who had a cloister 
on the mountains of If6menj being much worn out by fasting 
and constant vigils, accidentally ate some of the berries of a 
coffee bushj and finding them very refreshing, told the Sheik 
of their discoVel-y,' upon which he ordered them to use a decoc
tion of the fruit as a drink. When first introduced the practice 
of coffee-drinking met with much opposition both in Arabia 
and Persia, and its use was prohibited by some of the Maho
metan law-doctors. A Persian rhymster says of it:

*c~.t J p jih jile  t
*.&—That black-faced drink called coffee is the preventer of 
sleep and destroyer of manhood. On the other hand, its 
admirers were not silent, as will be seen from the following 
lines:—

bet* l & j » j  w W j»' jf d * S j  < y  c ~to4a ’,-p

^  l V  l»v 0  £  V* 0,sJ

O.iffoe is a wine which induces a feeling oi wott-bem£ and ease }.
It spothes the mind and strengthen* the limbs and heart,

It tumblers to the pleasures of the youth of Persia,
And alleviates the pangs of deorepid old age.

According to Indian tradition, the Coffee plant was intro
duced into Mysore by a Balm or wandering monk, named 
Abu-din, who about A.D. 1650 oamo and took up his abode 
on the uninhabited hills in the Nugget- division, named after 
him, and where he established a college,, which still exists, 
endowed by the Government, It is said that he brought seven
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coffee berries from Mocha., which he planted near bis hermit
age, about which am now to be seen some very oid coffee 
plants. (Drury.)

Coffee-drinking was introduced into India by the Persian 
invaders, but its use appears to t are been confined for a long* 
time to the entourage of the Moghal Court, as Linsohoteu, 
who was in India from 1576.to 1500, does not mention the- 
berry among the articles of trade found in. tho Portuguese 
Settlements in the East. Rau wolff is the first European writer 
who notices it, having observed its use at Aleppo in 1573. In 
1592, Prosper Alpinus published a figure and description of 
tho plant from a cultivated specimen ha saw in a garden, in 
Egypt. For some time after this, Calnui, Coffa, or Kauhi m it 
is written in an Arabic and English pamphlet printed at 
Oxford in 1659, appears to have been known by name only 
to the learned in Europe, as Burton in bis Anatomy of Melan
choly, which was published in 1621, says, “ Tho Turks have a 
drink called coffee (for they use no wine), ao named of a 
berry as black as soot, and as bitter (like the black drink 
which was in use amongst the Lacedaxmonians, and perhaps 
the same), which they sip still of, and sap as warm as they 
can suffer,’ ’ &c.

Coffee-drinking began to be practised in Western Europe by 
Turkey merchants in 1650, and in .1652 it was introduced into 
London, when one Pasqua Rosee, the Greek servant of a Turkey 
merchant named Edwards, opened a house to sell it publicly in 
St. Michael’s Alley, Cornhill. There appears to have been, much 
prejudice for a long time against the Turkish harry as Mach as 
soot and as bitter, as in 1663 a poetical satire, entitled “ A Cup 
°f Coffee or Cofee in its colours,”  appeared,in which it is stigma
tized as—

“ A loathsome potion, not yet understood,
Syrop of soot, or essence o f old shoes, 
flasht with diuruals and the hook of news,”

And in the ffWomen’s Petition against, Coffee,” 1674, they 
complained that u it made men as unfruitful as the desert 
whence that unhappy berry is said to be brought.” As late as *
i711> we fiad ttle following passage in a letter written by 
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Charlotte Elizabeth from Marly to her stop-sister in Gerrimuy :
“ I am grieved to learn, dear Louise, that you have taker) to 
coffee; nothing is so unhealthy, and I see many here who have 
had to give it up because of the diseases it has brought upon 
them. Tile princess of Hanan died of it in frightful sufferings.
After her death they found the coffee in her stomach, where 
it had caused several ulcers. Let this then be a warning 
to you.”

Coffee is cultivated by the Arabs m the lower valleys of the 
mountains of Yemen, the plant is watered regularly morning 
and evening, and takes three years to arrive at maturity, when 
.it forms a shrub l'rom 7 to 11 feet in height. A good bush of 
O.i lance coffee produces 28 lbs. yearly. The beans are 
brought in December and January to Sanaa, from the sur
rounding districts. -They are divided into seven classes, as 
nherjoo, the best ; oudanee, the largest, &o. Prom Sanaa they 
arc carried to Mocha and Hodeida. The people of Sanaa never 
use the coffee bean, but employ the husk, which they call 

Khishr,” and which is prepared in the same manner ; they 
say that the bean is too heating, but that kishr is an infal
lible remedy for all disorders. (C. J. Cndtenden, Trans. Bom. 
Geografh Soe. ii>, 45,1886.)' Cruttenden notices the difficulty 
experienced by the merchants in forwarding their coffee to 
Mocha, owing to the Turks having taken possession of the 
Tehama, and shortly afterwards we find that the trade was to 
a great extent transferred to Aden.

The Dutch were the first European people to grow the 
plant at the end of’ the 3 7th century at Batavia from Arabian 
Seeds. In 1690 one. of these was sent to Witseu at Amsterdam,

, and the plant satin becnafo known in European gardens. The 
Dutch also imported the plant into the Sew World, the first 
coffee being grown at Surinam in 1713, whence in 1725 it was 
secretly carried to Cayenne by the French. Its introduction 
into the West Indies appears to be due to a French naval 
officer,- who in 1720 or 1723 brought the. plant to Martinique.

* At the present time coffee is cultivated in nearly all tropical 
and subtropical countries. Tbo berries of some other species

.



are used, especially those of G. liboriaa, Hiern., from, the West 
Coast of Africa, it is a larger and more robust plant, and 
flourishes at a lower elevation than 0, arabica; its berries 
also are larger. Coffee leaves are preferred by the natives of 
Sumatra to the berries; with boiling water they afford a 
transparent* brown infusion, which when made sufficiently 
strong is by no means unpalatable. For full particulars, see 
Uaiilrunj Science Papers, p, 84.

Coffee is prepared in the Bast from the freshly-roasted berries 
crashed in a mortar and boiled in water; as soon as the water 
boils the decoction is ready for use and is taken without sugar 
or milk in small cups (flnjan) about the. siae of a large egg 
cup, and a glass of cold sherbet is taken- immediately -after it.
It contains therefore hardly any- of the caffeine, arid its virtues . 
almost entirely depend upon the aromatic products produced: 
during the process'of roasting. Coffee prepared in this manner 
or by a rapid process of infusion produces mental exhilaration, 
physical activity, and wakefulness, domain! says, “  One hun
dred and twenty grams of powdered coffee, and 8 litres of an 
infusion made with 200 grains of different kinds of coffee 
enabled me to live for five consecutive days without lessening 
my ordinary occupations, and to use more and more prolonged 
muscular exercise than I was accustomed to, without any other 
physical injury than a slight degree of fatigue and a little loss 
of flesh.’’ It appears to us highly probable that ail the effects 
which are stated to lie produced by the use of Kola seeds 
would also be induced by the consumption, of coffee berries. 
Comparative experiments are certainly worth.trying.

It has been proved by experiment that under the influence of 
coffee the amount of blood circulating- in the brain is reduced, but 
that it is brought to the nerve tissues under increased pressure, 
hence assimilation of nutritive material should bo increased 
in rapidity if lessened in quantity. Prolonged mental labour 
produces cerebral congestion and drowsiness, it ia this con
dition apparently which coffee corrects by contracting the blood
vessels and lessening the amount of blood in the brain. Coffee 
like other stimulants quickens gastric digestion, stimulates the

vkSw' b u b ia c e m  I L
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secretion of bile, and by augmenting the peristaltic* action of the
intestiue, promotes defecation; but it taken in excess, it para
lyzes the digestive function, aud causes venous congestion of the 
liver constipation and haemorrhoids. Coffee is often A useful 
stimulant iu asthma, narcotism, delirium tremens, and during 
convalescence. Experiments upon animals have shown that 
coffoo and caffeine are direct physiological antidotes to morphia. 
Coffee and caffeine have been used as diureticsjn dropsy. Dr. 
von Bchrcoder of Strasburg, from experiments which he has 
made, arrives at the conclusion that caffeine acts powerfully and 
energetically upon (ho renal secretion by direct stimulation of 
tho secretory apparatus, but it may also so affect the vaso-motor 
centres as to diminish the urinary secretion. Iu order to 
eliminate the action ot the vaso-motor centres upon the secre- 

■ tory apparatus, Sehrcodor paralysed these centres in animals 
by means of chloral hydrate. The result was a marked lower
ing of blood tension. A rabbit of two kilos weight was narco
tised with chloral, and Canutes introduced into the ureters. 
Within 70 minutes 50 centigrams of caffeine was injected by 
three separate operations into the veins. The quantity 
of urine secreted during this time was about eleven times 
greater than under normal conditions. Here the caffeine 
appeared to act directly upon the renal epithelium. To demon
strate this more clearly, Schrmder out the nerves of one 
kidney, leaving thoso of the other iutaot. All vaso-motor 
influence over one kidney was thus prevented, while to pre
serve it intact over the other, the animal was narcotised with 
morphia before the experiment. When caffeine was now 
introduced into the blood of the rabbit, there was a much 
greater urinary secretion from the kidney, the nerves of which 
had been divided, than from the other.

The diuretic action of caffeine has hitherto been misunder
stood owing to the double influence which it exerts, vis., 
excitation of the nerve centres like strychnia, aud stimulation 
of tho secretory elements of the kidney, the latter being often 
completely neutralised by the former. Schrceder compares 
this double action of caffeine to that of pilocarpine. Small



'  'PS?1 " V " ' : ■ ■ ,

(s i.
n & B U C E J E . 221

quantities of these alkaloids are sufficient to cause a specific 
secretion, Ho considers that the action of caffeine demon
strates the glandular nature of the kidney and shows that it ia 
not a simple filter. (Nouveauu Bemedes, Mars 24, 1887.)

To illustrate the toxical effects of coffee, the following 
examples may suffice: Fifty minutes after taking a drachm 
of citrate of caffeine a burning sensation in tlio throat was 
complained of, and giddiness with vomiting, purging, end 
abdominal pain. General paresis with tremor ensued, followed 
by collapse, hut the mind remained clear (Routh, Practitioner, 
xxxi., 48). Fort took an infusion of eight ounces of coffee in 
a quart of water in the course of a day. The pulse rose to 
114, sleep was impossible, muscular spasms occurred all over 
the body, and were very painful in tho extremities, chest, and 
throat. The tongue was dry, there was nausea with fre
quent liquid stools, and the pulse ranged, from 110 to 
114, BU 1 was intermittent. Tho next day there was headache 
and anorexia,. (Bull, de 7herap., civ. 350.) The experiments 
of Liiderita upon cultivations of various bacteria (Berl, Klin. 
Wchehscbr., 1890,) show that t incture of coffee possesses marked 
antiseptic properties. These properties cannot bo due to 
caffeine, which has little effect as a germicide, the tannin may 
exert some influence, but it is probably the products formed 
during roasting which are the most active agents. It i;t 
remarkable that a cup of coffee may be exposed to the air in 
a room for a week or two without the appearance of any 
miero-organisms in it.

Description,— The seeds are oval, longitudinally grooved 
upon the flat side, usually almost completely deprived of the 
parchment-like, finely-wrinkled testa,, fragments of which 
remain in the groove and sometimes upon the back. The horny 
albumen is of the shape of the seed, according to the 
variety, of a yellowish, brownish, bluish, or greenish tint, and 
is folded, or rather rolled up, whereby the groove is produced.
The embryo is situated under the convex side near one end, is 
slightly curved, and occupies about one-fourth the length of the 
seed. Raw coffee has a very faint odour and a sweetish,



slightly astringent, and bitterish taste. Tin.'commercial varie
ties vary considerably in flavour, iu size, and in the shade of 
colour. On keeping, coffee loses during the first, year about 
8 per cent, in weight, principally moisture j daring the second,
5 per cent., and during the third year 2 per cent,, the flavour 
being at the same time greatly improved.

In Mocha coffee the seed is often quite ovoid, only a single 
grain being contained iu each fruit.

Chemical composition.—The sweetish pulp of the pericarp 
contains several sugars, of which Boussingault (1881) found 
2'37 per cent, cane-sugar, 8'73 per cent, invert-sugar, and 2*21 
per-cent, mamvit. According to Payeu’sanalysis'(1849), coffee 
contains 13 per cent, of fat, 15'5 of glucose, dextrin, and an 
undetermined vegetable acid, 10 of vegetable casein, 5 of 
chlprogenate of caffeine and potassium, 3 of uitrogeuisou prin
ciple, 0:8 of caffeine, O'OOl of solid- volatile oil, (W)02 of liquid 
aromatic principle soluble iu water, <>*7 of ash, and 1 of mois
ture, the remainder being cellulose. The fat consists of pal mil iu 
and olein. The acids- contained in coffee have been the subject 
of repeated investigations. These render it probable that, 
besides a little citric acid, the principal one is ca/feo-tanni-i acid, 
which, according" to Rochleder, is Pay on’s chlorogenie add; its 
-precipitate with gelatin is soluble iu the tannin solution ; tartar 
emetic does not precipitate it, bat it yields with lead suits and 
baryta solution yellow precipitates. Vlaandoreu and, Mulder 
(185") separated this principle under the name-of cafeio acid, 
aud regard the other acids of coffee ' (enfeanio, 'carulic, and 

S cuffeelii) as products of oxidation; aud they- believe the various
colours of raw coffee to bo duo to mixtures of these derivatives. 
They consider chlorogenic as a mixture of their ouffeic and 
ccerulio acids; Rochleder’s • iriridmic acid (18-48) may bo a 
similar mixture. The cafeio‘ add of Elasiwetz (1867) is ob
tained by continued boiling of caffeo-taunin. with excess of 
potassa solution and separation by sulphuric acid. When 
pure it has the composition C9H80*Jis in straw-yellow crystals,

■ forms mostly yellow-coloured salts, and, like the amorphous 
gam-like cafe-tannin, yields with fusing potassa pvotoeateehuic

| ; J *  )V  ( C T
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' acid, C7H60*. By dry distillation pyroeatechin is obtained.
. Z vcuger and Sieberfc (1861) obtained from Java cofl'eo 0-8 per 

cent, of kiuio acid, .which is most likely the coffeie acid of 
Stenhoase,;obtained (1854) from coffee-loaves, and which 
readily yielded kinono when treated with manganic deutoxide 
and sulphuric acid. (Stille and Maisili.) Konig and others 
hays obtained the following results from the analysis of coffee 
from four various sources

Smetfaan.
Konig. Payeu. Roasted

average of
_ CT~ ‘ , Raw. seven______ ____________:l""̂  ;Kuasteil. varieties.

t I:
Substances soluble iu water. 27'44 27-4-5! ......
Nitrogen ....................  l'S7 2-81 !    2‘28
Nitrogenous matter .......... 11*43 12-05 11-to 13
Caffeine ............................. 1 '13 1*3.81 -8
Cafi'ctamtic acid.............. . ,. I ... -8*5 to 5*
Fat ................    13-28 15-03 10*to 13* 10-09
Ethereal o il........... .....................  | ... -Q.13
Sugar ..............    3-25 1-82 .... .
Sugar and dextrin .................... . I ,4. 15*5
Other nitrogenous matter ... 31-52 ! .88-41 .......
Cellulose............................ 2,7-72 24 27 84- 29-28
Ash ......................... .......... 3*48 8-75 0*7 1*1,9
Soluble ash .................................  ... ....... 8*37
Moisture ............................. 11*19 319 12* 2*87

For information regarding the composition of Various coffee 
substitutes, the reader is referred to Eomg’s work already 
quoted and to Bafctershall’s Food Adulteration.

The roasting of coffee, which is best accomplished at a 
temperature of about 250° 0., renders the seeds pul veritable, • 
and at tile same time gives them a more agreeable taste and 
enables them to yield more, of their constituents to water. The 
coffee thus acquires a chestnut-brown colour and loses about 
18 per cent, of its weight. Tho generation of gaseous com
pounds ruptures the cells, and a peculiar and agreeable aroma ., 
is produced, probably through the decomposition of the fat and



' xxd. ^ ''x?xy% ;dd:

W  J lg ^ A  R U B IA C E M . S S I  ,
X V ^ ^ W  : ■■.••■' » . "■

tannin. But Payen’a (as well as Rochleder’s) investigations 
failed to point out the principle to which the changes are due. 
Very probably they depend upon the decomposition of several 
of the organic compounds and unquestionably upon the prodne- 
tion of a pyrogenated volatile oil, to which the gratef ul aroma 
is due. Caffeine does not partake of these changes, except that 
it is slowly volatilized at the temperature stated; hence the 
roasting of coffee ought to be effected in closed vessels. Bern* 
heirner (1880) found nearly one-half of the products of roasting 
to consist of palmitic acid, the remainder being acetic acid, 
carbonic acid, probably acetone, hydroquinone, pyrrol, jnethy- 
kmiue, -18 to -21 per cent, caffeine, and 'Of or ‘05 eoffeo'l, 
C8Hu,Oa, to which the aroma of coffee is due; it is an oil boil
ing at 195° 0. (383° F.), and is probably a methyl ether of 
saligenin. (Stille and Maiech.)

The extract from roasted coffee, mean of eight analyses, had 
the following composition : 100 parts of coffee yielded to water 
25-50 per cent, of extractive, containing ‘5 per cent, nitrogen, 
-5T8 per rent, oil, 18*14 per cent. non-nitrogenOus matter and 
4‘06 per cent. ash. (Konig.)

Mocha coffee yields as much as 7*84 per cent, of ash-con
sisting chiefly of carbonates and phosphates of potassium, 
sodium, magnesium, and calcium, the earthy salts amounting to 
one-seventh or one-sixth of the weight.

The percentage of caffeine contained in raw coffee has been 
variously stated by different chemists to range from 0*23 
(Liebig) to 2*00 (Allen.) Paul and Oownley (Pham. Journ., 
Jan. and Feb, 1887,) have, however, after examining fourteen 
different samples of raw coffee dried at 100° C., obtained the
following very uniform results :—

Kind of Coffee. Moisture, Caffeine,
p. 100. p-100

Coorg........... ..................... • d'O 1'20
Guatemala............................. 8*6 1'29
Travaneore..........................  Id*0 !'29
Liberia (1 ).....................   8*0 1*30

(21 .....................   8*0 1*39
Bio” ........................  s i  is o
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Kind o£ Coffee. Moisture, Cuflemo,
p. 100 p. 100.

Sanfcos, Brazil ..................  9*0 1'2S)
Manilla................   6*6 J*20
Ceylon ............    6*2 1*2*
Perak..................... ........... 7-3 1*22
Costa-Kica......... .......    7-2 1*24
Jamaica (pale) ............   8*7 1-21.

Co. (2)      9-0 1*28
Mysore ...........   8*0 1-28

Tho process for the extraction of the caffeine used by Paul 
and Gown ley was the following :—The coffee in lino powder 
was mixed with moist lime and exhausted by alcohol in a Waitt’s 
percolator. After removal of the alcohol the dry residue was 
mixed with a small quantity of water, acidulated by sulphuric 
acid to convert into sulphate the trace of lime present. After 
filtration the liquid was shaken with chloroform, and on the 
evaporation of the chloroform tho caffeine was obtained in p 
crystalline state.

Commerce.—The coffee-cultivating region is Southern India ; 
it supplies most of the coffee consumed in India, and before the 
cotfee blight (whichis caused by a fungus, Hamileia vadatrw, 
spreading over the loaves and destroying their functions) it 
exported large quantities to other countries, as the following 
figures will show :—

Official years. Quantities in Cwts. Value in Rupees.
1878-79.....................,341,186 1,64,36,427

........... .........  359,313 1,62,67,465
J 880-81......   309,357 1,59,96,088
^81r82.....................  846,364 1,44,74,650
1882-83.....     353/824 1,89,22,040

Mocha coffee is imported into Bombay, where it. fetches 
nearly double the prico of Indian coffee.

.. Diplospora sphserocarpa D a h .H w h . in  Km  Joum. 
a., p. 257.

'file berries of this tree, growing on the Western Ghauts, are 
known as “  wild Coffee,” and, when ripening, are eaten largely > 
by bird a and jackals, bufc they hay© not been known to be used 
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as a substitute for coffee either by the natives or European 
planters. The berries are, from i  to f of an inch in diameter, 
and are crowned by the calyeine areole. The seeds, numbering 
from 4 to 10, are arranged in a vertically imbricate manner in 
the sweetish pulp, they are round and flattened in shape, 
glossy on the surface, light-brown in colour and horny in con
sistence. The seeds torn dark brown when roasted, throwing 
off the parchment-like testa, and when powdered possess an 
aroma resembling that of coffee. The roasted and powdered 
seeds wore submitted to Brig.-Gen. A. Kenuey-Herbert, a 
great authority on Indian cookery, and he reported as 
follows.—"  The percolated liquor had a remarkably pleasant 
taste, having a marked flavour of coffee. Indeed, the only 
difference I could detect was this:—The liquor was not so dark 
in tint as coffee, being more golden brown than dark brown, 
and the beverage brewed seemed not quite so strong as would 
have been produced by a similar quantity of coffee powder. 
There can bo no doubt of the distinct coffee-like properties of 
this powder, and the absence of any twang or conflicting flavour 
to mar its pleasant taste.

The seeds contain an alkaloid, which can be separated in the 
same manner as caffeine, an astringent acid, an aromatic body, 
some fat, one or more sugars, and four per cent, of mineral 
matter. The dried extract obtained by boiling water is 16 
per cent., or something loss' than that obtained from cultivated 
coffee berries,

MORINDA CITRIFOLIA, Linn. ■
Fig.— Rheede JTort. Mai. i., t. 52; Wight 111, t. 126.

MORINDA TINCTORIA, Roxb.

F i g .—  Ji/xld. FI. Sylv., t. 220.
H a b .— Throughout India, wild or cultivated. The leaves 

- and fruit.
Vernacular.—-A’l, Atchi (.Hind.), A’l, Baratondi, A’sa, 

Nagakuda (Mar.), Nilua-maram (Tam.), Ach, Achhu (Deng,),
„ Munja, Pavattari (Tel), Maddi (Can-).
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History, Uses, &C.— The rodte. of 'these plants, in Sans
krit Achehhoka, have long been in use as a red dye .in India, and 
the loaves and fraifc are ased medicinally. A paste of the leaves 
combined with aromatics is given in diarrhoea and dysentery, 
and is also used as a tonic and febrifuge, , The juice is used as 
an external application to relievo the pain of gout, and to 
promote the healing of sores. The fruit is considered to bo 
deobsirnent and emmenagogue, and when unripe is eaten as 
a vegetable in curries. Morinda is extensively cultivated in 
Malwa; it issown broadcast or in drills, and the ground ploughed 
and harro-wed. In from 15 to- 20- days the seed comes up, the 
field is then weeded, and the ground stirred. This operation 
is'repeated at intervals during the first year, and-in the dry 
mouths (January to June)- the ground is three or four times 
irrigated. After the first, year no further care is required, and 
in the third, year the plant begins to bear flowers and fruit. 
In the fourth year the plants are dug up in February and 
March; one beegab yields from 48 to 72 maunds of wet root, 
which is allowed to dry in the sun* mid then separated into 
coarse, medium, and fine, A few plants are left for seed until six 
years old, when the fruit is gathered, placed in heaps, covered 
•with straw and allowed to rot; the seed is then washed out. 
Wheat or other grain is cultivated between t.ho trees. The root 
is exported to Gnzerat and Hindustan. See As. Research, iv. 
p  40, where an account, of the method of dyeing with the root 
will be found. The plant is also cultivated in Southern India.

Description.—M. citrifolia is a small tree with oval, 
oblong, smooth shining leaves, 10 to 12 inches long, and 4 to 
5 inches broad, veins pale, and prominent on the under- sur
face j flowers white, with a long infundibuliform corolla; fruit 
oblong, 3 inches or more in length, and composed of the 
succulent enlarged calyces, enclosing many cartilaginous 
1-seeded pyrenes ; it is of a pale yellowish green colour, and is 
marked with numerous circular scars; when quite ripe it has 
an extromely offensive odour like that qf putrid cheese. Tito 
seods are black and not unlike quince seeds. M. tindorh i.3a 
larger tree, having leaves, flowers and fruit very similar to
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M, eiirifoiia, b'ufc the fruit is smaller, and tlio leaves are 
pubescent and jn one variety quite tomentose, Some botanists 
consider it to be the wild form of M. citrifolia, Morinda root 
has a reddish-brown nearly smooth bark, which has a nauseous 
slightly bitter flavour; the woody portion is hard and of an 
orange-yellow or reddish-yellow colour. The odour of the 
freshly dug root is acrid and disagreeable.

Chemical composition.—Anderson has obtained from the root- 
bark of If, citrifolm by exhausting it with alcohol, a crystalline 
principle, Morindin, 0*8H300 ,4> to the presence of which'he 
dyeing properties of the plant are due; after repeated crystalli
zation!-; from dilute alcohol morindin forms slender yellow 
-needles of a satiny lustre, soluble in boiling water, which on 
cooling deposits it in gelatinous flakes. Alkalies form with 
morindin orange-red solutions. Heated in a closed vessel 
rnorindifl melts, boils, and emits orange vapours, which on 
condensation form long orange-yellow noodles of Morindon 
(Cl5Hl0O5). Rochloder (Jahreab. f. 1851, p. 548,) considers 
morindin to be identical with the raberithrio acid which he has 
extracted from madder, and morindon to be identical with 
alizarin, but morindin differs from ruberithric acid in being 
insoluble in ether and in its behaviour with alkalies; like 
ruberithric acid it is a g-Iucoside. (1 Vurtz, Diet, de Chim., t. 
p, 454; Edin. Phil. Trans., mi., p. 434.) Two papers on 
raormclin and morindon will be found in the Transactions of 
tho Chemical Society for 188? and 1888 by Prof. T. E. Thorpe.

Commerce.—One sumai (bundle) of 450 seers or 270 lbs. is 
worth Its. 15. The main root is 12 annas per mannd, the small 
roots are more valuable and sell at Be. 1 to Re. 1-8 per mannd,

PASDERIA FGETIDA, Linn.
Fig.— Quiff. Ic. PI. As,, i  479, / .  8 ; Qart. f. Fruct. Hi. 

t. 195.
H ab .— Central and Eastern Himalaya, Bengal, W. Penin

sula. The plant.
Vernacular.—Gandhali (Hind.), Gnndhabliaduli (B en y .), 

Hirauvel (Mar.), Gandhana (Gv,z.), Paedebiri (Pahanya).
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History, Uses, &c.— An article of the Hindu Materia 
Medica in repute as a remedy for rheumatism. The Sanskrit 
names are Prasaraui, Apehi-vata, ‘ ‘ expelling flatulence,'” and 
Gandha-bhaduHya, It is the P.fcetida of VVilldenow (Spec.
1219), the Somarnii of the Asiatic Researches (IV., 261), tho 
Convolvulus fcetidus of Eumphius (Amh, V. 466, t. 160), and 
tho Apcynum fmtidum ofBurmannus (Ind., p. 71). The plant 
is found in most parts of India and all through the Malayan 
Archipelago, extending from tho Mauritius northward to 
China and Japan; in Assam it is called ‘ Bedoli Sutta,’ and in 
China * Jung-gala'; it has bean lately brought to notice as a 
fibre-yielding plant; Roxburgh says that the Hindus use the 
root as an emetic. Rumpbius describes it as emollient and 
carminative, and useful in colic, spasms, rheumatism and 
gout. Corre and Lejanno say that in Cochin-China it is used 
us an emetic under the name of Tout dit. As a specific in 
rheumatism, used both internally and externally, it is best 
known in Hindu medicine. Bh&va Misra prescribes an elec
tuary ( Prasdrani leha), which is made by boiling .down a strong 
decoction of the plant with treacle to the consistence of a thick 
syrup, and then adding ginger, pepper and Plumbago root.
In Ohakradatta the method of preparing a liniment (Kubja 
prdsarani taila) will be found. (Butt’s Hindu Materia Medica, 
p. 179.) In the Bombay Presidency the plant is found in the 
Southern Concan.

Description.—-Stem ligneous, twining, young parts 
round, smooth; leaves opposite, long petioled, oblong.cordate, 
pretty smooth, entire; stipules broad-cordate; panicles axillary 
and terminal; flowers numerous, of a deep pink colour; bracts 
ovate; berry dry, compressed, smooth, with five lines on each 
side, one-eelled, two-seeded; seed compressed, smooth, with a 
membranous ring all round. (Forfig. see Bullion's Nut. Hist.,
Vol. VII., p. 274.) All parts of the plant give off a most 
offensive odour of bisulphide of carbon when bruised.

Chemical composition.—By distillation with water a volatile 
oil was obtained, which had the highly offensive odour of tha
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fresh chug. We also obtained evidence of the presence of at 
least two alkaloids; one was soluble in ether and was deposited 
in minute needles which assumed an arborescent .'fora s the 
second alkaloids! principle was only slightly soluble in amylio 
alcohol, chloroform or benzene; we failed to obtain it in a 
crystalline form. No special colour reactions were obtained 
with either principle. We propose provisionally for these 
principles the names <* and 0 Pccderine,

SPERMACOCE HISPIDA, Linn.

F ig .— l  Iheede Mori. Mai, ix. t. 76; Burm. Th&s. Zeylan. t. 
20,/. 3, Shaggy Button weed (Eng,).

Hab— Throughout India. The roots.
Vernacular.—Madana-ghettn (Tel.), Nutti-churi (Tam.), 

Ghanti-chi-baji, Dhoti, Gondi (Mar.), Thardavel (Mai.), Mad- 
ana-b untakadu (Beng.).

History, Uses, &C.— In Southern India tho Sanskrit 
name of this plant is said to be Madanaghanta, and there is a 
Hindu myth that an oyster will open its shell if touched by 
the plant. The seeds are thought to be aphrodisiac, and the 
plant is proscribed to cure hmmorrhoids. Kirkpatrick says 
fclio seeds are cooling and demulcent, and are given in dysen
tery in doses of one pagoda. Rheede says of it : “ Succns 
expressus cum bntyro decoctus lieriterise prodest." Ainslio 
states that it is used as an alterative and purifier of the blood 
like sarsaparilla, and is prescribed in decoction, tho dose of 
which is four ounces or more daily. In the Ooncan it is eaten 
along with other herbs as a vegetable. According to Belanger 
it is used, as a tonic and stimulant in Martinique.

Description.— A procumbent, scabrous, or hirsute herb ; 
root fibrous, annual or perennial; leaves obovate spatliulate, 
oblong or elliptic, obtuse or acute, coriaceous, £—11 by ft to § 
in.; flowers 4 to 6 in a whorl, blue or white; capsules hispid 
or pubescent; seeds oblong, granulate, opaque. In some 
forms of tho plant the leaves have cartilaginous edges.
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Hab.— Cashmere, Sind,, Afghanistan, Europo. The roots.
Madder {Eng.), Garanco {Ft.).

RUBIA CORDIFOLXA, Linn,

F ig .— Wight !<%, t. 187 j Dene in Jacq. Voy. Bat. 84, t. 92.
Heart-leaved Madder {Eng.). Garance a feuilles cordiformes 
{F t . ) .

Hab.—Throughout the hilly districts of India. The roots.
Vernacular.—Mswjith, Majith {Hind., Qua.), MatijitM,

Shevelli (Tam.), Manjishta, Tamra-valli (Teh), Manjuslita 
(Can.), Manjit (.Bmig.), Manjeshta (Mar.).

History, Uses, &C.-—Madder is used in Hindu medi
cine as a colouring agent; medicated oils are boiled with mad
der to give-them colour. It is also a useful external astrin
gent, and is applied to inflamed parts, ulcers, fractures, &c. 
Chakradatta recommends madder rubbed with honey-as an 
application to the brown spots of ptyriam versicolor. The 
Sanskrit name is Manjishthn. Under the names of Fnwait 
and Iitinas, Arabic and Persian writers treat of madder, pro
bably the produce of B. tinetomm. * . ..

They do not, however,. make any distinction between the 
species, but simply mention a wild and a cultivated variety.
The Mahometans consider the drug to he deobstruent, and 
prescribe it in paralytic affections, jaundice, obstructions in 
the urinary passages and amenorrhooa.t They mention the 
fruit as useful in hepatic obstruction, and a paste made from 
the roots with honey, as a good application to freckles 
and other discolorations of the skin. The whole plant is 
reputed to be alexipharmic; it is also hung up in houses to

* The author o f the Mokhzitn gives Rubin as the European, lluzarlus as 
the Greek, and Albisam as the Latin name of madder. C f .  Pliny 19,17 ;
24, o6> who calls it Rabia and Erythrodiinus.

t  Cf. Theophr. H, P. lx., 14

Ill ' Ql
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same object.*
Amalie observes that thf3 hakims are || the habit of pre

scribing an infusion of madder root as a grateful and deob
struent drink in cases of scanty loebial discharge after lying-in. 
(Materia Indica 71., p. 182.) In another notice of the article 
(Op, cit. I., p. 202), he remarks that it would appear to bo 
chiefly produced in Cachar, and the root is in great demand in 
the adjacent countries, for dyeing their coarse cloths and stuffs 
red ; the Nepalese are in the habit of bartering it for rock salt 
and borax. Kinnier and Tavernier notice the abundance of 
madder in Persia and Makran. Dr. 6 . Playfair, in a note 
appended to his translation of the Talif i-sharifi (p . 150) 
states that if taken to the extent of about 8 drachms several 
times daily, it powerfully affects the nervous system, inducing 
temporary delirium, &c., with evident determination to the 
uterine system. B. cordifolia is common throughout the 
hilly districts of India, but the Bombay market draws its 
supplies chiefly from Khelat through Sind, where B, tindorium. 
is cultivated.

Description.— Madder root consists of a short stock, 
from which numerous cylindrical roots about the size of a quill 
diverge; those are covered by a thin brownish saber which 
peels off ili flakes, disclosing a red-brown bark marked by 
longitudinal furrows. The taste is sweetish at first, after
wards acrid and bitter.

Chemical composition.—According to Bucholz, the con
stituents of madder are as follows:—Resinous rod colouring 
matter 1*2, extractive ditto 39*0, reddish brown substance 
soluble in alcohol l -9, pungent extractive 0/6, gummy matter 
9 0, woody fibre 22'5, matter soluble in potash 4‘6, salts of 
lime with colouring matter 1 '8, water 12/0, loss 7*4. The 
colouring principles of B. tinctorium are purjmrin, and alizar in, 
while B. cordifolia yields purpurin and a yellow colouring

* Compare with Dioscoridea iii., 151. wtpl cpeOpobavov, and Pliny 19,17 ;
21, 56.
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principle called by Stenhouse munjisiin it is to tip's fact that 
the inferiority of the latter plant as a dye-stuff is due. Accord
ing to Higgins, the roots of B. eovdifotia yield from 50 to 55 
per cent, of gar anew, which has only half the dyeing power of 
garancin made from B. tindorium. (Calvert>■ Dyeing and Calico 
Printing.)

The medical action of madder, if any, is probably due to 
the small'quantity of acrid and resinous matter contained in 
it.. For an account of the,.colonring materials, which are of 
great, importance, to tlu> dyer, UroV Dictionary of Arts and 
Manufactures and Watts' Dictionary of Chemistry may be 
consulted.

Com m erce.—Madder from Sind fetches a higher price than 
that grown in India j t is shipped from Karachi to the exfont 
of about 1,500 tons annually, and is worth about Ks. 1,7 per 

: cwt., nearly double the price of Persian- madder. The
imports of madder (chiefly Persian) into Bombay do noli 
exceed 7,000 cwts. annually.

V A.LEEI A!n 'EM.

• N A RD O STA CH YS JA TA M A N SI, D C .

F ig .— DC. Mem. Vahr. 7, t. 1.;  Boyle III 242—244, t. 5 4 .

H a h .—-Alpine Himalaya. The rhizome.
Vernacular.—Chhar, Batohhar, Jatamasi (Bird.), Jaiamansi 

(Beng., Mar.), Jatamashi (Tam.), Jatamamahi (Tel.), Jata- 
manshi (Can.), Bhutkes (Pahariya).

History, Uses, &C.—This plant, in Sanskrit data- 
mansi, Mansi, Bhutakesi (“ demon’s hair ” ), Pisitd, Tapasvini 
and. Mishi, has from a very remote period been in use among 
the Hindas as a perfume and medicine. It is mentioned by 
Susruta in a proscription for epilepsy, and is prescribed by 
Hindu physicians as a nervine tonic and. carminative, and

U.—SO ' ‘ I '4
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^aromatic adjunct in the preparation, of medicinal oils and 
ghrites (butters). In the Nighautas it ia described as cold 
and »  remedy for leprosy, morbid heat and erysipelas. .It is 
the Nardln of Dioscovides, which that writer tells us was also 
called Ganyitis, because the Ganges flowed froth the foot of 

. the mountains where the plant grew.
Arabic and Persian physicians describe Jacamausi under the 

name of Snmbnl-i-Hihdi, “ Indian Spike,”  to distinguish it 
from their Sumbul-i-Ku.ni or Ikliti ( Valeriana celtica) , the root 
of which is much used in Turkey and Egypt as a perfume.
The author of the Makhzan-el-Adwiya compares Jatemansi 
root to the tail of a..sable. He describes it as deobstruent and 
stimulant, diuretic and emmenagogne, and recommends it in 
various disorders of the digestive and respiratory organs, and 
as a nervine tonic in hysteria. He also notices the popular 
opinion that it promotes the growth and, blackness of the hair.f 
The dose is about 45 grains as an expectorant,

Ainslie states that the Vytians in Lower India prepare a 
fragrant and cooling liniment for the head * from this drug, 
and also prescribe it internally as a purifier of the blood. Sir 
W. O’Sbaughnassy states as the result of his experience with 
jatamansi, “that it, is a perfect representative for valerian.
(Bengal D'sf., p. 404.)

When taken habitually in moderate doses, valerian improves 
the appetite and digestion without confining the bowels. Two 
drachms at a single dose may occasion a sense of heat and 
weight in the abdomen, eructations, and even vomiting, colic, 
and diarrhoea; also some excitement of the pulse, general 
warmth, and either perspiration or diuresis. In somewhat 
smaller doses its operation is chiefly restricted to the nervous

♦ The hair-wash in common use among Indian women, and called 
Angalepan, Angodvariart, Sughandi-puri or Utnen, is composed of Gdvala 
(seed of Vrunus Mahalib), Klpttrkachri (Kixmpferiu Qaldnga), Val» (An- 
iyopogon muricntus), Pilch (Pogostmon Patchouli), Jatamansi (Nordotta- 
chys Jatamansi,), Upalit {Saumrea Lappa), 'N&garuioth (Cyperus per- 
to mis), Dauua (Artemisia Sieversiana), and Murwa (Origanum, several spe- 

c ties). Other articles aiv- sometimes added.
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system; it renders the mind tranquil, disposes to good bumonrand
activity, produces sometimes a lively formication in the hands 
and feet, and a sensation about the head and spine which 
has been compared to the aura epitepticAi. Sometime®, on the 
contrary, there is a sense of embarrassment in the head, with 
heaviness and pain. In states of morbid nervous excitement 
•without fever, when through exhaustion the pulse has become 
small and frequent, valerian lessens its frequency and increases 
its force and volume.

Given to rabbits in doses of from 1 to 3 drachms, valerianic 
acid renders the heart’s action more rapid, but feebler; the 
respiration is hurried at fit-stand then slower; and death usually 
takes place in three or four hours, preceded by prostration and 
convulsions. If death occurs speedily, the gastric mucous 
membrane is pale, but if delayed it may be congested • the 
kidneys are apt to bo congested and the urine bloody. Oil 
of valerian appears to lessen the excitability of the spinal cord, 
and even to paralyze it, since two Cgm (| gr.), injected under 
the skin of frog, have been found capable of preventing tetanic 
spasms after a like injection of 5 Mgm. (fr gr.) of strychnine.
Given alone to these animals hypodermically, it impair 
mobility and sensibility. Valerianic acid, applied to the 
human skin, produces a white spot, followed by irritation and 
redness, and upon the tongue it may cause the epithelium to 
exfoliate.

As a medicine valerian is not acu-re for hysteria, but it is a moat 
valuable palliative when employed to avert or mitigate hysterical 
paroxysms provoked by some accidental cause. Especially is 
this the case in females of weak constitution and excitable 
temperament, and who are exhausted by care and anxiety. It 
is still more efficient in preventing the development of those 
hysteroidal attacks which weak and morbidly sensitive girls and 
women are liable to, and which consist in an excessive suscepti
bility to impressions, and in the power of converting into real 
sensations the suggestions of a disordered fancy, whereby 
countless subjective perceptions and various disordered actions
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of the lungs, heart, stomach, &o., arise. In r.ild o&ses ot mental 
derangement, especially when caused by nervous shock or 
strain; in nervous atony simulating paralysis ; in ca es also of 
irregular distribution of the blood, accompanied, it- may be, 
with indications of cerebral congestion, or, on tin other hand, 
of cerebral anaemia, of which the chief symptoms are vertigo, 
a sense of rush of blood to the head, or fainting, confusion of 
sight and hearing, Se-o., which more than at any other time 
are apt..to occur about the menopause,—valerian is the mod. 
promptly efficient of all the: palliatives that have, been used.
In all those cases valerian exhibits the same potency as 
asafmtida, rnu-ffi. and castor, and more decidedly. Oil of 
valerian dissolved in ether maybe administered by inhalation 
in such attacks. Valerian is one of the beat remedies for 
nervous headache, especially when it is associated with ammonia, 
ks in the ammolliated ti ncture of .valerian or the popular valeri
anate of ammonium. These preparations may be used-advan
tageously, along with a carminative tincture, in cases of 
lliIntense accompanied with palpitation of the heart. The 
same medicines are equally efficient in relieving infantffe 
colic.

Valerian is one of the innumerable articles that from time 
to time have been vaunted as remedies for epilepsy,- mid, 
allowing for the common error of confounding epilepsy with 
epileptiform, reflex convulsions, and even with hysteria, there 
can he no doubt that it had ■sometimes cured the disease, in 
females and young children, and especially when it originated 
in fright or some analogous impression. Even in these.cases 
it must be administered in large dopes and be long continued, 
while other and especially hygienic measures are employed to 
give permanent strength to the nervous system,

Valerian is useful in the treatment of the milder forms of 
.Mirvum, tremens, especially when they follow surgical opera
tions or injuries, and in the ataxic phenomena • which belong 
to the typhoid state of fevers and inflammations. It has had', 
some reputation as a vermifuge for children when associated

' Cc^ v \  ■'
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with purgatives, such as jalap, arid by enema as a remedy lev 
ascarides of the rectum. It has also been used successfully 
for the relief of AymenorrlMa and in polyuria or dinletns 
insipidus. Bouchard, however, claims that when the urine 
contains an excess of urea (azoturia) or of sugar (glycosuria), 
valerian diminishes the amount of solids • discharged and thus 
acts as a conservator of tissue and of force. (Sh/le and
Mainch.)

Description.— The drug consists of a short portion of 
rhizome about as thick as the little linger of a dark grey 
colour, surmounted by a bundle of fine.reddisli-brown fibres, 
the whole forming an object not unlike the tail of a sable or 
martin. The fibres are produced by an accumulation of the 
skeletons of the leaves, and are matted together, forming a kind 
of network; amongst them the remains of flower stalks may be 
found. The odour of the drug is heavy and peculiar, like a 
mixture of Valerian and Patchouli, the taste bitter and aroma
tic. When the central portion is removed and cut across, it is 
seen to consist of a thin cortical portion connected with the'; 
central woody column by four medullary bands, between which 
are situated large canals which contain the fibro-vaseular 
bundles. The central woody column is of a red-brown colour, 
angular and jointed, having a certain amount of resemblance 
to the vertebrae in the tail of an animal.

Chemical cornposition.~-Kemp (1884) obtained three fluid 
ounces of the oil from 56 lbs. of jatamdnsi, and found it to 
have a molecular rotation o f —19*5 in 100 mm., the specific 
gravity at 82° F. was 0*0748, One hundred pounds of the 
root submitted to distillation with water by Messrs. Kemp and 
Co. (1890), yielded fifteen ounces of a pale yellow oil of valerian
like odour, and a faintly acid distillate. A fine violet or bluish 
colour is produced, as with oil of valerian, by mixing a drop 
or two of the oil with about 20 drops of carbon bisulphide and 
a drop, of strong nitric acid. With sulphorio acid the oil gives 
a reddish brown coloration. On boiling the oil acquires a 
darker hue and a greenish fluorescence. (./. G. Prebble.)
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J Ji‘3 most important constituent of valerian root ia its volatile 
oil. Free valerianic acid does not exist in the fresh root, but. 
is generated from the volatile oil on exposure. The-Mfest in
vestigation of the oil is by Bruylants (1878), who ascertained 
some new facts. The hydrocarbon, CID1I <«, was named borneene 
by Gerhard* (1841) and valerana by Pierlot (1859). The 
valerol of the latter differed from Gerliardt’s valerol, CC H 1 cO, 
which he believed to become oxidized in contact with air to 
Valerianic, acid, carbonic acid being given off at the same time. 
Bruylants explains the generation of valerianic acid in old oil 
of valerian from the decomposition of C1 0H ,7C3 H®02, which 
is the valerianic ether of borueol ; besides this one, it contains 
the corresponding others of formic arid acetic acids, the alcohol 
born col, CluH180,and its ether, C 1, !li ,70\ Gerhardt assumed 
the production of borneol from the hydration of borneene.
For a comparison of the chemical constitution of the root o f1 
an Indian .officinal valerian with that, of the European drug, 
the reader is referred to the next article.

VALERIANA WALLICHII, vo.

F ig ,—Adat. Research, ii./'p. 405.

H a b .—Temperate Himalaya. The rootstock.
Vernacular.—-Tagar (Bind., Beug., Mar.), l ’agar-ganthoda 

(Guz.), Naudibatt.d (Gan.), Mushk-i wali, Bala (Punjab), 
Fampe (Bhutan).

History, Uses, A c,~ A  fragrant drug called Tagara is 
frequently mentioned by Sanskrit writers, other names for it 
are Nandydvarta, Nandini, Yarhini, NahusMkbya, and Pindi- 
tagara. It is described in the ISTighantas as sweet, emollient, 
pungent, hot and light; a remedy for suppresion of urine, 
poisons, epilepsy, swoons and headaches. Besides it medici
nal uses it is an ingredient in perfumed powders, in the same 
manner as jatamansi. The drug appears to have attracted the
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attention of the Mahometans physicians of India, as we find it 
described by them as an Indian bind of Asdruti (Asarabaeea) •

'The author of the Makhnan-el-Adwiya describes several, kinds 
of Asaron, and says that the kind known as To gar in India is 
with vice spirit given to people attacked by small-pox to lessen 
the eruption of pustules. Stewart notices the export of this 
drug to the plains of India for medicinal use, Sir William 
Jones (As, Research. II., 405,) obtained the plant and supposed 
it; to be the source of the jatamansi root of commerce.

It- appears-to - bo the Snmbul-jibali of the .Arabs and the 
Kishai-wala of the Persians. Kecent experience lies shown 
that this drug like jatamansi is an excellent substitute for the 
root of our .Pharmacopoeias.

Description.— The rhizomes are crooked, about two 
inches long and from | to | an inch in diameter, of a dull 
brown colour, marked with transverse ridges, and thickly 
studded with circular prominent tubercules, to a few of which 
thick rootlets still remain attached. The crown is marked by 
a.number of bracts; the lower end is blunt. The rhizome is 
very hard and tough, and the fractured surface greenish brown.
The odour is like Valerian, but much more powerful.

Microscopic structure —Examined under the microscope the 
outer bark i> seen to be composed of ten or twelve layers of 
compressed cells j within this is a starchy parenchyma, and 
next to it a cambium layer ; within the cambium layer is a 
broken ring of vascular bundles, and lastly, a starchy paren
chyma, thickly studded with conglomerate masses of large 
cells, having greenish-yellow contents of a resinous appear
ance.

Chemical composition. -  An analysis of the rootstock supplied 
by one of us* has been made by J. Lindenberg, and the results 
compared with a fresh analysis of the roots of Valeriana 
officinalis made by the same chemist. (Pharm. Zeitschr. fiir 
Russland, 1886.)

* Erroneously supposed at the time to be the root of V, HardwicMi.
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The following table shown the results—
V. Wallich. f .  officio.

Moisture ................................... ...... • K)”46 11 *57
Ash .............       4*04 • 4*31
Pat and resin, Soluble in petroleum-

benzine............................................  O’o6 .0*3(5
Volatile oil and valeric acid, sol. hi

benzine...... .......................     I'OOb 0'9<!
Volatile acid, soluble in ether ... ...0*335 * -0*31
Resin and'wax, soluble in ether .......... 0*5(5 0*85
Resin soluble in alcohol................ .... l*0o 0*9/5
Tannin ...  ....... *---------------- ............  3*1-5 1'04
Citric, tartaric aud other acids....,.....0*835 0*565
Glucose .............................................. 6-03 3*82
Other substances sol. in water, insol.

in alcohol... ..............  ...14*96 54"80
Mucilage and albumin, sol. in water... 4*16 2*97
Albuminoids extracted by Soda.,...,*.., 9*72 7*83
Metarabic acid, phlobap.hene and al

buminoids ............................   19-10 16*0)
Starch ...........I....,.............................. 14*05 12*87
Cellulose ..........................  lO'-JO U 65
Lignin and other compounds ...........10*015 16*80

. .Qomnerce.—Tagar* is chiefly used as a perfume in luoia, 
much its valerian *waa formerly in Europe. Value, Ra. 7/jp.er 
Surat rnaund ol 37-| lbs.

V a leria n a  B ru n on ian a , a variety of V. Leschenauliv,,
UQ growing on the Nilgiris, affords a root which.develops a 
strong odour of valeric acid when dry, anil yields to distillation 
with water a considerable amount of volatile oil. Dr. 0. Bidie 
lias recommended it as a good substitute for European 
valerian.

The Indian form of V a leria n a  officin alis  ( l7 duha, 
Bunge), Ledeb. fc. M. Ross, t  350, occurs in North Cashmere, 
but is not known to be used medicinally by the natives.
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Eoyla (Antiquity of Hindu Med., p. 82,) mentions tbe ose of 
V .  H ardw ickii, Wall., tor medicinal purposes in Nepal. 
WaJJich {PI. As. Ear., j>. 40), speaking of the same plant,

. 8»ja : “ Nomen oim bum speeiernm in Napalia, Okamaha ”

OOMPOSI !'/Tv

V E R N O N  I A. A N T H E L M I N T I C  A , WUld.

F ig ,— Burtn. Th.es. 210, t. .93 ; Jiheede TIort, Med. n., t. 24.

H a b .—  Throughout India. The fruit.
Vernacular,—Kali-jin, Somrfij, Bakohi {Hind.), SomrAj 

(Bong.), Kadvo-jiri (On/.), Kattu-shiragam (Tam.), Kan-dyd 
(Mar.), Adavi-jilakara (Tel), Kadn-jirage (Can,.).

H istory , U  seS, &C.— The Sanskrit names of this com
mon Indian plant are Vakuchi, Somaraji or Somarajin and 
Avalgujn. It has long been highly esteemed as one of the prin
cipal remedies for teucodermn and psoriasis, and is also used 
as an anthelmintic in combination with other remedies. For 
administration in skin diseases Chakradatta directs the drug to 
be powdered along with.an equal quantity of black sesatnum, 
and a drachm of the powder to be taken in the morning with 
tepid, water, after perspiration has been induced by exercise or 
exposure to the sun. The diet should consist of milk and rice.
In leucoderma., a decoction of eniblic myrobalans and catechu 
ia given in addition to the powdered Vdbuehi. Externally 
the drug is applied in skin diseases in a variety of forms, such 
as paste, oil, &c. Vakuchi is described in the Nighantas as 
sweet, pungent, digestive, bitter, alterative, astringent, cold, 
eardiacal, dry, antipMegmatic ; a remedy for cough, fever, and 
intestinal worms. The author of. the Mafchzan-el-Adwit/i’■ de
scribes Kali-jin, and states that it is given internally (o remove 
phlegm and worms from the intestines, and that a poultice or 
plaster of it is used to disperse cold tumors. He 'concludes by 
saying that the drug ia not often prescribed internally, as it is 

II.—SJ.
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taught to have injurious effects,'but that it is much used as a 
cattle’ medicine. Indian Mahometan druggists sell tins drug 
as a substitute for Atril&l idnthriscus Cer folium), Amelia 
says: “  The small dark-colom-ed and extremely bitter seeds of 
this annual plant are considered as powerfully ahthelmmtw, 
and • are also an ingredient of a. compound powder prescribed 
in snake-bites.” ftheode states that an infusion of. them is 
given on the Malabar Coast for coughs and against flatulency.
Tbm dose of the seed in powder, when administered nr Worn 
cases, is one pagoda weight twice daily. (Materia M i  •'»
« p4). According to the Pharmacopoeia of India, the ordinary 
dose of the bruised seed as an anthelmintic, administered m 
electuary with honey, is about H drachm, given m two equal 
doses at the interval of a few hours, and followed by an ape
rient; the worms are generally expelled m a lifeless state.
Dr M. Ross speaks favourably of an infusion of the powdered 
seeds (in doses <>f from 10 to SO grains) as'a good and certain 
.anthelmintic for ascaridee. In Travancore the bruised seeds, 
ground tan in a paste with lime juice, are largely employed as a 
means of destroying pedicub. Dr. Gibson, as the result of per
sonal experience, regards them as a. valuable tome and stoma
chic' in doses of 20 to 25 grains ; diuretic properties are also 
assigned to them. (Pharmacopoeia of India, p. 126.) In the 
Concan the following formula is in vogue as an antipenodie ™ 
Vernonia. seeds, Chiretta, hcrorhr/a root, Dikamfilf, Rock salt 
and (linger, p. {«q. Powder, and give 6 rnassas in cold water, 
iu which h red hot tile has been quenched, every morning.

Description,-—The achenea are about ■/$ inch long, of a 
dark brown colour, covered with whitish scattered hairs, 
cylindrical, tapering towards the base, marked with about ten 
paler longitudinal ridges, and crowned with, a circle of short 
brown scales. The taste is nauseous and bitter.

Chemical composition.—The seeds, as sold in.the bazars, lost 
9;38 per eent.wheu heated.to 100°C. The ash amounted to 7-7 
per cent., and was free from manganese. The powdered seeds 

• were digested with 80 per cent, alcohol, most of the alcohol
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distilled off,-and the remainder allowed to evaporate by expo
sure to air. The alcoholic distillate contained no volatile prin
ciple. The alcoholic extract contained a large afttouut of att 
araber-colourad oil soluble in petroleum ether, as well as 
rosins. By agitation of the alkaline alcoholic extract with 
ether, a somewhat bitter extract was obtained, which, besides 
containing resins,-afforded evidence of the presence of an alka
loid, which gave reactions with the usual alkaloidal reagents, 
but which afforded no special colour reactions. We have pro
visionally called this principle' Vkrnanin&:

Commerce.—The plant is common in waste places through
out India. The conn try people collect the fruit'and bring it 
for sale in the bold weather.

Value.—Its. 3| per Surat mairad of 87J lbs.
V ern on ia  clnerea, Less., Rheede Hart. Milt. >. <54, 

a common weed throughout India in the rainy season, i con
sidered to he the Sahadevi of Sanskrit medical writers in 
Northern, Southern, and Western India. Jn the Hindi and 
Marathi vernaculars it bears the Sanskrit name ; in Guzerathi 
it is Sideori, a modification, of the same pain ?; in Bengali 
Kdkseem; and in Tamil Sira-shengalanir. Under the latter 
name Amalie (Mat. Ind. IT., 363) notices it as the GHerutti- 
karama of the Tclingis, used in medicine by the Hindus, in 
decoction, to promote perspiration in febrile affections, In 
the Nighantas it is described as cold, sweet, strengthening, 
astringent, correcting all the humors. For the ..numerous 
synonyms, and for a description of this very variable plant, we 
must refer the reader to the Flora of British India. It has 
no very sensible properties, and the medicinal virtues ascribed 
to it by the Hindus appear to us to be imaginary.

Eiephantopus scaber, Linn., Wight il., t. 1086;
Rheede Hart. Mai. •*., t. 1, common in shady places through* 
out India, is the Go-jihva, “  ox tongue, ”  of Sanskrit writers, 
and is described in the Highantvs as cold, light, astringent, 
eardiacal, alterative and febrifuge ; expelling bile and phlegm, 
and curing urethral discharges. Blieedp tells us that a
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‘decoction of the root’ and leaves, with cumin and butter 
milk, is given on the Malabar Coast in dysuria, and in diar- 
rhoea and dysentery. Ainslie calls it Prickly-leaved Elephant a 
Foot, and remarks that Sloane and Browne, in speaking of this 
plant, say, it is accounted a good vulnerary, and grows in me 
woods of Jamaica very plentifully; the leaves are frequently 
employed instead of Cardmis henedictus amongst the inhabit
ants-'of the French West India Islands. The plant has a 
fibrous root ; the; leaves are chiefly radical and spread flat upon 
the ground; they are oblong, wrinkled, erehulate and very 
hairy; the flower stalk is branched, about a foot high, bearing 
a few small leaves and heads of flowers with pale, purple 
florets. The plant is mucilaginous and astruigeut. The ver
nacular names are Gobbi {Hind.), Gojialata ( Bong,), (i >jibha 
{Mar.), Aua-shovadi {Tam.), Hakkarikfi {Can.).

Laraprachaeniuti'i microcephalutn, Tenth, is a 
plant of Western India called Api-dandi and Brahma-dandi 
in Sanskrit, and Brahmadnndi in Marathi and Canarhse. It 
has flowers which smell like chamomile, and a branched, sca
brous pubescent stem; leaves petroled, ellipticracuminate, 
gradually attenuated into the'petiole, pubescent above, hoary 
and tornentose beneath ; heads of flowers small, solitary at 
the apex of the branch' i ; scales of the involucre sejuariose, 
hoary and tornentose beneath,'exterior ones lanceolate acumi
nate, bristle-pointed, ciliated; seeds smooth, shining, without 
ribs. The plant is used medicinally as an aromatic bitter, but 
is of little importance as a medicine.

Ageratum conyzoides, TAnn., has a strong, aromatic, 
and rather disagreeable smell; it lias a reputation among the 
Hindus as an external application in agues, and is also worn 
as a charm against ague when dug up on Sunday with tho 
proper ceremonies. The juice is said to be a good remedy for 
prolapsus ani. It is freely applied and the gut replaced. 
Corro and Lejanno state that tho plant is used as a sudorific m 
Reunion under the name of Kerbs A bow. A. conyzoides iff' 
sometimes confounded by the natives with Vermnin cirnrea.



and supposed to be a kind of Snliadevi : it is the Agemtwm 
cordifolium of Roxburgh, and is called Uchtraii in Bengal and 
Osari in Western India. The plant is a common annual weed 
throughout India, appearing after the rains and flowering 
through the cold season; it is from I to 2 ft. in height, his- 
pidly hairy, leaves pefcioled, ovate eremite, heads small, in 
dense terminal corymbs, bracts striate, acute, ray-florets many, 
pale blue or white, aohenes black, pappus scales 5-awned, often 
serrate below. (FI, Br. Ind., Hi., 243.)

EUPATORIUM AYAPANA, Vent,.

F ig . —  Vent. Ilort. Malm. t. 3.

H a b  . — America, Cultivated in India. The herb.
Vernacular.—Ayapfina (Hind., Mar., Beng.), Ayajrini (Tarn,, 

Tel.), Allapa (Guz.).

History, Uses, &c.— Ventenat found this plant grow- . 
ing on the banks of the river of t he Ann,zone; it is also amative 
ot Cayenne; another spec'as, pcrfolialwm, ■ is considered as 
a febrifuge in America. The Ayapana has been cultivated in 
India for a considerable time. Ainsliesays of it:—“ This small 
shrub, which was originally brought to India from the Isle of 
Prance, is as yet but little known to the native practitioners, 
though, from its pleasant, sub-aromatic but peculiar smell, 
they believe it to possess medicinal qualities. At the Mauri
tius it is in great repute, and there considered as alterative and 
antiscorbutic; as an internal remedy it has certainly hitherto 
much disappointed the expectations of European physicians.
An infusion of the leaves lias an agreeable and somewhat spicy 
taste, and is a good diet drink ; when fresh and bruised, they 
are one of the best applications I know for cleaning the face of 
a foul ulcer." (Mat. Ind. II., p. 35.) Mr. Dyer informed 
Aimlie that the plant was cultivated in the Island of Bourbon 
for the purpose of being dried and sent to France, where it 
was used for making a kind of tea used as a substitute for the tea ■
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of China; According to Gnibourt it is now almost forgotten.
(Hist. Nat 6mi1 :f]d. III., 68.) In the Pharmaoopaia of India, 
there is fclie following notice of Ayapanar—“A South American 
plant, naturalized in various parts of India, Java, Ceylon, &c., 
and generally known by its Brazilian name, Aya-pana. The 
whole plant is aromatic, with a slightly bitter sub-astringent

, taste. The exaggerated ideas of its virtues formerly enter
tained are now exploded; but there is reason to believe that it is 
agood stimulant, tonic, anddiaphoretie. According to the state
ments of Bouton (Med. Plants of Mauritius, p. 05), it appears 
to hold a high place amongst the medicinal plants of the Mau
ritius, being there in daily use in the form of infusion, in dys
pepsia and other affections of the bowels and lungs.. In 
the cholera epidemics in that island in 1851-56, it was exten
sively used for restoring the warmth of the surface, the languid 
circulation, &c. As an antidote to snake-bites it has been used, 
both internally and externally, with alleged success. (Madras 
Quart. Med. Jour., IV., 7.) It is not uncommon in gardens, 
and though not generally known, is hold in considerable 
eiteom by those who are acquainted with it. Aya'paua may be 
compared with chamomile in its effects ; it is stimulant and 
tonic in small doses, and laxative when taken in quantity; the 
hot infusion is emetic and diaphoretic, and may be given with 
advantage in the.cold.stage of ague and In the state of depres
sion 'which' precedes acute inflamm »tory affections. The infu
sion may be made with 1 oz. of the herb to a pint of water, 
and be given in 2 oz. doses evarv three hours.

Description.— A small shrubby plant, 5 to 6 foot high; 
branches straight, reddish, with a few simple scattered hairs; 
young shoots have a somewhat mealy appearance, due to the 
presence of small particles of a white balsamic exudation ; leaves 
opposite, in pairs, their bases uniting round the stem, about 4
inches long and J inch broad, fleshy, smooth, lanceolate, attenu
ated at the base; midrib thick and reddish; flowers like those 
of the groundsel, purple. The odour of the plant m aromatic, 
somewhat like ivy, hut more agreeable; taste bitter and aromatic, 
peculiar.
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^<^'36kmical composUion.~rOn distillation of the fresh plant 
with water, a colourless oil was obtained, lighter than water, 
and possessing in a marked degree the odour of the plant.
Wo also obtained a neutral principle, soluble in ether and 
alcohol, and crystallizing in long needlos. It easily sublimed 
at a temperature of 159°— 160° and condensed in beautiful 
brilliant scales and rhombic prisms. In water it was practically 
insoluble; it gave no reaction when dissolved in alcohol with 
ferric salts. In concentrated sulphuric acid it dissolved at 
once, with only a very faint yellow coloration. In concen
trated nitric acid it dissolved immediately with production of 
a light yellow coloration: among the products of its oxidation 
by nitric acid, picric and oxalic acid Were; detected. With 
Frbhde’s reagent a similar tint to that produced by sulphuric 
acid was yielded. We propose for this principle the name 
Ayapanin.

Eupatorium cannabinum, Linn., Eng. Bot. V. e, t.
428, is a native of the temperate Himalaya and Europe} it is 
the llerlm semetov Kuniguvdis of Tragus (Hist. 491, f.,} the 
Hemp Agrimony of the English, Wator-hauf of the Germans, 
ond Origan aqiuiiiqae of the French. Though very common in 
the Himalayas, it does not appear to be used medicinally by the 
Hindus. The root and leaves have diuretic, and in largo doses 
emetic properties. Bourhaavo calls the herb Rusticorum 
:panacea, and states that the.turf-diggers in Holland use it with 
great benefit in jaundice, scurvy, foul ulcers, and those swell
ings of the feet to which they are much exposed. An infusion 
of 1 oz. of the dried leaves in a pint of water may be used daily ■ 
ii taken hot it is a good diaphoretic. According to Righini, 
the leaves and flowers contain a white hitter alkaloid soluble 
in ether, which forms a crystalline sulphate.

In America E. perfoliatum, Linn., and other species are 
used medicinally under the name of Boneset and Herbe a fievre.

Solidago Virga-aurea, linn., Eng. Bat 801, is a 
native of the temperate Himalaya, Europe, and America It 
is the Golden .Rod of the English, Verge d’or of the French,
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and Gohlruihc of the Germans. The ponofm J » «  ® B cJenva" 
live of M u r e ,  to unite, because of the vnlaemry qu ,Ht.es ot 
the plant, winch were first; brought to notice by Arnoldus do 
Villa Nova, who also highly extolled it as a remedy for stone m 
the bladder. Gerardo had a high opinion of it a* an application 
to bleeding wounds- and ulcers, and says - “  * have known t >£> 
dry herhe, which came from beyond the sea, sold m Buckle. - 
inirv for halfe a crown© an ounce. But since rt was fount ■ 
Hampstead wood, even as it wore nt our townee ■enc1 uo man 
will give halfe a crowne for an hundredweight of it, w W  
plainely setteth forth our inconstance and sudden mutate • * 
Looming no longer of anything how pretious sooner i be, hm 
whilost it is strange and rare." He further myz.timt b

Cormund is not inferiour to any of the wound horbos M  
Boouer, being inwardly mimsfcred or outwardly applied m 
ments or oylos.1 ’

Tho flowering herb has an aromatic odour and a batons . 
ftUd astringent; taste j it contains a volatile oil.

In America S. odora, Ail., is much used as a domestic 
remedy to produce diaphoresis, to allay colic, p r o m o t e  menstrua
tion, and to coyer the taste of nauseous medicines. An infusion 
may be prescribed, or a few drops of the essential od.

Grangea maderaspatana, Pair. Wight, h t., 1097,
i3 a common field weed throughout India, growing fiat oh th 
Lound in tho cold weather after the monsoon crops have been 
harvested, It has siuuatoly pinnatifid leaves, and solitary, su »- 
globose, leaf-opposed heads of yellow fleers. r‘ he odour - 
g 1 1 that of worm-wood. Au.slie (Mat- Jnd. 481,) calls 
it ̂^Madras Wormwood, and says that the Tainil doctors consi er 
t  f0 bo a valuable stomachic medicine, and also suppose it to 

' have deobstruent and antispasmodio properties ' ’ ê  |
scribe it in infusion and electuary in cases of obstructedl menses
and hysteria, t o t o S j  Grangea is

septic”application to ulcers, the powdered leaves me - •


