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PART I.

—

DIVISION I

THE PROXIMATE CONSTITUENTS OF PLANTS AND
VEGETABLE SUBSTANCES AS FAR AS HITHERTO
KNOWN; THEIR PROFPERTIES; THEIR MODE OF
PREPARATION AND QUANTITATIVE ESTIMATION,

My original intention was to bring this work into a kind of
gystematic form—into a number of natural groups; but I relin-
quished this purpose on account of very many great difficulties.
A very large number of the vegetable substances, treated on in
the following pages, are as yet so imperfectly investigated, that it
is impossible to determine their real constitution; consequently
they could not have been brought into any system at all, More-
over, not a few of the better-known substances have properties,
which leave it doubtful to which of the groups they belong. For
instance, there are many dyeing substances, which possess all the
properties of resins or acids, and therefore can be placed just as
well among the resins as among the acids, and had to be looked
for sometimes amongst the resins, sometimes amongst the dyeing
substances, and sometimes amongst the acids. A special index
might have alleviated this difficulty ; still, the system would not
have been better for all that, T preferred, in order to follow out the
practical object, to bring all the names into one alphabetical order;
and to facilitate consultation by tables of synonymes.

The nature of a substance will be tanght by its deseription. A
thorough investigation is wanting for a satisfactory result, and
herein lies an invitation to fill out gaps, and sometimes very con-
siderable ones, in our knowledge of vegetable compounds hitherto
considered peculiar. Whoever devotes his time to the solution
of such problems deserves more praise, I firmly believe, than he
who engages in the examination of vegetables not analysed before,
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acids, Moschatin is thrown down by addition of water, and the
acids by subacetate of lead. Brittle, brown-red, hygroscopic mass
of a bitter taste, easily soluble in water, less so in aleohol; in-
soluble in ether. Contains nitrogen. Planta Reichenau.]

Acids. All organic acids as yet investigated are combinations
of carbon with hydrogen and oxygen—seldom without hydrogen,
and more seldom still with nitrogen; they have an acid reaction
and mostly an acid taste, and form salts with the bases. They are
very widely diffused, and it is highly probable that there exists
no vegetable organism, which does not contain one or the other; in-
deed, experience has shown that many plants contain more than
one. They exist very seldom in the free state in the organism,
but nearly always either partly or entirely saturated by anorganie
or by organic bases (alkaloids) ; in the event of the basic access
being incomplete, they are the cause of the acid reaction of vege-
table extracts, The substance found combined with fat acids, and
which serves as substitute for bases, is oxyd of glyceryl.

Acids are either volatile or not, as in the case of alkaloids. The
volatile acids are always obtained by distillation with a fixed
mineral acid, preferably phosphoric acid. For fuller information
see section 1x., Division IIL, Part II., where the way of their
estimation is also indicated. The particulars for ascertaining, pre-
paring and estimating non-volatile aecids will be found in sections
ii. and viii. The discovery of fat acids coincides in section ii.
with the examination of fats.

Acolyetin, The root of Aconitum Lycoctonum contains no
aconitin, but in its stead two other organic bases, the one of
which has been termed Acolyctin, and the other, present in less
quantity, Lycoctonin, In order to isolate the Acolyctin, evaporate
or distil the aleohol from the tineture (treated beforehand as under
¢ Aconitin,” according to Geiger and Hesse, first with lime and
afterwards with sulphurie acid), remove from the residue—diluted
with water, if necessary—all resinous matters, decolourise with
animal charcoal, add carbonate of soda in sufficient quantity for a
decidedly alkaline reaction and bring to dryness. Grind the
gubstance, extract with chloroform or absolute aleohol, filter, add
some water, evaporate to a syrup, shake repeatedly with ether
(which dissolves the Lycoctonin), dry and pulverise. ~Whitish
powder of a bitter, not acrid taste, readily soluble in water, in
diluted and coneentrated aleohol and in chloroform, but not in
ether; of alkaline reaction. 'When ether is added to the alcoholie
golution, the whole of it will either be converted into a paste, or the
Acolyctin will fall down as a white substance when more diluted,
It separates in drops on the bottom of the vessel when ether is
added to its solution in chloroform. The aqueous solution of the
pure Acolyctin and of its salts is precipitated by the carbonates of
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alkalies. Ammonia has no effect on it at first, but after it has
been kept for some time the whole solidifies to a colourless jelly.
Tannic acid precipitates white, acetate of lead likewise, but an
excess of it re-dissolves the precipitate. Subacetate of lead
occasions no turbidness in the alecholie solution, but a considerable
one in the aqueous solution. Molybdate of ammonia produces a
strong white turbidness with sulphate of Acolyctin. Chloride of
gold yields a pale yellow precipitate; concentrated sulphuric acid
causes no change of colour.

Aconellin = NARCOTIN.

Aconitie Acid=Cp H; Oy + 3HO. In the herb of species
of Aconitum and Delphinium Consolida, according to Baup also in
Equisetum (see Equisetic Acid), Extract with water, saturate with
carbonate of soda, precipitate the sulphuric and phosphoric acids
with acetate of baryta, filter, precipitate with acetate of lead,
wash the precipitate and decompose it in the moist state by sul-
phuret of hydrogen, separate the liquid by filtration from the
sulphide of lead, concentrate by evaporation, and leave it to
erystallise. It appears in white warts and needles, without smell,
of a pleasant acid taste, fuses at 140° and decomposes in higher
temperatures, dissolves readily in water, alcohol and ether. The
salts of the alkalies and alkaline earths are readily soluble, most
of the other salts only with difficulty.

Aconitin=Cg Hyr NQH. Speciﬁf: alkaloid of the root of
Aconitum Napellus, A. ferox and probably of other species of this
genus of Ranunculaces, Extract with hot water, acidulated by
sulphuric acid, press out, evaporate to a syrupy consistence, saturate
not quite sufficiently with carbonate of soda and add a sufficient
quantity of calcined magnesia to give it a faint alkaline reaction,
shake several times with ether, mix the ethereous solutions and
distil off the solvent, heat the remnant with water and add diluted
sulphuric acid by drops until it is dissolved, drive off the last
traces of ether, leave to cool, filter, precipitate the filtrate with
ammonia, collect the white flocky precipitate occasioned thereby,
wash and dry without application of heat. White, voluminous,
dull, amorphous, electric powder without odour, but even in the
most minute particles of remarkably irritating effect upon the
mucous membranes of the nose; of at first faintly bitter, after-
wards long-lasting aerid, burning and lastingly harsh taste. It
fuses at 80-85° under loss of 25 per cent. (water) and decomposes
in higher temperatures, while emitting vapours of acid reaction.
It dissolves in 1316 parts cold and in 43 parts boiling water, and
these solutions have a neutral reaction; very readily soluble in
aleohol, ether, benzol, chloroform and sulphide of carbon, and
these solutions have a faint alkaline reaction when concentrated ;
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regard to morphology and anatomy into one separate group, S0
the latter observes that the individuals of such a group resemble
each other by containing certain widely-distributed substances in
exceedingly large quantities (for instance, tannic acid, starch), or
by yielding certain compounds of peculiar character in regard to
smell, taste or effect on the animal organism, substances which are
either confined to one family or only present in but few others.
Of such substances, which appear to link together ditferent
families, each group contains either one or more, and amongst
them are of high consequence the alkaloids. The number of
orders or suborders of plants amounts to about 400; when we admit
that on the average each of them contains two or three specific
alkaloids, it follows that the whole vegetable kingdom produces
about 1000, of which I need searcely say only the minor portion
(about one-fifth) has become accurately known. In making this
computation, it has not been left out of regard, that some of the
vegetable families (Labiate, Composite) are at least largely free
of alkaloids, that some have only one in common (for instance,
Berberin belongs, as far as our knowledge goes, alike to
Anonacee, Berberides, Cassieze, Menispermew, Papaveracesm,
Ranunculaces, Rutacew), and that some families contain more

than two or three alkaloids (Cinchone®, Papaveracesw,
Solanaces, &c.).

‘Whereas the presence of an essential oil in vegetables is imme-
diately recognised by the smell, general indications for the pre-
sence of alkaloids are wanting. Indeed, all the alkaloids known
at present possess a very perceptible taste, which is mostly bitter and
acrid, both to the highest degree; and those among them that are
volatile have also a specific odour; but these characteristics of
taste and smell are shared by many other substances devoid of
alkaloid properties. On the other hand, it would be unwarrant-
able to conclude from little or no taste the absence of alkaloids in
a plant, as the alkaloid, when only present in minute quantities,
may not be detected by means of tasting. In this case, the
isolation of the alkaloid is often surrounded by the greatest
difficulties.

Before examining any vegetables on alkaloids, it must be decided
first, if the latter are volatile or not. When a herb is endowed
with a strong smell, that becomes more striking by adding a solution
of caustic potash, the presence of a volatile alkaloid is evident.
The non-volatile alkaloids are not so easily found out, since they
may not be recognised by the taste; consequently, an alkaloid,
before it can be considered as such, must be isolated in almost a
pure form. Their estimation and isolation become therefore

simultaneously necessary. This process of isolation serves, at the
same time, for determining the gquantity.
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alkalies. When any of these solutions are boiled, the Aloin becomes
unecrystallisable,

Aluchi-Resin, From an unknown tree of Madagascar. Almost
white on the outside, of black marble appearance on the inside,
opaque, solid, friable, of strongly aromatic, pepperlike smell and of
bitter taste. Contains volatile oil, a resin easily dissolving in
aleohol, another resin more difficult to dissolve in alcohol (the
latter crystalline to about 205/), an acid in the free state, an amor-
phous bitter substance and a salt of ammonia.

Alyxia-Stereopten. Exudates on the inner surface of the
bark of Alyxia Reinwardti.* White, hair-shaped crystals of the
odour of cumarine, of faintly aromatic taste and of neutral reaction.
It sublimates at 75°to 87°, fuses in higher temperatures and becomes
brown afterwards; dissolves little in cold, better in warm water,
readily in aleohol, ether, acetic acid, oil of turpentine, caustic alka-
lies and carbonates of alkalies.

Amanitin, The alleged poisonous ingredient of the Fly-
Agaric (Agaricus muscarius), obtained as yet only as extract, con-
sequently impure.

[Ambrosin, A fossil resin, exudation of probably coniferous
trees of South Georgia. Resembles amber, yields on melting suc-
cinic acid and a fragrant volatile oil. Dissolves copiously in oil of
turpentine, alcohol, ether, chloroform and carbonate of potash, in
]egsds uantity and without decomposition in concentrated mineral
acids.

Ammoniacum., Gum-resinous exudation of Dorema ammo-
niacum. Yellowish white, half-transparent lumps, friable at low
temperature, of concheous fracture, disagreeable smell, faintly bitter
and acrid taste. Contains about 707/ resin, soluble in alcohol and
solution of alkalies, 18 gum, 4 bassorin, and a light volatile oil.

Amygdalin = Cy Hoy NOg + 6 HO. Found in many plants
belonging to Rosacew, but its presence has been partly deduced
from the fact, that these vegetables produce hydrocyanic acid,
when distilled with water. Amygdalin has been obtained in
two different modifications, viz., ga) in the crystalline form
from the seeds of Prunus Amygdalus, Prunus Persica, Prunus
domestica, Prunus Laurocerasus, Prunus Padus, and from the leaves,
flowers and bark of the latter; (&) in the amorphous form from the
leaves of Prunus Persica and Prunus Laurocerasus and from the
seeds of Prunus Cerasus. Its presence has been deduced from the
hydrocyanic acid in the distillate of the following plants :—Prunus
capricida (leaves), Pr. spinosa (flowers and seeds), Pr. virginiana
(bark); Amelanchier vulgaris, Cotoneaster vulgaris, Crategus Oxya-

* TDonbtless also in others of the many A i et
known in the root of A. rusecifolia—F. v. M. ustralian, Indian, and Polynesian species

4
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the latter off from the tincture (after adding a few drops of
hydrochloric acid, in order to prevent the red matter from turning
areen), evaporate on the water-bath to a thickish mass, shake with
ether, which assumes a dark-red colour, and with water; remove
the aqueous stratum and repeat the operation with fresh water
until the ethereous stratum has so far diminished as to become of
a thick fluidity, and evaporate the ether. Dark red-brown,
resinous, brittle mass of neutral reaction, fuses below 60° vola-
tilises by careful heating in violet-red vapours similar to those of
iodine and condenses in voluminous flocks under partial decompo-
sition. Not soluble in water, but readily in alecohol and better
still in ether and oils with red, in concentrated sulphuric acid
with amethyst-colour, in alkalies with blue colour, and precipitable
in the latter solution by acids in brown-red flocks. The alcoholie
solution decomposes and becomes green with ammonia.

Andirin, Bitter substance of the wood of Andira anthel-

mintiea, yellow-brown, soluble in water, alcohol and ether; only
known in the impure state.

Anemonie Acid = Cy Hyy O See Axpmowiy.  White,
amorphous powder, without taste, of acid reaction, insoluble in
water, aleohol, ether, oils and diluted acids, combines with alkalies
in yellow colour.

Anemonin = Cy Hje 0. In the herb of Anemone nemo-
rosa, pratensis, Pulsatilla, Ranunculus bulbosus, Flammula,
sceleratus®.  The aqueous distillate of the above herbs, when kept
for some time in contact with the volatile oil, obtained by the
same operation, separates crystals of Anemonin and a white
pulverulent substance (Anemonic acid). Of the two substances
only Anemonin dissolves in aleohol, therefore it can be easily
separated. It appears in colourless, glossy prisms of the klino-
rhombie form, without odour, of highly poignant and burnin
taste when fused, of neutral reaction; softens at 150° and decom-
poses afterwards (formerly believed to be volatile), dissolves very
little in cold water, dissolves in hot water and separates in crystals
on cooling; dissolves little in cold, readily in boiling alcohol ; not
in cold, little in boiling ether; in chloroform; in fixed and volatile
oils ; in aqueous alkalies under decomposition.

Anethol = Cy Hjs Os.  Constitutes almost entirely the
volatile oils of Foeniculum officinale, of Artemisia Dracunculus,
of Pimpinella Anisum and of Illicium anisatum. Tt occurs in
the solid and in the liquid state. The former is obtained by
pressing the oil of the first, third or fourth of the above plants at
0° and by re-crystallising; the liquid is obtained from the oils of
the first or second herb by distilling, collecting the distillate of

* And numerous other plants of the order.—F. v, M.
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mouth. Contains volatile oil and two crystalline resins, the one ot
which dissolves readily, the other slowly in alcohol.

Annatto Red = Cy3 Hyg Oz. The resinous dyeing matter of
Annatto gthe pulp of the fruit of Bixa orellana). Extract with
water, and remove the aqueous solution containing yellow dyeing
matter and impurities, dry the residue and extract with alcohol,
evaporate the tincture, treat with ether and bring the solution to
dryness. Red, amorphous, soluble in alcohol, ether and ley of
potash ; turns blue with concentrated sulphuric acid.

Anthoeyan, Exhaust with aleohol, evaporate and treat with
water; precipitate the blue solution with acetate of lead, decom-
pose the green precipitate by sulphuret of hydrogen, filter and
evaporate; extract with absolute alecohol and precipitate the
solution by ether, which throws down the Anthocyan in flocks.
Of amorphous form, soluble in water and in alecohol, turns red
with acids, green with alkalies, yields with alkaline earths and
nxyd of lead green compounds insoluble in water,

Anthoxanthein, Extract with alcohol, evaporate, exhaust
with water, evaporate again, treat with absolute alcohol, dilute
the solution with water, precipitate with acetate of lead and
decompose the deposit with sulphuric acid; the Anthoxanthein
remains dissolved, and is obtained by evaporating as an amorphous
mass, soluble in water, alcohol and ether; becomes brown by
alkalies, and reassumes a pale colour with acids.

Anthoxanthin, Extract with hot aleohol, filter while hot,
and leave to stand in the cold; the A. subsides but mixed with
fat, removable by heating with a little alkali, decomposing by acids
and extracting with cold alcohol, which dissolves the fat acid.
Amorphous, resinous substance of a beautiful yellow colour,
insoluble in water, dissolves with gold-colour in aleohol, ether and
oils, little in alkalies.

Antiarin=Css Hg Oyp + 4 HO. In the sap of the Upas-
tree (Antiaris toxicaria) which forms an ingredient of the
Javanese arrow-poison. The above sap, mixed with aleohol to
prevent decomposition, has to be concentrated and exhausted with
boiling aleohol, the filtrate is evaporated to honey-consistence,
and boiled with water. The A, erystallises in the hot solution,
and is purified by rinsing and re-crystallising. Beautiful, silvery
leaflets, similar to the malate of lime, losing the water at 112°
fusing at 220° and decomposing afterwards, of neutral reaﬂtinn:
without smell; dissolves in 254 parts cold and in 27 parts boiling
water, in 70 parts alcohol and in 2792 parts ether, more readil
in diluted acids and alkalies than in water; not precipitable by
tannic acid.

Antirrhinie¢ A¢id=DiciraLic Acip, VOLATILE,
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purified by reerystallising with animal charcoal. Long, colourless
tufts of needles of silly lustre, losing the water at 100° of bitter
taste, fusing at 170°; slowly soluble in cold, most readily in boiling
water, sparingly in alcohol, scarcely in ether, not precipitable by
metallic salts; do not reduce the salts of copper; separate when
boiled with diluted sulphurie acid into grape-sugar and hydro-
kinon (=Cy2 Hg O4, Kawalier’s Arvctuvin); become transformed
into kinon and formic acid by heating with superoxyd of manga-
nese and sulphuric acid.

Arctuvin, See ARBUTIN,

Aribin=Cy; Hoy Ny + 16 HO. In the bark of Pinckneya
pubens. Extract with water and sulphuric acid, concentrate, re-
move the gypsum, nentralise almost completely with carbonate of
soda, precipitate with acetate of lead, filter, treat with sulphuret
of hydrogen, filter, precipitate with carbonate of soda and shake
repeatedly with ether. Add hydrochloric acid to the ethereous
solution, collect the chloride of A. precipitated thereby, purify by
recrystallising, shake its aqueous solution with carbonate of soda
and ether, and leave the ethereous solution to erystallise. Colour-
less, quadrangular, flat columns; effloresce when exposed to the
atmosphere, turn white and opaque at 100° under loss of all the
water ; may also be obtained crystallised anhydrous in colourless
rhombic pyramids and eolumns of great lustre ; of alkaline reaction
and of remarkably bitter taste. A. fuses at 220° sublimates by
careful heating below the fusing-point in veryfine long needles (empy-
reumatic products appear only by quickly heating) ; dissolvesin 7762
parts cold, more abundantly in hot water, readily in aleohol, less
in ether, also in amyl-alecohol. Yields with acids easily crystal-
lisable salts, precipitable by caustic alkalies and their carbonates.

Aricin=Cy; Hoy Ny Og (isomeric with Bruein); according to
Pelletier: Co Hyg NO3. In the Quina de Cusco (from Cinchona
pubescens). Extract with acid water, treat the liquid with milk
of lime, wash and dry the precipitate and treat with alcohol, filter
hot, and purify the A. formed after cooling by recrystallising in
alcohol under aid of animal charcoal. Rigid needles, without taste
at first, afterwards of aromatic and acrid, and, when dissolved in
acids, of very bitter taste; of alkaline reaction, unalterable at 150°;
fuses at 188° without loss; decomposes in higher temperatures;
dissolves sparingly in water, more readily in alcohol than ecincho-
nin, less than quinin, also in ether, in nitric acid with green
colour. Its salts are easily crystallisable and precipitable by caustic
alkalies and their carbonates; the precipitates dissolve a little in
ammonia,

Arnicin=0Cy; Hy Og. The bitter ingredient of Arnica mon-
tana, obtained from all parts of the plant. From the root: Boil with

c
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water, press, exhaust the remnant with aleohol, digest the tincture
with oxyd of lead, remove the dissolved lead from the tincture by
means of sulphuret of hydrogen, distil off the alcohol, bring the
remnant to dryness and extract the A. by ether. The ethereous
solution, when mixed and agitated with a solution of caustic potash,
delivers up resin, fat and dyeing matter. Separate from the ley,
treat with animal charcoal and evaporate to dryness. Dissolve the
remnant in weak alcohol and evaporate the filtrate or precipitate
with water. From the flowers: Exhaust with ether, distil off the
solvent, extract from the remnant the A. by aleohol of 0:850, and
purify the solution by animal charcoal. Gold-coloured amorphous
mass of bitter taste; dissolves little in water, readily in aleohol,
ether and alkalies; yields no sugar on treating with diluted acids.

Arnotta Red =Ax~xarro Rebp.
Arthanitin=CycrLaMIx.

Asafeetida, Gum-resinous exudation of Ferula Asafeetida.
Conglutinated grains of white colour, turned rose-ved, violet
and brown by the attosphere; friable in the cold; of nauseous
garlic odour and of acrid, bitter taste. Contains about 50° resin,
20 gum and 44 volatile oil. The resin is partly soluble in aleohol
and ether, and partly insoluble in the latter.

Asarabacea Camphor = Asarox,

Asaron=Cy Hys Oy, In the root of Asarum Europeum,*
seems to be identical with Asarit. Distil the dried root with eight
parts water until three parts have distilled over. The A. will be
found partly in the neck of the retort and at the bottom of the
distillate in little white grains, partly crystallising in the distillate
when left to stand cold. Pellucid, quadrangular, tabular crystals
of pearly lustre and of 095 density, without smell or taste; fuse
at 40° sublimate in small quantities mostly undecomposed in
fumes of strong odour that provoke coughing, dissolve little in
hot water, readily in aleohol, ether and volatile oils, begin to boil
at 280° but become decomposed while the temperature rises to
300°, without distilling in the least.

Asclepiadin, Emetic substance of the root of Vincetoxicum
officinale, obtained by extracting with strong alcohol. Pale
yellow, bitter, amorphous, hygroscopic matter, non-nitrogenised,
readily soluble in water, alcohol and ether-alcohol; without alka-
line properties.

Asclepion =Cy Hy Og. In the milky juice of Asclepias
Syriaca. Warm the juice, treat the coagulated mass with ether,
evaporate the extract and purify by recrystallising in absolute
ether. White, cauliflowerlike mass or tufts of needles when

* And doubtless in other species.—F. v, M.
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~ slowly evaporated; without smell or taste; fuses at 10:1“, decom-
poses in higher temperatures, not soluble in water and in aleohol,
readily in ether, less in acetic acid and volatile oils,

Asparagin=Cs Hg N Os + 2 HO.  Widely diffused in
germs and young shoots, as yet specially in Liliacew, Boraginez,
Malvaces (plants rich in mucilaginous sap), Graminez and Legu-
minosa®, also oceurring in beet-roots, potato-sprigs and hop-shoots,
The best material for its preparation is the juice or the aqueous
extract of the respective vegetable substances, but as A. can not
be obtained by precipitation and as its quantity is generally incon-
siderable, the liquid has to be concentrated and kept in the cold
for several days. The Asparagin separates in small crystals
which have to be purified by recrystallisation. It forms colour-
less, hard, recto-rhombic prisms without odour and of insipid
cooling taste, soluble in 40 parts cold and four parts boili
water, also in weak alcohol, not in absolute alechol and ether,
loses the water of crystallisation at 100° and fuses in higher tem-
peratures, while swelling considerably and emitting ammonia and
a faint horny odour.

Aspartic Acid=Cs Hg NO; + HO. TLermer observed the
oceurrence of asparagin in the decoction of the germs of barley-
malt, when evaporated to syrup consistence; but when the above
syrup had been kept for some time, no asparagin eould be ob-
served, but in its stead aspartic acid combined with magnesia.
Since the asparagin (=Cs Hg N; Og ) behaves like the amide of
aspartic acid, and when boiled by itself in aqueous solution, but
more readily under co-operation of acids or bases, is converted into
agpartate of ammonia (Cg Hg No Og + 2 HO=NH, 04 Cs Hg
NO; ) from which the ammonia is instantly expelled by stronger
bases; it is easily explained how the asparagin disappears by-and-
bye in the syrup of malt and an aspartate takes its place. Though
it follows herefrom that originally no aspartic acid but only aspa-
ragin was contained in the malt, I thought it advisable not to
pass by the above acid, as it might oceur in phytochemical ana-
lyses, no matter if pre-existing or originated in the course of the
analytic process.*

The aspartic acid would have to be looked for in the precipitates
occasioned by neutral or basic acetates of lead. After decomposing
the aeid precipitates by sulphuret of hydrogen and concentrating
the liquid, it would separate,as it is little soluble in water. It
forms a white, shining crystalline powder without smell and
of acidulous afterwards broth-like taste, becomes decomposed b
heat, while evolving ammonia and a horny odour,and swelling
considerably; dissolves in 128 parts cold, readily in hot water, still

* Aceording to Schelbler, the asparagin of best-roots reappears ns asparti id in th
molasges obtained in the manufacture of beet-root augnr.—I'I. v. M, s i
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it becomes deoxygenised, and iodine is set free. The neutral
solution of the chloride of A. gives a white precipitate with
caustic alkalies and the carbonates thereof, and with the i?didﬁ,
ferrocyanide and sulphocyanide of potassium, and with chloride of
mercury; a yellowish white with bi-iodide of potassium; a lemon-
yellow with picric acid; a sulphur-colour with ferrocyanide of
potassium; a dirty-yellow with phospho-molyhdic acid; an ochre
yellow with chloride of gold; a pale greenish-yellow with chloride
of platinum, and a yellow or orange precipitate with nitrate of
palladium.

Atherosperma Tanni¢ Acid=Cy Hy; O4.  In the bark
of Atherosperma moschatum. Precipitate the decoction of the
bark with acetate of lead, treat the precipitate with acetic acid,
precipitate the filtrate by ammonia, decompose the precipitate
under water by sulphuret of hydrogen, and evaporate the filtrate.
Yellow liquid of faintly acid and astringent taste; greens the
salts of oxyd of irven.

Atropin=0Cy Hy; NOg. In all parts of Atropa Belladonna,
Datura Stramonium, D. arborea, and very likely also in the other
species of this genus. Bruise the whole plant just when it begins
to blossom, under addition of a little water, press, boil the liquid,
strain, evaporate to syrup consistence, add soda-ley in excess,
shake, add twice its volume of aleohol of 907/, agitate repeatedly
for two days, leave to stand, decant the spirituous liquid,
acidify by sulphuric acid, distil off the aleohol, render the
remnant alkaline by soda-ley, shake with ether, decant the
ethereous liquid, distil off the ether, dissolve the remnant in
alcohol, filter and leave to evaporate slowly. When coloured
still, it has to be redissolved in alcohol and treated with animal
charcoal. Fine white needles without odour (when moist and
imperfectly purified of a nauseous, somewhat tobacco-like smell),
of nauseous and lasting bitter taste; fuses at 92° without loss of
weight, decomposes in higher temperatuves for the greater part
under emitting vapours of alkaline reaction, while a small part
sublimates unchanged ; dissolves in 300 parts of cold and in 50
parts boiling water, in 8 parts cold and in equal parts boiling
aleohol, in 60 parts cold and in 40 parts boiling ether; the
alcoholic solution shows a decidedly alkaline reaction. Caustic
alkalies and the carbonates dissolve it also, but decompose it on
heating.  Dissolves easily in chloroform, oils, glycerin and
diluted acids.  Concentrated nitric acid effects a pale-yellow
solution, which becomes of an orange-yellow colour on heating.
Concentrated sulphuric acid dissolves it without colour, but
becomes brown on heating while emitting an odour of orange and
sloe flowers,
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cuse the resin was transparent, brittle, dark-brown, and soluble in
hot aleohol only with difficulty, but easily soluble in ether and
chloroform. |

Bases, Organic = AlKkaloids.

Basilicam Stearopten = Csp Hse Os.  Obtained by the
distillation of Ocimum Basilicum with water. The oil floating
on the water solidifies almost entirely to a white, crystalline mass,
When recrystallised in aleohol it appears in quadrangular prisms
of a faint odour of the oil; when reerystallised in water, in
tetrahedrons almost devoid of taste; it is neutral, dissolves little
in cold, readily in hot water or alcohol, in six parts of ether, also
in acids and alkalies. Isomeric or identical with the hydrate of
oil of turpentine.

Bassia Fat, from the seeds of Bassia butyracea, B. longifolia
and B. latifolia. Yellowish, slowly decolourised by light, of the
consistence of butter and of 0-958 spec. grav., fuses at 27° to
29°, dissolves little in aleohol, readily in ether; contains olein,
myristin, palmitin and stearin. (The last-mentioned was errone-
ously distinguished as Bassic acid).

Bassorin= Ciz Hjp O Ingredient of Bassora-gum, Traga-
canth and similar gnmmouns exudations of plants (cherry-gum,
anacardia gum), insoluble in water and swelling in it; ean only
likely be object of phytochemical analyses in exudations of the
above and similar kinds. When such an exudation is treated
with cold water, it swells up considerably and dissolves partially ;
by straining and repeatedly treating with fresh water, the soluble
part is removed, but the remaining portion contains, like the
vegetable mucus, always more or less lime-compounds which can
only be removed by repeatedly treating with water containing
hydrochloric acid. When dry, the Bassorin is yellowish-white,
solid, brittle, transparent, without taste, swells in cold water to a
transparent jelly, without dissolving, but dissolves by continued
boiling to a gunmmous liquid, yields with diluted sulphuric aecid
gum and sugar, with nitric acid, mmeic and a little oxalic acids,

Bay 0il, obtained by distilling the berries of Laurus nobilis
with water. Greenish-yellow, of a thickish consistence, of the
odour of bay-berries and turpentine, of faintly acid reaction, and
0932 density. It consists of two polymeric hydrocarbons,
Cyg Hig, boiling at 164° and of 0-908 density, and Cgy Hyy, boiling
at 250° and of 0-925 density, and of lauriec acid=Csy Hoy O 4.

Bay 0il from Guiana, Obtained by incisions, from the stem
of an unknown tree. When rectified and desiceated, colourless,
of the smell of oil of turpentine and lemons, of aromatic pungent
taste, of 0-864 density, boils at 150° to 163°,
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Bdellinm, Exudation of the stem of Balsamodendron Afiica-
num and B. Roxburghii. Red-brown, more or less transparent,
viscous or hard, of a myrrhlike odour, and of bitter taste, Con-

© tains about 607/ resin, fusing at 55° to 60° 107 gum, 307

bassorine, and a volatile oil.

Bebiric Acid, In the fruit of the Bebir-tree (Nectandra
Rodiei). Concentrate the cold aqueous extract of the fruit, filter
when cold, precipitate by ammonia bebirin and siperin and
mix the filtrate with nitrate of baryta. The impure precipitate
has to be washed with cold water, is dissolved in boiling water,
and left to erystallise. The erystals, purified by recrystallisation,
are dissolved in boiling water, and precipitated by acetate of lead;
the precipitate is washed and decomposed by sulphuret of hydro-

and the filtrate is evaporated over sulphuric acid. At last it
has to be purified by dissolving in ether and evaporating in vacuo.
Deliquescent, white, erystalline mass of wax-lustre, fuses at
150° and sublimates somewhat above 200° undecomposed in tufts
of needles. Its combinations with potash and soda are deligues-
cent, and soluble in aleohol; those with baryta, lime and magnesia
dissolve very little in water; the lead compound is little soluble
even in boiling water.

Bebirin=Css Hy; NOg. In the bark and fruit of the Bebir-
tree (Nectandra Rodiei), besides perhaps a second alkaloid (Sipi-
rin) and a peculiar acid; also in the bark and leaves of Buxus
sempervirens, Exhaust with boiling water containing sulphurie
acid, concentrate, leave to cool, separate from the deposit contain-
ing tannic acid and sulphate of lime and precipitate the filtrate
with ammonia. The dark-green precipitate is washed, dried
at the atmosphere (whereby it becomes black through tannic
acid) and dissolved in diluted sulphuric acid. The solution is
treated with animal charcoal and again precipitated by ammonia,
which occasions a white precipitate. Dry, dissolve in alcohol,
evaporate and treat the remnant with absolute ether, which dis-
solves the Bebirin and leaves behind the sipirin, Both sub-
stances have to be purified by treating their alcoholic solutions
with animal charcoal. White, highly electric powder of strong
and lasting bitter and faintly resinous taste, loses nothing of its
weight up to 120° fuses at 180°, decomposes in a higher tempera-
ture, dissolves in 6650 parts cold and in 1466 parts boiling water,
in 5 parts absolute alcohol, also readily in weak alcohol, in 13
parts ether; of decidedly alkaline reaction, saturates acids com-
pletely and forms amorphous salts, separates iodine from iodic
iodic acid,  Its salts have a very bitter and somewhat astringent
taste, are precipitated by caustic alkalies and the carbonates
thereof; the precipitates redissolve in liquids of potash or of
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ammonia a little more copiously than in those of other precipi-
tating agents,

Belladonnin, Second alkaloid of Atropa Belladonna; it is
the yellow resin-like substance that prevents the erystallisation of
the atropin. Mode of isolation: Dissolve the crude atropin in
water by means of an acid, neutralise with carbenate of soda in
order to remove a fluorescent substance of bluish colour, filter
and add to the filtrate small quantities of carbonate of soda as
long as, according to the temperature and concentration of the
liquid, a conglutinating resinous or oily substance is formed. The
precipitation of a pulverulent body, occurring afterwards, has to
be avoided. Collect the precipitate on a linen cloth, rinse with
water, dissolve again in acid water, decolourise as much as pﬂssi:ble
with animal charcoal, filter and, in order to prevent contamination
by atropin, precipitate as carefully as before with carhonate
of soda, ecollect, dissolve in absolute ether and evaporate. A
colourless or in thicker layers yellowish, gum-like mass, drying
with difficulty, of not very bitter, but burning-acrid taste, fuses
by heat and decomposes afterwards under emission of heavy
white fumes of the odour of burning hippuric acid; dissolves
readily in ether and in alcohol, little in water; of strongly
alkaline reaction; dissolves also readily in acids while saturating
them completely, but is less basic than atropin. Its sulphate
yields with ammonia a white pulverulent precipitate that becomes
soon glutinous, a property in which it resembles hyoscyamin.
Tannic acid also precipitates the sulphate of B. white. The solu-
tion of B.in weak alcohol is precipitated by nitrate of silver,
chloride of gold and bi-iodide of potassium.

Benic Acid=Cy Hys O3 + HO. In the oil of Behen, from
Moringa oleifera. The fat acids separated by hydrochloric acid
from the soap obtained by means of soda-ley are pressed and
the remnant crystallised in alcohol. Shining, white needles,
similar to stearic acid; fuse at 76°,

Benzoic Acid=Cy; H; O3 + HO. Contained in large quanti-
fies in the benzoin and other aromatic resins and balsams, mostly
accompanied by cinnamic acid; in small quantities in different
odoviferous seeds and roots; often confounded with cumarin, Tt
is obtained best and without much loss by boiling the respective
substance (finely contused when in a dry state) with milk of lime
and water, filtering, evaporating the filtrate, oversaturating when
cold with hydrochloric acid, collecting the crystalline deposit,
pressing, dissolving in the least possible quantity of hot water,
percolating, crystallising, collecting and drying. White laminm
and needles of mother-of-pearl lustre, mostly of faintly benzoic
odour and of slightly acid taste, which fuse at 120° boil at 239°,
but begin to volatilise already at 145° while emitting vapours
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Betulin=Cs; Hy, 0;. In the epidermis of the bark of
Betula alba. Exhaust the dry bark first with boiling water and,
after it has been dried again, with boiling aleohol and filter while
hot; when cold the B. separates and has to be recrystallised in
ether. Voluminous white flocks or warty masses, without smell
or taste; fuses at 200° with an odour of heated birch-bark; may be
sublimated in a current of air; insoluble inwater; dissolves in
120 parts cold and in 80 parts hot aleohol, also in ether, oils and
alkalies and precipitable from the latter by acids; soluble in con-
centrated sulphuric acid and precipitable by water,

Retuloretic Acid=0C: Hg; Ogp. Covers as a white resin the
young shoots and the upper surface of the young leaves of
Betula alba, and is obtained by removing it mechanically. It has
to be purified by dissolving in hot aleohol ; evaporating ; dissolving
in ether, which leaves behind a black substance; evaporating; dis-
solving the vesidue by solution of carbonate of soda, and preci-
pitating by an acid. White flakes or white friable mass softening
in the mouth, fusing at 94° in aleoholic solution of very bitter
taste and acid reaction; dissolves also in ether and alkalies, and
with beautiful red colour in concentrated sulphuric acid.

Bicahyba Fat, from Myristica Bicahyba, similar to Nutmeg
balsam.

Birch-Stearopten=DBerurIx,

Boheiec Acid=Cyy Hg Oy + 2HO. Found as yet only in
small quantities in the black tea (from Thea Chinensis), besides
much iron-bluing tannic acid. The aqueous extract of tea is pre-
cipitated by acetate of lead; filtered; the filtrate (containing
acetate of lead) saturated by ammonia, the yellow precipitate
collected, washed, mixed with absolute aleohol, pervaded with
sulphuret of hydrogen ; filtered, and the filtrate evaporated in a
vacuum. Pale yellow, very hygroscopic substance, similar to
gallo-tannie acid; fuses at 100°; dissolves in every amount in water
and alcohol; the solution imparts a brown colour to chloride of
iron without precipitating it.

Boletic Acid=Fumaric Acip,

Borneen=Cs Hs Constitutes (contaminated with a little
resin) the camphoric oil of Dryobalanops Camphora, and forms the
non-oxygenised constituent of the oil of valeriana. The portion
of the latter oil which, in rectifying, distils first, has to be distilled
again with recently-melted caustic potash, whereby valerol remains
as valerate of potash and borneol and Borneen distil over, from
which all borneol may be separated by repeated fractional distil-
lations, retaining only the first distilling portions. The Borneen
i3 a colourless oil of turpentine-like odour, lighter than water ;
boils at 160°,
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heat under loss of water and decomposed in higher temperatures,
It is of an intensely bitter taste, dissolves i 800 parts water,
most readily in alecohol, not in ether, easily in chloroform, in 70
parts of glycerin, very little in volatile, still less in fixed oils,
without colour in concentrated *sulphuric acid; with rose-red
colour in chlorine-water, and changing to a dirty-yellow by ammonia
without turbidity. Nitric acid yields a vividly red solution, which
becomes yellow on warming, and is coloured purple-violet and
precipitated by subehloride of tin.

Bryonin=Cy Hgpy Ozs. The bitter substance of the root of
Bryonia alba. Treat the alcoholic extract of the root with cold
water, precipitate the solution by acetate of lead, filter, remove
from the filtrate the lead by sulphuret of hydrogen, neutralise
with carbonate of soda, precipitate with tannic acid, dissolve the
precipitate in alcohol, and mix intimately with hydrate of lime,
digest, filter, decolourise with animal charcoal and evaporate.
Colourless, very bitter substance, friable to a white powder, dis-
solves readily in water and alcohol, not in ether; yields with
diluted acids sugar and other produets.

Buphthalmum Stearopten, Obtained by distilling the
flowers of Buphthalmum salicifolium (of a pleasant roselike odour)
with water and cooling the distillate to 0° at which temperature
the stearopten separates. Yellow, silky, pointed crystals, melting
by the warmth of the hand to a yellowish oil of a faint but
pleasant odour, of faintly acid reaction, readily soluble in aleohol,

Butyrie Acid=Cs H; O3 + HO. As yet onlyfound in the pulp
of the fruits of a few trees—Ceratonia Siliqua, Sapindus Saponaria,
Gingko biloba, Tamarindus Indica-—but undonbtedly widely diffused
throughout the vegetable kingdom. It is obtained by distilling the
respective substances with water containing a little sulphuric or
phosphorie acid. The distillate, in whieh the presence of butyric
acid may by the odowr of rancid butter be easily detected,
has to be mixed with carbonate of baryta; concentrate; filter
when of neutral reaction, and bring to dryness. The remnant
(butyrate of baryta), when dried at 100°, is anhydrous, and contains
50777 acid. In order to isolate the acid, the salt is dissolved in
three parts of cold water, mixed with one-third of its weight of
concentrated sulphuric acid, well stirred, filtered off from the
sulphate of baryta and rectified. In order to remove traces of
water, the acid has to stand for some days over chlovide of
caleinm, and is then deeanted and rectified,

Colourless liquid of a penetrating smell of rancid butter and
acetic acid and of strong and pungent sour, afterwards sweetish
taste, has a density of 0'96 to 0-98, boils at 164°, is inflammable
mixes in every proportion with water, alcohol and ether. It.:s
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compounds are all soluble in water, and have, when moist, the
odour of fresh butter. Butyric acid is not unfrequently con-
taminated by acetic acid, and may be recognised by the formation
of acetic ether, when heated with sulphuric acid and aleohol, but
the exact separation of the two acids from each other is very
difficult and has as yet not been carried out to satisfaction,

Buxin—Besirixy.

Cacao Fat. Obtained by pressing the prepared heans of
Theobroma Cacao. White or yellowish-white, as hard as mutton
tallow, of 0-90 specific gravity, of a faint cacao-like odour and
mild taste, fuses at 30° contains olein, stearin and a little

Caffeic Acid or Coffea Tannie¢ Acid=Cy Hg O;. In the
seeds and leaves of Coffea Arabica, in the root of Chioccoca
racemosa, in the leaves of Tlex Paraguayensis. Exhaust the
pulverised coffee-seeds with ether, boil the remaining powder
with alcohol of 407, mix the alcoholic filtrate with twice its
volume of water, remove the precipitated fatty flocks, boil, add
solution of acetate of lead and boil for a few moments, in order
to make the precipitate less voluminous and more easy to collect.
‘Wash the precipitate with diluted alechol, decompose under water
with sulphuret of hydrogen and evaporate the filtrate on the
water bath. Brittle substance, friable to a yellowish powder, of
faintly acid and somewhat astringent taste, dissolves readily in
water and in alcohol of any strength, little in ether, imparts a
areen colour to chloride of iron. Its compounds with lime and
baryta are yellow and twrn green at the atmosphere (by the
formation of a new acid called Viridic acid=Cyy Hg O 7).

Caffein=Cy;s Hip Ny Oy + 2 HO. In the fruit and leaves of
Coffea Arabica, in the leaves of Thea Chinensis, of Ilex
Paraguayensis, in the fruit of Paullinia sorbilis, of Lunanea
Bichi. Its preparvation from the coffee-seeds is done in the
following way. Mix five parts seeds, ground as finely as pos-
sible, with one part hydrate of lime, digest with 25 parts aleohol
of 80%, filter and mix with aleohol, distil off the aleohol and
leave the remnant to become cold, remove the oll, evaporate
and purify the crystals by recrystallising. It forms long, flexible,
white, silky needles without odonr and of faintly bitter taste,
loses the water of crystallisation at 100° fuses at 177°, sublimates
at 384° undecomposed (according to more recent observations:
fusing at 224° to 228° and sublimating already at 177°); dissolves
in about 60 parts water of 20° in 95 parts boiling water, in 21
parts alcohol of 0.825, in 545 parts ether, in 9 parts chloroform ;
the solutions have a neutral reaction, It is also dissolved by volatile
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oils but not by fixed oils. Tannic acid precipitates the aqueous
solution. When evaporated with hydrochloric acid and chlorate
of potash (or with chlorine-water), it leaves a remnant which
reddens the skin like alloxan and imparts to it a peculiar smell ;
the solution of the said residue, when mixed with alkalies and
salts of sub-oxyd of iron, acquires an indigo-blue colour, and
ammonia imparts to the residue a purplered (murexid) colour
which does not turn violet by alkalies (distinetion from urie acid).

[J. Williams gives the following method for preparing Caffein,
Mix finely-pulverised guarana with one-third hydrate of lime
and moisten with water. After an hour or two exsiccate at a
gentle heat, and exhaust with boiling benzol; filter and evaporate,
but not to dryness. Treat with boiling water and digest on the
water-bath to the expulsion of all traces of benzol. Filter
through wet paper, and evaporate to a small bulk, from which the
C. will separate after twenty-four hours pure and colourless.—
According to H. M. Smith, Caffein is contained to the amount
‘of 0-1337/ in the leaves of Ilex Cassine L.—Thomson avers that
in roasting coffee a great amount of Caffein is lost, which may be
regained by adapting to the burner a tube of about three feet length
wherein the vapours of C. are allowed to condense, One pound
of coffee yields on an average 75 grains of Caflein. C. is insoluble
in a concentrated solution of potassic carbonate. By treating an
infusion with subacetate of lead, concentrating and adding car-
bonate of potash, the C. is precipitated and may be obtained pure
by dissolving in aleohol and evaporating. By passing the gas,
evolved from chlorate of potash and hydrochloric acid, into an
aqueous solution of Caffein and evaporating to dryness on the
water-bath, a blood-red residue is obtained. One part Caffein in
1000 parts of water may thus be detected. ]

Cailcedrin. Bitter substance of the Cailcedra-bark (from
Khaya Senegalensis). Extract with hot water, evaporate to a
honey consistence, treat with alcohol of 33° Baumé, add to the
solution sub-acetate of lead which precipitates a red dyein
matter, filter, remove from the filtrate the alcohol by distillation,
dissolve again in a little alcohol, remove the lead by sulphuret of
hydrogen, evaporate, shake the aqueous liquid with chloroform
and bring the latter solution to drymess. A yellowish, gum-
resinous, brittle, very bitter substance, mollifies easily in hot
water, dissolves readily in aleohol, also in ether, chloroform, little
in water, of neutral reaction, yields a voluminous white precipi-
tate with ether. Consists of 649 C, 76 H and 275 O,

Calendulin. A substance, similar to vegetable mucilage,
in the flowers and leaves of Calendula officinalis. Tt is obtained

by treating the alcoholic extract, after it has been freed from a
green, waxlike substance, with water; a voluminous, slimy
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mass remains, which does not dissolve in cold and only sparingly
in boiling water; it is transparent, yellow and brittle when dry,
and swells up in water. It dissolves readily in alcohol, acetic
acid and caustic alkalies, not in ether, oils and other diluted acids ;
is not precipitable by tannic acid.

Californin, Neutral, bitter substance of the so-called Quina
California (from Cascarilla hexandra). Extract the bark with
alcohol, evaporate the extract, dissolve in water, precipitate the
solution by acetate of lead, filter, remove from the liquid the excess
of lead by sulphuret of hydrogen, evaporate, treat with strong
alcohol, agitate with chavcoal, filter and add ether, which precipi-
tates the Californin. When dry, it is gold-yellow, amorphous,
dissolves abundantly in water and aleohol, not in ether; of
salicin-like taste, does not become coloured with sulphuric aecid;
not precipitable by tannic acid, chloride of platinum, chloride of
mercury, chloride of iron and acetate of lead.

Calluna Tﬂﬂﬂiﬂ iﬂi{l:GH H7 O . In Calluna ‘Fﬂ]gﬂl‘iﬂ.
The alcoholic extract of the herb is distilled, the residue mixed
with water, filtered, and precipitated by acetate of lead. The
sediment has to be treated with diluted acetic acid, the filtered
solution is precipitated boiling hot with sub-acetate of lead, and
the deposit decomposed under water by sulphuret of hydrogen ;
the liquid is filtered and evaporated in a current of carbonic acid

Amber-yellow mass, dissolves in water and alcohol, greens
the salts of oxyd of iron.

Camphor==Cs Hj;g Os. Contained in all parts of Cinna-
momum Camphora; obtained by distilling with water and
sublimating the raw product. A tough, white, transparent or
translucid substance of crystalline-granular structure of the
octahedrous form, of a peculiar, penetrating smell and bitter,
aromatic taste, of 0-988 to 0-998 specifie gravity at ordinary
temperature, at 0°=1000, fuses at 175°, boils at 204° and
sublimates undecomposed, dissolves in about 1000 parts water,
most readily in aleohol, ether, wood-spirit, aceton and oils.

Camphor 0il (volatile) from Cinnamomum Camphora. Of
sherry-colour, has a density=0-045, deposits much camphor in the
cold and when left to evaporate by itself. DBy repeated rectifi-
cations a distillate free from camphor is obtained=Cy H;s O,
which is as clear as water, of great light-refracting power and
very mobile, of the odour of camphor and oil of cajeput and of
091 specific gravity, and leaving a resin but no camphor, when
allowed to evaporate spontaneously.

Camphor 0il from Borneo, obtained from Dryobalanops.

See BoRNEEN.
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[Canauba Wax, the coating of the leaves of Copernicia cerifera.
It is yellow, harder than bees’ wax, of 099907 specific gravity
and 84° fusing point. Contains, according to N. Stony-Waskelyne,
amongst other ingredients, Melissin. |

Cane-Sugar (common sugar)=Cis Hy Oy, Diffused through-
out the vegetable kingdom, but especially in the stalks of Graminese,
in succulent roots (beet-roots for instance), in the sap of the stem
of several trees (maple, birch, lime, palm, walnut), in fruits
(always accompanied by other sorts of sugar), in seeds and flowers.
On a small scale it is obtained best by boiling the respective
vegetable substance, reduced to a proper state, with alcohol of
907, filtering and keeping cold for rather a long time, to form in
crystals. Tt crystallises in large, pellucid klinorhombohedra, is the
hardest kind of sugar, of a pure sweet taste, has a density of 1-589
to 1-630, fuses at 160° without loss of weight to a clear, pale-
yellow liquid, twrns brown above 180° under loss of weight,
acquires a bitter taste, swells up, becomes darker and is finally
reduced to coal; dissolves in one-third part cold, in any quantity
of hot water, little in strong alcohol, not in ether. The aqueous
solution is tolerably permanent in the ecold, but is converted into
grape-sugar and fruit-sugar by continued boiling, or more readily
by heating with diluted (not oxydising) acids, but gives rise to
colonred humus-like products when treated so for a longer time;
it becomes black by concentrated sulphuric acid and yields with
nitric acid in the heat much oxalic, but no mucie acid. When
boiled with alkalies and alkaline earths, the cane-sugar does not
become perceptibly brown; its aqueous solution, mixed with car-
bonate of soda and boiled with subnitrate of bismuth, does not
colour the latter. Cane-sugar does not reduce the alkaline tartarate
of copper when boiled with it; ferments with yeast only after being
converted into grape-sugar; is not precipitated by acetate of lead
unless ammonia be added.

Quantitative estimation of Cane Sugar.—Since its isolation in
the pure state is always connected with loss, methods have to be
applied which permit an estimation even in presence of other
matters; these are commonly, fermentation or treatment with an
alkaline solution of tartarate of copper.

1. By fermentation with yeast.—The quantity of sugar may be
estimated either by the weight of the carbonic acid or of the
alcohol formed by -this method. One hundred parts cane-sugar
were formerly supposed to yield after combining with 5:26 parts
water: 5144 parts carbonic acid and 53-82 parts alcohol; but
according to Pasteur’s direct estimations only 4912 parts carbonic
acid and 5101 parts alechol are formed, while the rest of the
sugar is used up in the formation of glycerin and of succinic
acid. This way of estimation can, of course, only be applied in

I
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parts cold and a little more copiously in hot water, most readily in
alcohol and in ether. Its salts are fatty to the touch, and dissolve,
with the exception of those of the alkalies, sparingly in water, the

salt of baryta in 200 parts cold water and contains, when dried at
1007, 68.03°/, acid.

Caproic Acid=C;2 Hy O3 + HO. Discovered, besides
other aromatic acids, in the oil of the fruit of Cocos nucifera, in
the root of Arnica montana aud in the flowers of Orchis hircina.
It is obtained from the above oil by saponifying with soda-ley,
distilling with sulphuric acid, neutralising the distillate, containing
caproic, caprylic and capric aecids, with baryta, and evaporating.
The caprate of baryta crystallises first, afterwards the caprylate
and last the Caproate. which are purified by recrystallising. In
order to separate the Caproic acid from the salt of baryta, 100
parts of the latter have to be treated with a mixture of 29:63
parts concentrated sulphuric acid and 29-63 parts water. Decant
the Caproic acid floating on the surface after 24 hours, treat the
residue once more with a like mixture of acids, desiccate the
whole of the decanted acids by chloride of ecalecium and rectify.—
Limpid, thin oil of sweat-like odour and of pungently aecid
and afterwards more sweetish taste of nitrous ether than
butyrie acid ; of 0°930 spee, grav.; not solidifying at — 9°, boils at
about 2007 dissolves in 96 parts water, in every proportion in
alcohol and ether. Tts salts are all soluble in water, least so

those of the heavy metals. The Caproate of baryta dried at 100°
is anhydrous and contains 58-28°/_ acid.

Caprylie Acid=Cy; Hyjs O3 +HO. Occurrence—See CAPROIC
Acip.  Decompose the Caprylate of baryta by diluted sul-
phuric acid; the Caprylic acid rises to the surfuce like an oil,
is poured off, washed with water and distilled.—Colourless
liquid of sweat-like odour, and very acid and acrid taste, of 0-911
density, solidifies below 12° fuses at 14° to 15° crystallises
on slowly cooling in erystalline leaflets, boils at 236°, dissolves in
400 parts water at 100° and on cooling separates again almost com-
pletely, mixes with alcohol and ether in every proportion. The
salts, except those of the alkalies, dissolve slowly. The baryta

compound, when dried at 100° is anhydrous, and contains
63-80°/, acid.

Capsicin. A substance obtained from the Chillies or
Cayenne pepper (the fruit of Capsicum annuum, C. baceatum, C.
fastigiatum, C. frutescens, C. longum) and representing the acridity
of the latter, but as yet not prepared in the pure state. Obtained
by extracting with alcohol, treating the alcoholic extract with
cther, and evaporating the ethereous solution.—Yellow or red-

brown, soft, of at first balsamic, afterwards extremely burning
D 2
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also in strong potash-ley, which solution becomes red at the
air, and precipitates the salts of the earthy and the heavy
metals with red or violet colour.

Carminic Acid=Css Hy; Oy Oceurs, according to Belhomme,
in the flowers of Monarda didyma.

Carotin=Cs; Heg Oz. In the root of the eultivated Daucus
Carota. Press the bruised roots and precipitate the liquid with
diluted sulphuric acid under addition of a little tannic acid. The
precipitate, consisting of Carotin, Hydrocarotin and chiefly of
albumin, is pressed, boiled six or seven times, when half dry,
with five to six times its quantity of alecohol of 80°/,
which dissolves hydrocarotin and mannit, and is then exhausted
by boiling six to eight times with sulphide of carbon. Distil
off the bulk of the sulphide of carbon and mix the residue with
an equal volume of absolute alcohol, leave to stand quiet and to
crystallise, The crystals of Carotin are washed at first with
aleohol of 80°/,, afterwards with absolute alcohol until the
latter assumes only a slight yellow tinge.—Dark-red, microscopie,
quadrangular, tabular erystals of velvet lustre and free of water,
the latter combining with it below 0° to a colourless, very unstable
hydrate, which disunites at a few degrees above 0°; smells, espe-
cially when warmed, strongly like Iris-root, becomes of a vivid
red at 100°% similar to metallic copper, fuses at 168° to a thick
dark-red fluid, of amorphous structure when cold; is destroyed in
higher temperatures, becomes readily discoloured by light and
loses completely its faculty of crystallising; does not dissolve in
water or in alkalies, scarcely in aleohol, while the amorphous C.
«dissolves in it; slowly soluble in ether and chloroform, readily in
sulphide of carbon, benzol and oils, in concentrated sulphuric
acid with beautiful purplish-blue colour and precipitable from it
by water in dark-green flocks as amorphous Carotin.

_cﬂrﬂlH.IDi]l or Carthamie Acid=Csz Hyg Oy The red
pigment of the flowers of Carthamus tinctorius, Exhaust the
flowers first with cold water, press out, mix the remaining mass
with water containing 15°/, erystallised carbonate of soda,
allow to stand for a few hours, press, neutralise the red alkaline
liquid almost completely with acetic acid, throw down the C. on
cotton which is left in the liquid for twenty-four hours, wash the
cotton with pure water and withdraw the C. from it by macerat-
ing in water containing 5°/ ecrystallised soda for half an
hour. The solution, when mixed with citrie acid, throws down
the C. in flocks, which must be collected and dissolved in stron
aleohol; on evaporating the latter solution, the C. subsides.—Dark
brown-red. amorphous powder of a green metallic lustre, not

volatile, dissolves very little in water with a faint red colour, in
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Cascarillin, Bitter ingredient of the bark of Croton
Eleuteria and Croton Sloani. Precipitate the aqueous extract
with acetate of lead, remove the lead from the filtered liquid by
means of sulphuret of hydrogen, evaporate, digest with animal
charcoal and concentrate until a pellicle forms on the surface,
wash the subsiding mass with aleohol and recrystallise in boiling
alcohol.—White, fine needles and tabular crystals, neutral, bitter,
fusible, non-nitrogenised, not volatile, very slowly soluble in
water, more readily in alcohol and ether, with purple-red colour
in concentrated sulphuric acid.

Castin, Bitter substance of the seeds of Vitex Agnus castus
(to be looked for in the numerous other species of the genus).
Separates in erystals from the alcoholic tincture, dissolves little in
water; soluble in aleohol and ether, precipitable by alkalies.

Castor 0il. Obtained by pressing the seeds of Ricinus com-
munis. Almost colourless, with a slight green-yellow tinge, of
thick fluidity, of indifferent smell and mild afterwards a little acrid
taste, has a density of 0-960, does not congeal at — 15° but yields in
the cold a little granular matter; dissolves in any quantity of
absolute aleohol and ether, thickens at the air and becomes dry at
last; begins to boil at 265°, yielding various products. It
consists in the main of the glycerid of the ricinoleic acid. As
regards the solid fat there are different opinions; Bouis asserts
that it 1s the glycerid of a peculiar acid called by him Tsocetic
acid, on account of its having the same composition as the cetic
acid of spermaceti,

Catechin or Catechuic Acid = Cyo Hg O5 + 2 HO. In the
Catechu—the aqueous extract of the wood of Acacia Catechu, of
the nuts of Areca Catechu, and of the leaves of Nauclea Gambir;
also in the kino—the hardened juice of the stem of Pterocarpus
Marsupium. To prepare it, exhaust finely pulverised catechu with
cold water first and hoil it afterwards with eight times its quantity
of water in a tubulated retort, while adding subacetate of lead,
until the solution is of a wine-yellow colour; filter the hoiling
liguid and allow to cool under exclusion of the air, The white
granular mass which will have formed after 24 hours has to
be washed with cold water until every trace of lead is removed; it
is then pressed and dried in the vacuum.—A white, granular sub-
stance, consisting of fine needles, and after trituration representing
a white loose powder, but of a partly yellow-brown colour when
the air in drying was not completely excluded; without smell and
of a sweetish taste; dissolves in 16,000 parts of cold and in four
parts boiling water, readily in alcohol, in 120 parts cold and in
seven parts boiling ether; all these solutions have an acid reaction.
It imparts a dark-green colour to salts of oxyd of iron, yet pro-
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at 40° to dryness. The remaining Cerealin is similar to albumin,
amorphous, nitrogenised, soluble in water, insoluble in alcohol,
ether and oils. The aqueous solution curdles at 75°% and at the
same time the C. loses its activity.

Ceropinic Aeid = Css Hgq O5. In the bark of Pinus sylvestris.
Obtained in the same manner as indicated under Pinocorretin,
and purified by recrystallising in alcohol with aid of animal
charcoal. White powder, consisting of microscopic erystals, fuses
at 100° and congeals like wax.

Cerosin = Cys Hgo 02,  Wax-like substance which forms on
theé surface of the stalks of the sugar-cane (Saccharum officinarum)
and is easily collected by scraping. To purify it, digest first with
cold aleohol, dissolve afterwards in hoiling alcohol and allow to
crystallise. It forms pale-yellow light lamine of mother-of-
pearl lustre, without odour and of 0-961 sp. gr., is hard, easily
friable, fuses at 82°; insoluble in water and cold alcohol, readily
soluble in boiling alcohol and congealing, when cold, to an
opodeldoc-like mass; insoluble in cold, slowly soluble in hot ether,
combines slowly with alkalies.

Ceroxylin or Ceroxylon Resin = Cy Hys O3, Tt is contained in
the Palm-wax, obtained by scraping the stem of Ceroxylon Andi-
cola and boiling the substance with water. It is obtained pure by
boiling the Palm-wax with alcohol, filtering while hot and allowing
the liquid to cool. The wax is then removed and the mother-ley
evaporated to form ecrystals. The crystallised resin appears in
white, fine needles, melts above 100°% dissolves little in cold,
readily in hot aleohol, also in ether and volatile oils.

Cetrarie Acid=C;z Hyz Oy In the Iceland-moss (Cetraria
Islandica). Boil with alcohol under addition of carbonate of
potash, strain, precipitate the decoetion with diluted hydrochlorie
acid and water, and remove from the deposit foreign matters as
lichenostearic acid, thallochlor, d&e., by successively treating with
boiling alcohol of 42°/ and ether, mixed with oil of rosemary or
camphor. From the remaining grey-white mixture of Cetraric acid
and an indifferent white compound, the former is dissolved by a
cold agueous solution of bicarbonate of potash, and has to be
precipitated with hydrochloric acid and recrystallised in the least
possible guantity of boiling alcohol.—Snow-white, loose tissue of
shining, hair-shaped needles, very bitter, not volatile, loses at 100°
nothing of its weight, turns brown at 125° and decomposes; does
not dissolve in water, but imparts to it a faint, bitter taste when
boiled ; is slowly soluble in cold, readily in boiling alcohol, little in
ether, not in oils; most readily in the hydrates and carbonates of
alkalies; the bright-yellow solutions have a very bitter taste, and
are precipitable by acids,
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of mercury; most of its salts dissolve in water and ave easily

Chelidonin=Css Hy; N3 Og + 2 HO. In Chelidonium majus,
principally in the root. After the extract of the root, prepared
with water and sulphuric acid and obtained for the production of
chelerythrin, has been precipitated by ammonia and the
chelerythrin withdrawn from the precipitate by ether—the
residue has to be dissolved in the least possible quantity of water,
containing some sulphuric acid and the solution mixed with double
its volume of concentrated hydrochloric acid, which throws
down chloride of Ch. This is decomposed by water contaiming
ammonia; is purified by repeatedly dissolving in a little acidulated
water, precipitating with hydrochloric acid and decomposing with
ammonia, and is recrystallised in boiling alcohol.—Colourless,
glassy, tabular crystals, of bitter taste similar to sulphate of
quinin (according to others: acrid not bitter); loses the water at
100° fuses at 130° and is decomposed in higher temperatures ;
volatilises with the vapours of water, is insoluble in water,
slowly soluble in aleohol and ether. Its salts ave colourless,
crystallisable and of acid reaction, dissolve in water, have a
strong and pure, bitter taste, and are precipitable by alkalies and
by tannie acid.

Chelidoxanthin, In the root, herb and flowers of Cheli-
donium majus. Withdraw the chelidonin and chelerythrin from
the root by water acidulated with sulphuric acid, exhaust the
residunm with hot water, mix the liquid with acetate of lead and
give access to sulphuret of hydrogen. The sulphide of lead,
washed with cold water, yields to boiling water Ch., which is
obtained on evaporating as a yellow, granular mass. This has to
be digested successively with water, containing ammonia, and
with ether to remove foreign matters; exhaust the remnant
with absolute aleohol, filter, evaporate and rinse the remaining
Ch. with cold diluted sulphurie acid, ammoniacal water and ether.
Dissolve it in hot water and allow slowly to crystallise.—Yellow,
friable mass or yellow, short needles ; tastes very bitter; dissolves
very slowly in cold, better in hot water, imparting to it a strong
yellow colour, slowly in aleohol, not in ether, in concentrated
sulphurie acid with yellow-brown colour ; in the aleoholic solution
it is precipitable by tannic acid.

Chenopodin=C;» H;3s NOg. Peculiar, nitrogenised body,
closely related to the alkaloids, from Chenopodium album and
other species of that gemus. To obtain it, bruise the fresh
plant gathered before flowering, press, heat the juice to 80°,
strain off from the coagulated albumin, evaporate to honey
consistence, mix with aleohol of 90%, boil for a few moments,
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pour off the liquid, boil the residue with several changes of
alcohol, leave the alcoholic liquids to stand in the cold, strain off
from the crystals of saltpetre, distil the alcohol and allow the
residue, concentrated to a syrup-like consistence, to stand cold for
a few days. The Ch., which will then have separated in granular
crystals, must be collected, agitated with ether and reerystallised
in boiling alecohol.—White, lustreless, permanent powder, under
the microscope, of the appearance of concentrically united needles,
without taste or smell; it loses nothing of its weight at 100°
begins to sublimate at 200° in snow-white crystalline flocks,
sublimates completely at 225° becomes liquid, begins to boil and
evolves a very penetrating nauseous odour. It dissolves in 11
parts cold and in 3 to 4 parts boiling water, in 202 parts cold and
in 77 parts boiling aleohol of 907/, is of neutral reaction;
dissolves readily in diluted acids ; the chloride erystallises in eubes
and is precipitated with a light-yellow colour by chloride of
platinum.

Cherry Gum, Exudation of the stems and branches of Prunus
Amygdalus, P. Persica, P. Cerasus, P. domestica and P. Arme-
niaca. It i1s a mixture of about equal parts of arabin and cerasin
(compound of the metagummic acid = Cyz Hyy Oy with lime); and
leaves the cerasin when treated with cold water as a colourless,
pellucid easily friable mass, which swells up in cold water without
dissolving, and is insoluble in alcohol.

. Chica Red =Cy3 Hg Og.  In the Chica or Carajuru, a pigment
obtained from the leaves of Bignonia Chica in South America.
Digest the chica with alcohol acidulated with sulphurie acid,
neutralise the extract with carbonate of ammonia, wash the pre-
cipitate with beiling water and dry at 100° It turns brown at
the light, is not soluble in water, readily so in alcohol with ruby-
red colour, little in ether with yellow, in alkalies with dirty-red
colour and precipitable by acids.

Chimaphilin. Yellow, crystalline compound in Pyrola (Chima-
phila) umbellata. Agitate with chloroform the tineture of the
herb prepared with diluted alcohol, let subside, throw away the
upper stratum and allow the liquid beneath to evaporate; the
substance, which will separate, has to be recrystallised in alcohol.
In the purest state it is to be obtained by distilling the herb with
water. The stalks yield more of it than the leaves.—Beautiful,
gold-yellow, long needles, without smell or taste, fusible, sublimate
unaltered; almost entirely insoluble in water, soluble in aleohol,
ether, chloroform, in fixed and in volatile oils; is carbonised by
concentrated sulphuric acid, not altered by concentrated nitric or
hydrochloric acids. The alcoholic solution is not affected by tannic
acid or chloride of mercury.

Chinamin = QuiNamin,
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|Chiratin = Cs2 Hys Og.  Bitter substance, found by Hoehn
in all parts of Ophelia Chirata. Contained in the extract, pre-
pared with aleohol of 60°/,. Tt forms a light-yellow, very hygro-
scopic powder of a strong and lasting bitter taste, dissolves
sparingly in cold, better in hot water, easily in alcohol and in
ether, has a neutral reaction, does not act on alkaline copper solu-
tion, forms a copious, white, flaky precipitate with tannic acid.
With acids the Ch. separates into Ophelic acid and Chiratogenin =
Cos Hos O]

Chlorogenic Acid (Payen)=Carreic Acip,

Chlorogenin. A substance contained in the root of Rubia
tinctorum, and distinguished by the green colour it assumes when
hoiled with acids, but as yet not obtained in the pure state.
According to Kraus it appears to be identic with Rochleder’s
Rubichloric acid and with Runge’s Rubiaceic acid. Remains, be-
sides sugar and mineral substances, in the liquid obtained for the
preparation of Rubian, after the precipitate produced by acids
has been filtered off. Precipitate the aqueous decoction of madder
with oxalic acid, filter and neutralise the liquid with chalk,
filter again and evaporate the liquid on the water-bath until a
dark-brown thick syrup is obtained. The latter dissolves in water
and leaves behind brown products of decomposition originated in
the course of the evaporation (while the solution has an acid re-
action on account of phosphoric acid, and assumes a green colour
when boiled with acids). Precipitate the solution with subacetate
of lead, remove the excess of lead in the filtered liquid by sul-
phuret of hydrogen, filter again and evaporate over sulphuric
acid; a brownish-yellow, honey-like substance is obtained, which
does not dry up again. This is Chlorogenin, mixed with a little
sugar, which exists readily formed in the madder, and with the
acetates of potash, lime and magnesia. It has a nauseous,
sweetish and bitter taste, throws down a brown powder when
evaporated in the aqueous solution, dissolves in aleohol, not in
ether; emits an offensive smell when boiled with diluted hydro-
chloriec or sulphurie acid, becomes dark-green and throws down a
dark-green powder,

Chlorophyll is according to Fremy a mixture of a yellow and
a blue pigment. By shaking an alcoholic tincture of chlorophyll
with a mixture of two parts of ether and one part of moderately
diluted hydrochloric acid, the ether dissolves the yellow matter,
while the acid beneath assumes a beautiful blue colour. By
mixing the two liguids by means of alcohol the green colour is
restored. The yellow pigment, isolated in the above manner, is
called by Fremy Phylloxanthin, the blue Phyllocyanin,  Closer
investigations of these two compounds are wanting.
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boiling alcohol of 95°/. The C. deposited on cooling is
purified by recrystallisations.—The C. appears as a white powder,
under the microscope as needle-shaped, sericeous erystals; of
poignantly acrid taste and without odour. It is insoluble in cold,
very sparingly in hot water, readily soluble in alcohol, insoluble in
ether; of neutral reaction. Alkalies dissolve ‘it with yellow,
afterwards ved colour. Subacetate of lead forms with it on
lieating a yellow precipitate. It may be fused and sublimed by
careful heating without any residue, while emitting the odour
of cumarin. ]

Codein=Cs Hyy NOz+2HO. In the opium. Exhaust,
according to Robertson-Gregory’s method for obtaining the most
important ingredients, the opium with water of 38°, evaporate the
liquid under addition of pulverised chalk to a syrup, add chloride
of caleium in excess, and boil for a few minutes. Dilute the fluid
cold with a moderate quantity of water, whereby resinous flocks,
meconate of lime and dyeing substances are thrown down, filter,
evaporate under addition of a piece of chalk to the point of
crystallisation, and separate the liquid from the sediment. The
«crystals, a mixture or doublesalt of the chloride of morphin
and Codein, obtained on cooling and concentrating, are freed from
the black mother-ley by pressing and purified by recrystallising.
Dissolve these in water and add ammonia, which precipitates the
morphin. In concentrating the filtered liquid chloride of Codein
crystallises first predominantly, and has to be freed from the bulk
-of chloride of ammonium by recrystallisation; it is then dissolved in
hot water and decomposed by concentrated ley of potash, whereby
a part of the Codein separates in the form of an oil, afterwards con-
gealing, and another part crystallises on cooling. Wash with
waler, dissolve in ether, and evaporate under addition of water.—
Forms small, white, silky scales, of little taste (its salts are bitter),
fuses at 100° under loss of water, and decomposes afterwards; dis-
solves in 80 parts cold and in 17 parts boiling water, more readily in
-aleohol and in ether, in liquor of ammonia about as much as in water,
in concentrated sulphuric acid without colour and turning brown
by heat, in concentrated nitric acid under explosion with red
«colour, is not affected by chloride of iron and iodic acid. Combines
with acids to mostly crystallisable salts which are almost insoluble
in ether and not precipitated by ammonia or carbonate of soda,
but are go incompletely by caustic potash.

Colchicin=Cy; Hyg NOy. In all parts of Colehicum autum-
nale. Exhaust the seeds with aleohol of 907, evaporate to a
syrup, and mix hot with twenty times its quantity of water.
Allow to rest, remove the fat-oil from the surface and precipitate
the filtered liquid with subacetate of lead, remove from the filtered

Jiquid the lead with phosphate of soda, and precipitate the Colchi-
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acid gas, oversaturate the fitered liquid with hydrochloric acid,
wash the white flocks, which will separate, with water and dry.—
Amorphous, pale straw-yellow powder, of strongly acid reaction,
tastes less bitter than colombin, is almost insoluble in water, dis-
solves with yellow colour in alcohol, very little in ether, better in
acetid acid, with brown-yellow colour in potash-ley.

Colombin=Csz Hes 034 The indifferent bitter ingredient of
the Colomboroot (from Jateorrhiza palmata). Exhaust with
alcohol of 75°/,, distil off thé alcohol from the tincture, evaporate
to dryness on the water-bath, dissolve in water, shake with ether,
evaporate the ethereous solution and purify the erystallised C. by
pressing and reerystallising in ether.—Forms white or transparent
prisms and needles, without smell, very bitter, neutral; fuses like
wax, decomposes in higher temperatures; dissolves little in cold
water, alecohol and ether, in 30 to 40 parts boiling aleohol, in
acetic acid, a little in volatile oils, in alkalies and re-precipitable
by acids, in concentrated sulphuric acid with orange, afterwards
dark-red colour; not precipitable by metallic salts,

Colophony., See Apieric AcIp,

Conessin=Cs; Hss NO. In the seeds and bark of Wrightia
antidysenterica. Exhaust the bark with water containing a small
admixture of hydrochloric acid, precipitate the extract with am-
monia, treat the deposit with alcohol, evaporate the tincture to a
syrup’s thickness, bring to dryness with acetate of lead and with
a little ammonia and treat with ether. The C. remains after
evaporating.—White, amorphous powder of very bitter, acrid and
rancid taste, is destroyed by heat, dissolves in alcohol, ether and
chloroform; according to other observers it dissolves little in
alcohol, ether and sulphide of carbon.

Conhydrin=C;s H;; NOs;. Alkaloid of Conium maculatum,
existing besides coniin in the flowers and seeds. Exhaust with
water containing a little sulphuric acid, saturate the moderately
concentrated extract with an excess of lime or caustic potash,
distil and saturate the alkaline distillate with sulphuric acid,
evaporate to a syrup's consistence, shake with alkohol and evapo-
rate the aleoholic solution, add potash-ley, shake with ether and
let the ether evaporate from the ethereous solution. The residue
when subjected to distillation yields at first oil-like coniin with a
little ether and water and afterwards a dry crystalline substance,
This when purified by pressing, &e., is pure Conhydrin,—It repre-
sents colourless, iridescent laminge of mother-of-pearl lustre, smells
faintly like coniin, liquifies with a gentle heat and sublimates
already below 100° dissolves moderately in water, readily in
aleohol and in ether, is of strongly alkaline reaction and dislodges
the ammonia from its compounds. It yields with hydrochlorie
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The C. thus obtained, contains resin and mineral substances ; the
former may be removed by means of ether; the latter by dis-
solving repeatedly in water, precipitating with tannic acid and
treating as above.—White powder, intermixed with small crystals
of a peculiar, lasting, sweet-bitter taste; is softened by heat and
afterwards destroyed ; dissolves readily in water and in alcohol, not
in ether, is soluble unaltered in liquor of ammonia, assumes a
beautiful violet colour with concentrated sulphuric acid ; is resolved
by diluted acids into sugar and a resin (Convallamaretin).

Convallarin=Csy Hg Oy In Convallaria majalis. Boil
with water the whole herb, collected with the roots while
blossoming or shortly after the time of inflorescence, employ the
decoction for the preparation of Convallamarin (see this), exhaust
the remnant with alcohol of 0-84, precipitate the tinctures with
subacetate of lead, remove the lead from the filtrate by sulphuret
of hydrogen, distil off the alcohol and let crystallise. The
crystals, mixed with resin and chlorophyll, must be pressed and
washed with ether.—Forms rectangular prisms, has a rancid taste
when dissolved in water or alcohol, fuses at 100° and is after-
wards destroyed, dissolves very little in water, readily in aleohol,
not in ether, divides under the action of diluted acids into sugar
and a resin (Convallaretin).

Convolvalin=Cg: Hjzy Os2.  The main ingredient of the resin
of Ipomaca Purga. Boil the root first with water, afterwards
with alcohol, add water to the tineture until it shows traces of
turbidity, boil with animal charcoal, filter and evaporate. The
yellowish, brittle resin is reduced to powder, exhausted with
ether, dissolved in absolute aleohol and precipitated by ether.—
Colourless substance, at 100° brittle and reducible to a white
powder, without taste or smell, fuses at 150° without loss and de-
composes afterwards, has a slightly acid reaction when dissolved
in alechol, dissolves very little in water, in any quantity of
aleohol, not in ether or in oils, both fixed and wvolatile ones,
readily in acetic acid, in concentrated sulphuric acid with carmine-
red colour, in alkalies and and alkaline earths under formation of
an acid and not reprecipitable by acids, breaks up with diluted
acids into sugar and an oily product.

Copaiva Balsam., Exudation of the stems of various kinds of
Copaifera. Is pale-yellow, of honey consistence, of 0-94 to 0-95
density, has a peculiar, unpleasant balsamic smell and an aromatie,
bitter taste, of acid reaction, dissolves copiously in aleohol of 90%,
mixes with ether and oils in every proportion, dissolves mostly
clear in liquor of ammonia and in potash-ley, hardens with 1-16th
caustic lime or magnesia to a solid paste. Consists of volatile oil
(np to 80°/), of two resins, the one of which is prevailing and
hard (copaivie acid), the other soft, and of metacopaivic acid,
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Copaivie Acid=Cy Hy O3 + HO. In the balsam of Copaiva
as hard resin besides a volatile oil and a soft resin. To prepare
it, mix nine parts balsam with two or more parts liquor of am-
monia of 0-05, and let stand cold in a closed vessel whereby at
10° only after several weeks, at — 12° after twenty-four hours, white,
shining needle-like crystals will be formed. Drain and shake the
crystals with a little ether, which dissolves the balsam and leaves
the crystals little altered, press and recrystallise in absolute
alcohol.—Long, translucid or transparent, colourless crystals of
faint smell and bitter taste, of acid reaction, insoluble in water,
readily soluble in absolute alcohol, less so in aqueous alecohol and
in ether, in permanent and volatile oils, in concentrated sulphuric
acid with red-brown colour ; also in potash-ley but reprecipitated
by an excess of the solvent.

Copal. Resinous exudation of several trees, viz., Valeria
Indica, Hymenwa Courbaril, Trachylobium Gaertnerianum,
Cynometra Spruceana, Youapea phaseolocarpa, Bursera Copal, and
other species of these genera. Shows, according to its origin,
some physical and chemical distinctions, but is in general pale or
brownish-yellow, translucid or transparent, hard and brittle,
without taste or smell, heavier than water, fusible without
noticeable smell, but with a change of properties, yields in higher
temperatures volatile oil and water. It dissolves little in absolute
alcohol, more readily when exposed to the air for a long time,
more readily still after melting or with an admixture of camphor ;
swells up in ether and dissolves completely, also in caustic alkalies,
copiously in chloreform, slowly in benzol and castor oil, partly in
sulphide of carbon and in volatile oils. Five mostly acid resins
have been obtained from Copal through the agency of different.
solvents.

Copalchin, Alkaloid of the Copalchi-bark (from Croton
niveus), of which is only known that it is distinetly crystalline,
tastes similar to quinin, dissolves in ether, is precipitated white
by alkalies from its solution in aecids, and behaves towards
chlorine and ammonia like quinin (turns dark-green).

Coriamyrtin=C;, Hy, Oy Bitter ingredient of the leaves
and fruits of Coriaria myrtifolia. Precipitate the juice of the
fresh or the aqueous extract of the dried plant with subacetate of
lead, remove the excess of lead from the filtered liquid by means of
sulphuret of hydrogen and evaporate to the consistence of syrup.
The residue yields up to ether the C. which is obtained by
evaporation, and purified by reerystallising in alcohol.—Forms
white, four to six sided klinorhombie prisms, very bitter; loses
nothing of its weight at 200° fuses at 220° is decomposed by
higher temperatures; of neutral reaction; dissolves at 22° in
70 parts cold and a little more in boiling water ; in 50 parts cold,
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very copiously in boiling alcohol, also in ether, benzol, chlquc!rm,
scarcely in sulphide of carbon ; is converted by diluted acids inta
sugar and a resin.

Corksubstance=SvUBERIN.

Cornin or Cornic Acid. Crystalline bitter substance of the
root and bark of Cornus florida, and probably also in that of other
species. The aqueous extract is repeatedly shaken with freshly
precipitated oxyd of lead; filtered; evaporated to honey-
consistence ; treated with absolute alcohol, and the tincture
evaporated.—Fine silky needle-like crystals of very bitter taste,
readily soluble in water and alcohol, slowly in ether, of slightly
acid reaction, not precipitable by alkalies, tannie acid, salts of iron
and baryta, or neutral salts of lead; but precipitated by
subacetate of lead and nitrate of silver.

Cortici-pino Tannic Acid=Cy;¢ H; O;. In the bark of aged
stems of Pinus sylvestris. Distribute the lead-salt obtained in the
preparation of Pinicorretin, in water, decompose with sulphuret of
hydrogen, remove the sulphide of lead by filtration, and evaporate
in a current of carbonic acid gas.—Bright red-powder, the aqueous
solution of which turns green with chloride of iron.

Corydalin=Cs Hs NO;. Alkaloid of the tubers of Corydalis
tuberosa and C. fabacea. Exhaust with water acidulated with
hydrochloric aeid, press, throw down the liquid with carbonate of
soda, collect the deposit, wash, dry, and exhaust with water and
an admixture of hydrochloric acid, precipitate the filtered liquid
with carbonate of soda, collect, wash and dry the deposit, shake
with o1l of turpentine, pour off the oil containing the C., shake it
with water acidulated with hydrochloric aecid, precipitate the
aqueouns solution with carbonate of soda, collect, wash, and dry the
deposit.—White voluminous strongly adhering powder, without
smell or taste, very bitter when dissolved, assumes a citron-yellow
colour when exposed to the sunlight, fuses at T0° without loss
of weight, and decomposes in higher temperatures; insoluble in
water, dissolves in nine parts of alcohol of 90% at ordinary
temperature, and in equal parts-when boiling hot, in three parts
of ether, not in solutions of alkalies ; in concentrated nitric acid
‘with yellow colour, and with the same colour in concentrated
sulphuric acid, but changing slowly into violet; is precipitable by
tannic acid, by the hydrates and carbonates of alkalies, the chlorides
nflmercm-y, of gold, and of platinum. Yields amorphous resinous
salts.

Crataegin, Crystalline, bitter substance of the bark of the
branchlets of Crataegus Oxyacantha. Obtained by boiling with
water, treating the decoction with caustie lime, &e. Crystallises
in warty masses similar to grape-sugar, is grey-white, tastes very






61

when boiled with potash-ley into a brown resin, which does not
rubify the skin.

Cubebin=Cs, H;s Og. Must not be confounded with cubeb-
stearopten. The cubebs, freed from the volatile oil by distillation
with water and pressing, are to be dried and exhausted with
boiling aleohol. Evaporate the tinctures to honey-consistence, and
remove foreign matters by treating with potash-ley; wash the
remaining C. with water, and purify by repeatedly recrystallising
in alcohol.—Forms small, white needle-like crystals or silky
lamine, neutral, without taste or smell; fuses at 120° loses at
200° nothing of its weight, and decomposes afterwards; dissolves
scarcely in cold, very little in hot water, at 20° in 76 parts
absolute, and in 140 parts alcohol of 0-850, in ten parts boiling
alcohol, in 26 parts ether, little in chloroform ; but in oils, also in
acetic acid; is not changed by alkalies, becomes blood-red through
concentrated sulphuric acid, and is destroyed by heat; is not
changed by hot hydrochloric acid.

Cumarin=C;s Hz O4. Found as yet in the following vege-
tables: Aeranthus fragrans, Nigritella alpina, Orchis purpurea,
Anthoxanthum odoratum, Hierochloa borealis and other species
of that genus; Asperula odorata, Dipterix odorata, Melilotus offi-
cinalis and congeneric plants; fruit of Myroxylon toluiferum ;
Herniaria glabra, Liatris odoratissima; bark of Prunus Mahaleb,
To prepare it, exhaust with aleohol, distil off the alcohol from the
tinctures, let the remnant crystallise and recrystallise in water or
alcohol.—Forms colourless silky leaflets, of very aromatic odour,
of aromatic and pungent taste; fuses at 67° boils at 270° and
sublimates unaltered ; is of neutral reaction ; dissolves scarcely in
cold, readily in boiling water, most readily in alcohol, ether, vola-
ti.l:adancl fixed oils; yields by fusion with caustic potash salicylic
acid.

Cuminol=Cs; Hys Os. In the volatile oil of the seeds of
Cuminum Cyminum and of Cicuta virosa besides Cymen=Cs H,.
To be looked for in many other Umbelliferss. The erude volatile
oil is submitted to distillation; at 200° the whole of the cymen
has distilled besides much Cuminol, the remaining oil is pure
Cuminol which has to be distilled in a ewrrent of earbonic acid
gas.—Colourless or yellowish oil of strong odour of cumin and of
acrid, burning taste, of 0-972 density, boils at 220°,

Curarin=Cqz Hy; N. Alkaloid of the vegetable arrow-poison
Curare of South America, obtained from Strychnos Guianensis,
To prepare it, boil the curare under addition of a little carbonate
of soda with absolute aleohol, distil off the aleohol from the
filtered tincture and dissolve the remnant in water; the aqueous
solution is thrown down with chloride of mercury, the deposit
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Cymen or Cymol=Cy Hy,. In the volatile oils of Cuminum
Cyminum, Cicuta virosa, Carum Ajowan, also in the oil of Thymus
vulgaris and expected to exist in many other plants of Umbelli-
ferm and Labiatee. That portion of the oil of cumin which dis-
tils below 200° has to be rectified over melting caustic potash,
which retains the whole of the cuminol as cumate of potash.—
Colourless cil of great light-refracting power, smells pleasantly like
lemons; of 0-86 density; boils at 171°,

Cynapin, Alkaloid said to occur in Athusa Cynapium, to
crystallise in prisms, to dissolve in water and alcohol, but not in
ether, to possess an alkaline reaction and to yield a erystallisable
salt with sulphuric acid.

Cyperus 0il=01L or CYPERUS ESCULENTUS.

Cytisin, Alkaloid of the ripe seeds of Cytisus Laburnum.
Throw down the aqueous extract with subacetate of lead, filter,
precipitate with tannie acid, mix the deposit with oxyd of lead,
dry, exhaust with alechol, evaporate the tincture, saturate with
nitrie acid, mix the well-erystallising salt with oxyd of lead, dry
and exhaust with absolute aleohol. The pure C. erystallises in the
latter as a colourless, radiated crystalline, deliquescent mass which
sublimates undecomposed by careful heating ; has a strongly alka-
line reaction and saturates the acids completely.

[Dambonit = Cg Hg O3. Variety of sugar, found by A. Girard
in the Gaboon caoutchoue, which is the exudation of Landolphia
Owariensis and other species of that genus. It is obtained from
the recently-inspissated juice by treating with aqueous alcohol. —
It is white, of a sweet taste, easily soluble in water and aqueous
aleohol, sparingly in absolute alcohol. It crystallises from alcohol
in six-sided prisms, from water in oblique prisms with 11 HO.
It is not fermentable and does not reduce the alkaline copper
solution. D. becomes carbonised by hot sulphuric acid, and is
oxydised to oxalic and formic acids by hot nitric acid. Concen-
trated alkalies are without any influence on D. even at 100° C,, '
though they lessen its solubility in water. Lime-water, ba
water, and acetate of lead produce no precipitates. Todide of
potassium forms with D. beautiful crystals of a double salt. With
fuming hydroiodic and hydrochloric acids, D. separates into
methyl compounds and a substance polymeric with glucose (Dam-

bose=Cg Hg Og ). Dambose is not fermentable and does not
reduce the alkaline copper solution. ]

Dammara Resin. (a) Indian, from Dammara orvientalis, is pale-
yellow, clear and transparent, sometimes with a white powder on
the surface; it breaks easily with a concheous, shining fracture ;
almost without smell and taste, fuses at 73° (according to other
experiments at 150°), dissolves in alcohol and ether only partially,
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and lastly free the syrup-like liquid from any resin by frequently
shaking with ether. The aqueous liquid, separated from the
ether, consolidates soon afterwards to crystals of D. which have
to be washed and recrystallised in hot water.—Colourless,
rectangular prisms or needles of moderately bitter, afterwards
acerb taste, neutral ; lose the water at 100° and become opaque ;
fuse at 200° and decompose in higher temperatures; dissolve
little in cold, readily in hot water, a little more readily in cold
alcohol than in water, most readily in boiling alcohol, not in ether,
in the oxyds and carbonates of alkalies with gold-yellow colour ;
are decomposed when boiled with diluted acids, also by emulsin
and by yeast, into sugar and another crystalline product
{Daph.neti.uz 033 HH Dlg).

Datisein=Cy2 Hye Osy. Bitter glucosid in the herb and root
of Datisca cannabina. Exhaust the root with wood-spirit,
evaporate to syrup-consistence, throw down resinous substances
with hot water, evaporate the decanted liquid and let crystallise,
The impure D. is pressed, dissolved in alcohol, mixed with water,
filtered off from the resin and obtained pure by evaporation.—
Colourless needle-like or laminate silky crystals, soft and trans-
parent like grape-sugar, neutral ; fuses at 150° and is destroyed
afterwards while evolving an odour of burnt sugar, dissolves
little in cold, better in hot water, readily in alcohol, less so in
ether; the solutions have a strongly bitter taste and neutral
reaction ; dissolves in alkalies with yellow colour, and is in these
solutions precipitated and discoloured by acids; decomposes on
heat'mg with diluted acids into sugar and Datisnetin:ﬂ,gn Hyp Og2.
Is precipitable by tannic acid, acetate and subacetate of lead, by
the salts of oxyds of iron, of copper and zinc.

Daturin=ATtrorIx.

Delphinin=Cy Hz; NO; . Alkaloid of the seeds of Delphinium
Staphisagria. Mix the bruised seeds with water so as to form a
thin pulp, warm over the water-bath for several hours, strain,
remove the bullk of the fat by pressing, digest the remaining mass
with strong alcohol, press again, distil off the aleohol from the
tincture, treat the remaining oleo-resinous mass with water to
which some hydrochloric acid is admixed, precipitate the filtered
liquid with ammonia, wash and dry the deposit and exhaust with
ether, which leaves impure staphisagrin as a brownish resin and
dissolves the D. without colour. The D. remains after evapo-
rating as a transparent, resinous, slightly-coloured mass. To
purify it completely, dissolve again in water and hydrochloric
acid, precipitate with ammonia, dissolve the deposit in ether, and
leave to evaporate by itself. The pure precipitated D. is entirely
fvhme 5 when obtained by evaporation from the ethereous solution,
it has an amorphous resinous appearance. It hasa lasting acrid
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precipitated with alcoholic acetate of lead: the filtered liquid is
freed from the surplus of lead by sulphuret of hydrogen, decolour-
ised with animal charcoal and allowed to evaporate spontaneously.
—White, warty mass; has a very bitter taste when dissolved in
cold water; fuses at 175° and decomposes in higher temperatures;
dissolves in 848 parts cold, in 500 parts at 45°% and in 222 parts
boiling water, in 31 parts cold alcohol of 0-85, in 21/s to 24
parts at the boiling heat; in 1960 parts cold, and in 1470 parts
boiling ether; changes into sugar, and a resin when boiled with
diluted acids.

Digitalic Acid, Non-Volatile, Iu Digitalis purpurea. Eva-

rate the aqueous infusion of the leaves to syrup-consistence, add
alcohol of 92°/ as long as a precipitate ensues, filter after a few
days, distil off the alcohol and evaporate to the consistence of
thick honey. Exhaust the latter with several changes of hot
ether until it has nearly lost the bitter taste whereby digitalin or
an allied substance and Digitalic acid are dissolved. Add to the
ethereous tinctures by degrees, caustic baryta until alkaline, collect
the yellow deposit, wash with ether until it has lost the hitter
taste, afterwards with alcohol until the latter passes off colourless
and decompose (the deposit) under water with (best an insuflicient,
quantity of) diluted sulphuric acid. Evaporate the reddish, very
~ acid, filtered liquid as much as possible under exclusion of the air,
" allow to stand cold, decant from brown flocks that will have sub-
sided, precipitate any traces of Digitalate of baryta with alcohol of
95°%, and evaporate the filtered liquid in a vacuum, The crystals,
obtained from the brown mother-ley, are recrystallised in aleohol,
if possible under exclusion of the air.—White needle-like crystals
of not unpleasant acid taste, and of faint peculiar smell; fuses by
heat, and is decomposed afterwards; changes also readily under the
influence of light and air, especially in the presence of alkalies;
dissolves most readily in water and alcohol, less in ether. The
salts of the alkalies, alkaline earths and of zinc oxyd dissolve in
water,

Digitalic Acid, Volatile=Cy; H40 3 +HO (of the same atomic
composition as valerianic acid). In Digitalis purpurea. Distil
the herb with water, saturate the distilled liquid with carbonate
of soda, evaporate to dryness, dissolve in a little water, add oxalic
acid and distil. The acid is floating on the distillate as a colourless
oil of strongly acid reaction, smells like the bruised herb, faintly
resembling valerianic acid, of disagreeable taste, forms with lead
oxyd a crystallisable salt, soluble in water.

Digitalin=Cz; Hys Oss (according to Walta). Oceurrence
like Digitaletin. Exhaust the pulverised herb with water in a
displacement apparatus, digest the liquids with lead oxyd and a
little subacetate of lead until the latter test ceases to cause any
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becomes brown and disappears completely. It acts as a strong
poison. |

Diritoleic Acid, In Digitalis purpurea. Precipitate the
extralgt of the leaves cold mtllf subacetate of lead, boil the washed
deposit with a solution of carbonate of soda for a quarter of an
hour, saturate the brown filtrate with an excess of diluted
sulphuric acid which throws down flakes that have to be collected,
washed, dried and boiled with aleohol of 85°/,, Evaporate the
alcoholic solution, treat the remnant of crystalline structure re-
peatedly with ether, and let the liquids evaporate. A green oil
remains, which soon solidifies into a granular, crystalline mass.
Dissolve in aqueous bicarbonate of soda, precipitate with acetic
acid, wash, dissolve in ether and evaporate.—Green, concentrically
united crystalline needles, fusing at 30° of no disagreeable odour,
of bitter and acrid taste; has an acid reaction when dissolved in
alcohol, leaves greasy spots on paper; little soluble in water,
readily in aleohol and in ether, forms with the oxyds of metals
insoluble yellow or green floccous salts.

Diosmin, Bitter ingredient of the Buccu-leaves (from Barosma
serratifolia, B. crenulata, B. betulina.) Crystallises from the
alcoholic tineture, is insoluble in water, dissolves in alcohol, ether,
volatile oils and diluted acids.

[Ditamin, Alkaloid,obtained by Jobst and Hesse from Dita-bark
(from Alstonia scholaris). Precipitate the aqueous decoction of the
bark successively with acetate and subacetate of lead, remove the de-
posit, treat the liquid with sulphuret of hydrogen, filter, acidylate
the filtrate and precipitate with phospho-tungstic acid. Mix the
precipitate with excess of solution of baryta, shake with ether and
treat the ethereous solution of impure Ditamin with acetic acid.
Acetate of D. is thus obtained, which is subsequently converted
into the pure base.—It forms a white amorphous powder of a
slightly bitter taste, easily soluble in ether, chloroform, benzol and
alcohol.  Concentrated sulphuric acid dissolves it with reddish
colour, which becomes violet on heating. Concentrated nitric acid
dissolves 1t yellow, on gently heating dark-green, then orangered
under evolution of orange vapour. It melts at 75° to a yellow
liquid, which at 130° becomes deep brown-red. Dissolved in
aleohol it has an alkaline reaction and neutralises acids, formin
golutions of very bitter taste, which are precipitated, yellow by
chloride of platinum; impure yellow by chloride of gold; white
by chloride of mercury, iodide of potassio-mercury, iodide and
sulphocyanide of potassium, tannic and phospho-tungstic acids,

By exhausting the Dita-bark with petroleum ether, the same
authors obtained Ecuicavrscuisn=0C: Hy Oq, soluble also in
chloroform, ether and benzol, sparingly even in boiling alcohol;
Ecnicerin=Cy Hgy 02, Ecurrin=Cp Hgy 03, EcHITEIN—
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and glucose when boiled with dilute mineral acids, Dulcamarin
forms a slightly yellowish powder, permanent, without odour, of
at first very bitter, afterwards lasting sweet taste. It melts by heat
and decomposes at 205° It dissolves in 30 parts cold and 25
parts hot water, in 8% parts cold and 5 parts hot alcohol; also in
acetic ether. The solutions have a more or less red-brown colour
and are neutral. The aqueous solution, on shaking, gives a dense
froth. It isinsoluble in ether,chloroform, benzol,sulphide of carbon. |

Duleit=Cy2 His O12. In a sweet product of unknown origin
from Madagascar, dissolves in boiling water and crystallises on
cooling. Also in Melampyrum nemorosum and probably in its
congeners and named at first melampyrit. To obtain it from the
last-named plant, the decoction is precipitated with acetate of lead,
the filtered liquid boiled with lead oxyd, filtered and treated with
sulphuret of hydrogen. Remove the sulphide of lead and evapo-
rate to a thin syrup-consistence, allow to recrystallise in the cold
and purify the crystals of D. by repeatedly recrystallising in
water.—Colourless, very lustrous, klinorhombie prisms, slightly
sweet, not rotating ; fuses at 182° behaves otherwise in the heat
like mannit, dissolves readily in water, scarcely in boiling aleohol,
yields with nitric acid oxalic and mucic acids, behaves toward
concentrated and diluted sulphuric acid, alkalies, solution of
copper, yeast and salts of lead like mannit.

Echalin, Elaterid, Hydroelaterin and Prophetin, bitter and
resinous substances of Ecballion Elaterium and Cucumis Pro-
phetarum, closely related to Elaterin; their individuality has to
be further proved yet.

Ecbolin, One of the three alkaloids (Ecbolin, Ergotin and
Trimethylamin) of the ergot (the mycelium of Cordyceps pur-
purea) of Secale cereale. Is obtained, when the aqueouns extract
18 precipitated with acetate of lead, the excess of lead removed
from the filtered liquid by sulphuret of hydrogen, the liquid con-
centrated and chloride of mercury is added gradually until it
ceases to produce a deposit. The latter is washed, decomposed
with sulphuret of hydrogen, the filtered liquid (containing hydro-
chloride of Ecbolin), after driving off' the sulphuret of hydrogen,
mixed with phosphate of silver and, after filtering, with hydrate
of lime, any excess of lime removed by carbonic acid, and the
filtered liquid evaporated with a gentle heat.—Brownish, amor-
phous mass, slightly bitter, of alkaline reaction, dissolves in
water and aleohol, little in wood spirit, not in ether and chloro-
form; neutralises the acids completely and forms amorphous,
mostly deliquescent salts. Is precipitable by phospho-molyhdic
acid, the chlorides of mereury, of platinum and of gold, by tannic
acid, eyanide of potassium, bi-iodide of potassium, chlorine-water
and ammonia, bromine-water.
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Emetin=Cy Hg Ny Oyp.  Alkaloid of the different kinds of
the Ipecacuanha-root, from Cephalis Ipecacuanha and possibly in
roots of other Rubiacee of emetic property. Boil with water,
evaporate the decoction to dryness, treat with alcohol, filter and dis-
til off the alcohol, evaporate again to dryness and exhaust with water
acidulated with hydrochloric acid. Precipitate the solution with
chloride of mercury, wash the deposit with cold water and dissolve
in alcohol, precipitate the mervcury with sulphide of baryum,
remove the latter with sulphuric acid, dilute with water, distil off
' the alcohol, throw down the E. with ammonia, wash with cold
water and dry.—White powder, slightly bitter, of alkaline
reaction, fuses at 50° and is destroyed in higher temperatures,
dissolves slowly in cold, a little more in hot water, readily in
alcohol, not in ether and oils, readily in acids, not in the hydrates
and carbonates of alkalies ; becomes dark olive-green with concen-
trated sulphuricacid. Its salts are not crystallisable.

[Glénard prepares Emetin by mixing the pulverised root or the
extract with lime, exhausting with ether, evaporating the ethereous
solution to dryness, dissolving the residue in dilute hydrochlorie
acld and precipitating the E. with ammonia. The composition of

the K., dried at 110°, was found to be Cy,, H, NO,. The chloride
forms tufty, united needles, and is almost colourless. ]

Emodin=Cy, Hi; O3 In the root of Rheum Emodi,
probably also in other species of this genus of Polygonez.
Macerate the root with water, dry again and exhaust with benzol,
distil off most of the benzol, press the remnant converted into a
crystalline pulp after cooling, treat again with benzol, which
dissolves chrysophanic acid and leaves intact a reddish, sparingly
soluble substance ; dissolve the latter in hot benzol, leave to cool
and purify by recrystallising in hot and highly concentrated acetic
acid and in hot alcohol.—Lustrous, deep orange-red, brittle,
klinorhombic prisms ; does not fuse below 250° and sublimates to
a slight extent in yellow fumes. It dissolves, similar to chry-
sophanic acid, in liquor of ammonia with violet-red colour, more
readily in alcohol and amylalcohol, not so readily in benzol.

Emulsin, The peculiar albuminous matter of almonds and of the
seeds of some trees allied to Prunus Amygdalus; exists dissolved in
the emulsions of these seeds, and causes their milky appearance by
suspending the fat oil. To the E. belongs the remarkable property
of decomposing amygdalin into hydrocyanic acid and other pro-
ducts. It 18 obtained, when an emulsion of sweet almonds is
agitated with four times its volume of ether, and allowed to rest
for a few days; the clear aqueous solution is separated from the
supernatant ether, and from insoluble particles; precipitated with
aleohol and dried in a vacuum.—Horny substance, or when tritu-
rated white powder without smell or taste, soluble in cold water;
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aromatic; decomposes by heat without fusing; dissolves only by
traces in water and in ether, with red-brown colour in aleohol,
also in alkalies, not in diluted acids.

[Ergotinin, An alkaloid, found by Touret in ergot. Treat
the coarsely pulverised ergot with boiling alcohol of 86°/,, and
remove the aleohol from the tinctures by distillation on a water-
bath. The residue, when cold, separates into three layers, a solid
fat, an aqueous solution and resin. Wash the resin with ether
and dissolve the fat in the latter, filter, shake the solution re-
peatedly with dilute sulphurie acid (1:15), then the separated acid
liguid with excess of potash-ley, finally with chloroform, and
evaporate the latter solution under exclusion of air. The aqueous
solution, obtained together with the fat, likewise yields E. It is
filtered and subjected to distillation on an oil-bath, and in a
current of hydrogen. When all the alcohol is expelled, the
residue is rendered alkaline by carbonate of potash and distilled
again. Impure trimethylamin passes over. The remaining
syrupy liquid is acidulated, washed with ether, supersaturated
with carbonate of potash, and treated as before with chloroform.
—The E. is solid, soluble in ether, alcohol and chloroform, of
strongly alkaline reaction, is precipitated by iodide of potassio-
mercury, bilodide of potassium, phosphomolybdic and tannie acids,
the chlorides of gold and platinum, and by aqueous bromine.
Concentrated sulphuric acid colours it first orange, then deep
violet-blue. It changes easily at the air, its salts turning
first pale, then darker red. Alkalies likewise decompose it,
especially when warm, under formation of trimethylamin. The
rapid spoiling of pulverised ergot seems to be attributable to the
decomposition of the Ergutuun%

Ericinol=Cs Hys Oz. It is a product of decomposition of
ericolin, but exists ready-formed in the volatile oils of the Ericaceze,
mentioned under Ericolin. The wvolatile oil of Ledum palustre,
for instance, is a mixture, containing valeric and other volatile
acids, amongst which an oillike acid=C;3 Hypy Og; further, a
hydrocarbon isomeric with oil of turpentine, and boiling at 160°;
and Ericinol.  After the oil of Ledum has been repeatedly
shaken with concentrated potash-ley and thereby freed from acids,
it is washed and desiccated, a mixture of the hydrocarbon with
some resin and Ericinol remaining. By distilling the mixed oils
and reserving the portion which passes over at 236° to 250°,
Ericinol is obtained almost pure. This Ericinol boils at 240° to
2427, is blue-green, of disagreeable smell and burning, nauseous,
bitter taste. After rectifying it with a little caustic potash, it is
partly decolourised, of 0-874 density at 20°, and has the composition
=Ca Hyg O3. On boiling with excess of lime-hydrate, a hydro-
carbon=0=Cy; H; is obtained.
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Ericolin=Cg Hs Oy Bitter glucosid of Arctostaphylos
Uva ursi, Calluna vulgaris, Erica herbacea, Ledum palustre, Rho-
dodendron ferrugineum, consequently a widely distributed con-
stituent of the Ericacez, and to be sought for in many other co-
ordinal plants. Boil (preferably Ledum palustre) with water,
strain, precipitate with subacetate of lead, evaporate the filtered
liquid to one-third in a retort, remove by filtering the lead com-
pound which will have separated ; throw down the rest of the lead
from the liquid with sulphuret of hydrogen, evaporate to honey-
consistence and extract the Ericolin by means of dehydrated
ether-alcohol. The residue left after the evaporation of the latter
is dissolved several times with ether-alecohol and evaporated until
it dissolves without any residue.—Brown-yellow powder, con-
glutinating at 100°; of very bitter taste, breaks up, when heated
with diluted sulphuric acid, into sugar and Ericinol.

Erucie Acid=Cy Hy O0; + HO. In the fixed oils of white
and black mustard and of rape. Saponify the oil with soda-ley,
decompose with hydrochloric acid, dissolve the fat acids in hot
alcohol, keep in a cold place, press the separated mass and recrys-
tallise.—White, glossy, thin crystallised needles, without smell or
taste, fusing at 32° to 33°; decomposed in higher temperatures;
of acid reaction ; dissolve most readily in aleohol and in ether.

Erucin, Peculiar crystalline substance of the seeds of Bras-
sica alba. Mix the seeds, ground to a powder, with a little water,
allow to rest (in order to develop the acridness), treat with ether,
evaporate the ethereous solution to honey-consistence and leave it
to stand at the open air. After some time, hard erystalline bodies
will form, which are insoluble in water and alkalies, dissolve slowly
in aleobol, readily in ether and oils, do not redden the salts of
iron oxyd and contain no sulphur,

Erythrie Acid=Cy Hs Og. Exists in the lichen Lecanora
tartarea, more abundantly in Roccella Montagnei. Boil the lichen
with water, strain, rinse the white flocks and ecrystals which will
have separated after cooling with cold water, re-dissolve in hot
water, filter off from the little black or brown deposit and leave to
stand in a cold place.—Tt crystallises in colourless, fine needles, has
neither taste nor smell, fuses a little above 100° is destroyed in
higher temperatures, dissolves in 240 parts of boiling water, better
in aleohol and in ether, becomes red through ammonia under
access of the air, yields orsellic ether on boiling with alcohol. The
alcoholic solution assumes a purple-red colour with chloride of iron
and turns yellow without cloudiness on addition of ammonia;
nitrate of silver effects no alteration in the alcoholic solution;
ammonia, when added to the mixture, yields a white precipitate
that turns black on boiling, while it covers the glass with a bright
film of silver,
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Erythrophyll, See CissoTanyic AcCIp.
Erythroretin, See APORETIN.

Erythrozym, Peculiar nitrogenised matter of the root of
Rubia tinctorum. Treat one part madder on a linen cloth with
nine parts water of 38° mix the extract with an equal volume of
aleohol, collect the subsiding dark red-brown flocks and exhaust
with boiling aleohol, wash the remaining impure E. with cold
water until the latter is no longer precipitated by acetate of lead,
and dry on a water-bath.—Black, hard mass, difficult to pulverise,
burns with a horny odour, yields with water a thickish red-
brown fluid, but does not properly dissolve.

Eschscholtzia Alkaloids, From the root and herb of
Eschscholtzia Californica Waltz obtained, besides a little chelery-
thrin, an acrid alkaloid and a bitter one. (a) Acrid alkaloid.
Exhaust with water and an admixture of acetic acid, throw down
chelerythrin and the acrid alkaloid with ammonia (the bitter
alkaloid remaining in solution), wash the deposit, dry and dissolve
in ether, evaporate, dissolve again in water acidulated as before,
precipitate with ammonia, &e.; or remove the dyeing matters by
digesting with animal charcoal.—White powder, almost tasteless
by itself, but very bitter when dissolved in alcohol or ether;
of alkaline reaction, insoluble in water, readily soluble in alcohol
and ether. Forms neutral, colourless salts, precipitable by the
hydrates and carbonates of alkalies and by tannic acid. Becomes
not violet with sulphuric acid. (b) Bitter alkaloid. After the
chelerythrin and the acrid base have been removed by ammonia
from the extract of the herb as above, the liquid is neutralised
with acetic aecid, precipitated with tannic acid and otherwise
treated like Porphyroxin (from Sanguinaria). — Crystalline,
easily fusible mass of nauseous bitter taste and alkaline reaction,
imparts to concentrated sulphuric acid a beautiful violet colour,
which is observable even with a solution containing 1% of the

alkaloid by allowing one drop of the solution to float on the
sulphuric acid.

Eserin=FPHuysosticMIn,

Essential (ethereal or volatile) 0ils are compounds of car-
bon and hydrogen with or without oxygen, nitrogen, or sulphur.
Their distribution throughout the vegetable kingdom is so general
that it is difficult to single out a plant which does not, by its pecu-
liar odour, betray the presence of at least traces of volatile oils
contained either in the flowers, seeds, pericarps, leaves and barks,
or, though less frequently, in woods, and which oils often show a
marked difference in physical and chemical properties when
obtained from different parts of the same plant. The taste of
these oils is generally hot and aromatic and their odour analogous
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as 300° and more. The hydrocarbon-oils are, as a rule, more
volatile than those containing oxygen, and the volatility seems to
diminish with the inereasing percentage of the latter.

The quantitative estimation of volatile oils is very difficult and
can only be done approximately. When the oil has been obtained
by distillation and spontaneous separation from the aqueous
distillate, that portion of the oil which remains dissolved in the
water, has also to be accounted for [irvespective of the fact, that
the proportionate quantity of volatile oils is subject in the same
species to much fluctuation according to the soil, climate and local
influences.—F. v. M.], and which is calculated as constituting
one-tenth per cent. of the weight of the whole aqueous distillate,
when the oil was a hydrocarbon ; and one-fifth per cent. when an
oxygenised oil.

A thorough analysis of volatile oils requires not only a vast
quantity of material but also much time and circumspection.
After distillation the oil is first freed from any water by agitating
oceasionally and for several days with fused chloride of caleium.
It is then poured off and examined in regard to reaction with
litmus-paper, specific gravity, boiling point, and its behaviour in
low temperature.

The determination of the boiling-point is carried on in a retort,
not more than half filled with the oil, and through the tubulus of
which a thermometer, indicating at least 300° above zero, is
passed so as to touch with its bulb the surface of the oil, while
the neck of the retort is adapted to a Goebel's or Liebig’s
condensor. As crude volatile oils are commonly mixtures of
different oils, in most instances the boiling point gradually rises
during the operation. A difference of only a few degrees is not
regarded as of much consequence, but as soon as the boiling-point
rises 10° or 20° and remains constant there, the receiver is
changed and the first distillate poured into a glass-phial with
a well closing glass stopper. Meanwhile, the distillation is
carried on, but not quite to dryness, to prevent contamination
with empyreumatic products, and each portion of the distillate
differing by ten or more degrees, is collected separately. These
different oils are then examined separately in regard to their
physical properties (specific gravity, colour, smell, taste, fluidity,
vapour-density, rotatory power, &c.), and chemical constitution. In
cases, where material enough is at hand, the same process of
fractional distillation is advantageously repeated with each
separate portion, to secure greater precision of results,

Some volatile oils are combinations of an acid and a neutral
body, and often separate into these different parts during distilla-
tion, the nentral portion (mostly a hydro-carbon or an ether) being
more volatile and passing over first, while the acid oil (always
oxygenised) distils much later,
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But to effect a complete separation, it is better to previously
mix the oil with potash, or soda-ley, which combines with the
acid, allowing the neutral or basic oil to distil first. By adding to
the residue in the retort afterwards sulphuric or better phos-
phoric acid and distilling again, the acid oil is obtained pure.

[ Zstimation of Essential Oils according to Osse.—Treat five
grammes of the finely pulverised substance cold with twenty-
five cubic centimeters of petroleum ether (of a boiling-point not
above 40°), shake for a few hours, let subside, evaporate one cubic
centimeter of the clear liquid in a current of air, weigh the re-
maining mixture of wax or fat and oil, evaporate the volatile oil
at 110° and weigh again. The latter weight deducted from the
first gives the amount of the essential oil.]

Eucalyptus Constituents. The leaves of Eucalyptus
globulus, according to H. Weber, contain besides the volatile oil
the following substances:—1. A white body, erystallising in
needles, mixed with a resinous, amorphous mass, both of acid
reaction. 2. An acid, yellow resin of bitter taste. 3. Euca-
Iyptic acid, precipitable by lead salts. 4. Eucalyptin, a neutral,
erystallisable, bitter substance, soluble in ether and alecohol, partly
in water. Used as a remedy against intermittent fevers. |

Eucalin, Ses MELITOSE.
Eugenic Acid=CarvorryLLIC ACID.

Eugenin=Cy H;; O, (isomeric with cuminic acid and caryo-
phyllic acid). Separates slowly from the turbid aqueous
distillate of cloves overcharged with volatile oil—Delicate
white, pellucid, pearly laminz, turning yellow by keeping; of
a faint odour of cloves; dissolves readily in aleohol and ether;
assumes, like caryophyllic acid, a blood-red colour with cold nitric
acid.

Eupatorin, Bitter ingredient of the leaves and flowers of
Eupatorium cannabinum (probably obtainable from numerous
species of this genus.—F. v. M.) It is obtained by precipitating
the aqueous extract with slaked lime, digesting the precipitate,
after it has absorbed carbonie acid from the air, with alcohol and
evaporating the tincture to dryness.—White powder of a bitter
and pungent taste, insoluble in water, soluble in absolute alcohol
and in ether, said to yield a crystalline salt with sulphuric acid.

Euphorbium, The hardened milky juice of several species of
the genus Euphorbia. Dirty-yellow, white inside, brittle, porous
lumps without smell and of excessively acrid taste. E}untmnu
about 60% resin (Euphorbin=Cs Hjg 0), 147 wax, 57 caout-
choue and various salts.
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Euphrasia Tannie Acid=Cs Hy Oy Peculiar tannic acid
of Euphrasia officinalis, greening the iron salts, and only obtained
in combination with lead; precipitable by glue and by tartarated
antimony.

Evernic Acid=Cs Hps O Besides Usnic acid in Evernia
prunastri.  Precipitate the extract of the lichen, prepared
with diluted milk of lime, with hydrochloric acid and boil the
deposit with weak alcohol; or dry and exhaust with ether. The
solution of the E. is purified by recrystallisation under aid of
animal charcoal.—Colourless ecrystalline needles, inodorous and
tasteless, of acid reaction; lose at 100° nothing of their weight;
fuse at about 164% are afterwards decomposed and yield beside
other products a sublimate of orcin; are insoluble in cold and
dissolve slightly in boiling water, also in cold and very abundantly
in hot aleohol ; readily in ether, also in alkalies, the solution in
ammonia turning slowly to a deep-red by exposure to the air.

Extractive Substances. By extracting vegetable matters with
water or alcohol, a more or less yellow or brown liquid is obtained
which becomes darker on evaporating under the influence of the
air, and remains as a stiff pasty mass diffienlt to dry and quickly
absorbing moisture when exposed to the air. This product has the
general name of extract, and represents a mixture of the most
different matters and salts of the plant employed. The general
characteristics of extracts are as follows: solubility in water and
aleohol, insolubility in ether, amorphous condition, non-volatility,
hygroscopicity, and finally inclination to decompose when in
solution under concurrence of heat and air. Among the substances
common to all extracts are gum, sugar, pigments, salts, &e.,
because they are soluble in water and alcohol, and are accordingly
carried into the extracts. In cases where one or the other of the
aforesaid substances predominates and in default of sufficiently
accurate analysis, or when no mode of isolation is known, the
remaining mixture, called extract, is spoken of and designated
according to its predominating character, as bitter, sweet, astrin-

nt, gnmmous, colouring, resinous, &c., extractive substance.

It follows therefore that the name “extractive substance” does
not mean a well-defined body, but comprises a mixture of sub-
stances, which advancing knowledge will teach to separate.

Fats, Non-volatile compounds of carbon with hydrogen and
comparatively little oxygen; widely distributed throughout the
vegetable empire, and most abundantly occurring in seeds; at a
mean temperature of all consistencies from that of an oil to a solid;
colourless or yellowish, with a greenish or brownish shade ; of im-
perceptible or faint odour and taste; leave a permanent spot on
paper, ave lighter than water (spec. grav. between 0-88 and 0-95);
the solid fats fuse almost without exception below 100°; not in-

£
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Cellulose, thus purified, is white, of loose texture, without
taste, becomes carbonised by heat without fusing, and burns
completely away (leaving nothing or only traces of ash), is not
affected by ether, aleohol, water, diluted acids, alkalies or solution
of chloride of lime; but dissolves even at ordinary temperature in
the blue ammoniacal solution of sulphate of copper, and aequires,
when kept in a cold concentrated solution of chloride of zinc, the
property of turning blue with iodine, also to dissolve in it, when
warmed, under conversion into sugar, which latter, however, 1s
destroyed by the continued application of heat.

Filicic Acid=Cy H;y Oz + HO. Found in the rhizoma of
Aspidium Filix mas. Exhaust with ether (free from alcohol),
evaporate to an oily consistence, leave to stand cold for a few days,
collect on a filter the acid, which will have separated in yellow
crusts, wash with small quantities of a mixture of equal volumes of
absolute alcohol and ether, afterwards with a mixture of two
volumes of aleohol and one volume of ether, until the remnant
becomes of a pale lemon-yellow, and reerystallise in hot ether.—
Small, green-yellow, rhombic laminge or loose, light-yellow, crys-
talline powder of faint odour, and slightly nauseous taste; becomes
electric by rubbing; fuses at 161° and decomposes afterwards;
has an acid reaction when dissolved in ether; is insoluble in
water, slightly soluble in aqueous, better in boiling absolute
alcohol, little in cold, better in hot ether, readily in sulphide of
earbon. fixed and volatile oils. Yields with alkalies salts, which
dissolve in water, with other bases insoluble compounds.

Filixolei¢ Acid. In the rhizoma of Aspidium Filix mas; is
scarcely different from oleic acid.

Flavequisetin, Yellow pigment, found in Equisetum fluviatile,
is only known in the impure state.

Formic Acid=C:; HO3; + HO. As yet it has been found
only in a few plants, viz, in the leaves, bark and wood of the
Conifers, in the fruits of Sapindus Saponaria, Tamarindus Indica,
the leaves of Urtica urens, Sempervivum tectorum ; but exists, in
all likelihood, in many other plants. As itis a volatile acid (it has
an acrid, pungent odour, similar to acetic acid), it must be first and
best looked for in the water which has been distilled from the
respective plants. Saturate this distillate with a little excess of
carbonate of soda, evaporate to a small bulk, neutralise carefully
with nitric acid, add nitrate of silver and heat; if the liquid
becomes grey from reduced silver Formic acid was present.

The whole of the Formic acid is obtained by distilling the

respective substance with water containing phosphoric acid. ~ (See
No. 1X., Division III., Part I1.)

G 2
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green fluorescence which disappears through acids ; it separates on
access of diluted acids into sugar and Fraxetin=Csy Hyz O a
crystalline body slightly acerb to the taste.

Fraxinin obtained, according to Keller, from the bark of the
Ash.tree, is mannit.

Fruit Sugar (Lavo-cLucose)=Cs His O Canesugar in
solution by keeping, or more quickly by heating with diluted acids,
is converted into inverted sugar, and instead of rotating to the
right, acquires the property of rotating to the left; which change
amounts for every 100° of the original dextro-rotation, to 38°
lievo-rotation at 14°, provided the inversion has been complete.
During inversion cane-sugar assimilates 5-26°/) water, forming
inverted sugar, ¢.e., a mixture of equal parts of dextro-glucose (grape-
sugar) and of leevo-glucose : 2 Cyg Hyy Oy 42 HO=C,2 Hys Opa.

Fruit-sugar occurs as inverted sugar in honey, in many suceu-
lent fruits, and other saccharine vegetable parts. Its isolated

oceurrence has as yet not been proved with certainty, yet some
~ kinds of pears and apples contain more fruit than grape-sugar.
To obtain Fruit-sugar pure, mix ten parts inverted sugar intimately
with six parts lime-hydrate and 100 parts water, whereby the at
first fluid mass congeals after some shaking, and on hard pressure
allows grapesugar lime to run off, while the solid residue, de-
composed after washing by oxalic acid, yields Fruit-sugar. Inlike
manner the inverted sugar, ocenrring in fruits, may be decomposed.
Pure Fruit-sugar is, after heating to 100° a colourless, unerys-
tallisable syrup, or an amorphous, hard mass, as sweet as cane-
sugar, dissolves move readily in alecohol than grape-sugar, under-
goes directly with yeast the vinous fermentation, and behaves
towards alkaline solutions of tartarate of copper like grape-sugar,

Fruittannie Acid. Occurs in unripe apples, pears, and some
other fruits, and disappears on ripening, while the amount of sugar
increases proportionately. By mixing the filtered junice of the
above fruits with starch paste and adding iodine, iodine-starch is
formed, but not before the whole of the tannic acid has been con-
verted into an iedine compound. To obtain the latter, add to the
Jjuice of unripe fruits tincture of iodine in small quantities until
the colour of the iodine no longer disappears ; a brown precipitate
i3 formed after a few moments, which has to be washed with
water. Yellow, amorphous powder, insoluble in water and aleohol,
18 decomposed by boiling with diluted acids, yielding grape-suganr.

Fumarie Acid=Cs Hy Oy + 2 HO, also called boletie, lichenie,
and paramaleic acid, the latter on account of its occurrence,
together with maleic (equisetic) acid, among the products of the
destructive distillation of malic acid ; has been found hitherto in
Fumariaceae, Lichenes (for instance, Cetraria Islandica), Fungi
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other species.—F. v. M). Precipitate the aqueous decoc-
bion with acetate of lead, filter, precipitate with subacetate
of lead, decompose this second deposit with sulphuret of
hydrogen, filter off from the sulphuret of lead, precipitate the
liquor with acetate of lead in order to remove the rest of citric
acid; throw down the filtrate with subacetate of lead, and decom-
pose the precipitate with sulphuret of hydrogen; a solution is
obtained of slightly bitter, styptic taste, imparting a beautiful
green colour to chloride of iron.

Gallic Acid=Cy;y H; O; +3 HO+2 Aq. This acid is said to
exist in many vegetables, especially in those containing tannin; but
as Gallic acid has not yet been obtained with certainty as decom-
position-product from any iron-greening tannic acid, but only from
two iron-blueing tannic acids, <.e., from ordinary and Chinese nut-
galls, and from sumach, it seems at least improbable, that Gallic
acid should ocenr ready formed in other plants than those named
already (and in species closely allied to them.—F. v, M.).

In order to obtain the Gallic acid which may exist ready formed
in a vegetable extract, the always co-existing tannic acid is first
removed by means of glue, either dissolved in water, or better, in
the form of animal membrane (isinglass) soaked in cold water,
The liquid, after it has been separated from the tannate of glue, is
evaporated to an extract, exhausted with strong aleohol, the solu-
tion evaporated again, and treated with ether. During the
evaporation of the ether, the gallic acid forms in crystals.—It
erystallises in white, silky needles, is inodorous, of an acidulous
styptic taste, decomposes at 210° under partial decomposition and
formation of a sublimate of pyrogallic acid=Cs H ¢0s ; fuses at
226°, dissolves in 100 parts cold and in 3 parts boiling water,
readily in aleohol, less readily in ether; the aqueous solution throws
down neither glue nor alkaloids, but precipitates the salts of oxyd
of iron with a dark-blue colour, like that produced by gallotannic
acid; the gallate of iron (the above deposit) differs from the
tannate of iron by its great solubility in acetic acid and in the
hydrates and carbonates of alkalies (incl. ammonia), while of the
tannate of iron only traces are dissolved by acetic acid, and the
iron tannate is decomposed completely by the hydrates and
carbonates of potash and soda, and partly by ammonia, in the
former case under formation of oxyd of iron. Only the gallates of
alkalies and of the alkaline earths are soluble in water.

Gallotannie Acid=0Csy Hoy Oy, In certain excrescences on
the branches of a few plants, produced by the puncture of insects,
viz.,, in Turkish nutgalls (from Quercus infectoria), in Chinese
nutgalls (from Rhus semialata), and in the bark of the sumach
tree (Rhus coriaria), and some other species. It cannot be
decided at present, if it is still wore widely distributed (see Kino-
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there remains a honey-yellow, transparent, very hygroscopic mass
of very bitter taste, readily soluble in water and aqueous alcohol,
not in ether and absolute aleohol, not precipitable by metallic
salts.

Getah Lahoe, The milky juice of Fiens subracemosa and F.
variegata, hardened at the air, has in appearance some similarity
with erude gutta-percha, is outside of a blackish-grey, inside of a
delicate pink colour, very porous, brittle, becomes by continued
rubbing soft and plastic like wax, is easily lighted and burns with
a white, smoking flame, becomes sticky at 35° liquid at 75%, floats
on water, is not soluble in cold alcohol, dissolves in hot alcolol,
leaving undissolved a brownish, very viscid mass; the brown
solution, on cooling, throws down most of the dissolved substances.
under the form of a white granular powder. Ether, chloroform,
benzol, and oil of turpentine dissolve the G. at ordinary tempera-
ture, with the exception of the said brownish mass. Caustic
alkalies affect it only after continued boiling, while dissolving the
brownish mass and leaving the G. white. The G. may conse-
quently be regarded as a kind of wax.

Gingkoie¢ Acid=C;s Hy; O3 + HO. Peculiar, solid fat-
acid of the fruit of Gingko biloba, is obtained by extracting with
ether, evaporating the solution and cooling the remaining fat
down to 0° when the acid will crystallise in concentrically
radiated needles of yellow colour. It dissolves readily in alcohol
and in ether, is of strongly acid reaction, fuses at 35°. The ging-
koate of lead is viscid, that of baryta sparingly soluble in water,
1'?3111113; soluble in alcohol ; the gingkoate of silver is insoluble in
aleohol.

Glauein, Alkaloid, contained in the herb of Glaucium luteum,
not in the root. Bruise the herb with acetic acid, press, boil the
liquid, strain, add a little nitric acid and precipitate warm with
nitrate of lead. After cooling, filter off the fumarate of lead
deposit, remove from the liquid excess of lead by sulphuret of
hydrogen, neutralise the filtrate and precipitate with tanniec acid.
Mix the washed and pressed deposit moist intimately with hydrate
of lime, exhaust the mixture with aleohol, impregnate the filtered
liguid with carbonic aucid, evaporate, wash the remnant with a
little cold water, in order to remove dyeing matter, and crystallise
the remaining Glaucin in hot water.—White erusts consisting of
minute scales of pearly lustre, separates from ether asa turpentine-
like, at first almost oily mass, which hardens by keeping, fuses
under water to an oil, is destroyed in higher temperatures, tastes
bitter and very acrid, has an alkaline reaction, reddens at the air
and more rapidly in the sunlight, dissolves in water, better when
hot, most readily in alcohol and ether, assumes, when heated with
concentrated sulphuric acid—until the’ acid begins to evaporate, a.
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aleohol, the solution digested with oxyd of lead, filtered, and the
liquid brought to dryness. White, bitter powder, soluble in
water and aleohol, insoluble in ether, converted by digestion with
diluted sulphuric acid into sugar and other products.

Globularia Tannie Acid=C;; Hy2 Oy In the leaves of
Globularia Alypum. Is precipitated from the aqueous solution of the
aleoholic extract by digestion with oxyd of lead. (See Globularin.)
Divide the precipitate in alcohol, decompose with diluted sulphuric
acid, shake the green-brown liquor with a little carbonate of lead
and precipitate with alcoholic acetate of lead. Isolated by sul-
phuret of hydrogen, it is only known in solution which imparts a
dark-green colour to chloride of iron

Glucose = Grape Sugar.,

[Glucosids are organic compounds of a high atomic weight and

t chemical complexity. They are resolved by heating with
dilute acids, or sometimes even when left in contact with certain
protein-substances, under assimilation of water, into sugar (fer-
mentable or not), and one or more other products, generally an
essential oil or a resinous body. They also in most cases exhibit
the following properties :—They are crystalline or amorphous,
neutral, or slightly acid ; without odour, of a bitter or acrid taste;
fusible, but without sublimation, and earbonised by prolonged
heating ; they dissolve easily in alcohol, less so in water, sparingly
or not at all in ether, under decomposition in alkalies with yellow,

and in concentrated sulphurie acid with blue, violet, or red colour.
—F. v. M.] !

Gluten. A substance which has been formerly considered as a
peculiar proximate constituent of the vegetable kingdom, but
which is now proved to be only a mixture of different protein
substances. It oceurs especially in the seeds of the cereals and of
leguminous plants. It is obtained best by kneading wheat-flour
under cold water until the water passes from it clear and without
a milky appearance (by taking up starch). When fresh, it is of a
greyish-white, very wviscid, glutinous, elastic, tasteless, of insipid
odour; when dried, it appears grey-yellow, horny, brittle, mollifies
in cold water and dissolves a little ; the solution curdles at 62°;
by boiling with water it becomes hard and insoluble. Hot aleohol
withdraws from it so-called gliadin, which is itself amixtureof gluten,
mucin and gum, and leaves undissolved the so-called vegetable
fibrin as a brownish-grey matter, containing sulphur and nitrogen.
(Some authors believe the latter to be coagulated albumin).

Glutin. Peculiar protein substance, ingredient of gluten. By
boiling gluten with aleohol, a solution is obtained which yields on
evaporating the so-called gliadin, 1.c., a mixture of Glutin and
mucin and gum. By distilling the solution with water, most of
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flocks by mineral and vegetable acids. The flocks are a compound
of G witjil acids (according to others pure G.); combines with bases ;
allkcalies increase its solubility in water, metallic salts throw the
G. down.

Geemin, Proximate constituent of carrageen or gemon
(Chondrus crispus), and bearer of the mucilaginous properties of
the drug. Contains much nitrogen and sulphur. To prepare 1t
boil the alga with water for a few hours, strain, precipitate the
liquid with alcohol, rinse with alcohol, redissolve in water gmd
evaporate the solution.—Thin, transparent, elastic laminme similar
to isinglass, without smell and taste, swells up in cold water and
dissolves when warmed to a mucilage of neutral reaction; dissolves
also in hot hydrochloric and in nitric acid under formation of
oxalic acid, in the ordinary mixture of nitric and hydrochloric
acid under formation of sulphurie acid; soluble also in alkalies.
Consists of 21-80 C, 4:87 H, 21-36 N, 2:51 8, 49-46 0.

Grape Sugar, or ]]extru-gluqnse, called also from ifs origin
honey sugar, starch sugar, or simply glucose = Cyp Hl.g Oz +
2 HO. Abundantly in sweet fruits, often associated with cane-
sugar, always associated with so much levo-glucose, that the
mixture may be regarded as inverted sugar. (See FRUIT SUGAR.)
It is produced from the juice of grapes by boiling, neutralising
the free acid with chalk, evaporating to half the volume, leaving
to subside, clarifying with albumen if necessary, and evaporating
to the consistency of a syrup. The Grape-sugar forms into crystals
on keeping, and is recrystallised in water.—White, opaque, semi-
spherical, or cauliflower-like mass, consisting of microscopie, sex-
angular tabular crystals, tastes less sweet than cane-sugar and at
the same time mealy when in the solid state; softens at 60°,
deliquesces at 90° to 100° under loss of all its water, and solidifies
to a colonrless amorphous mass; loses at 170° two more equivalents
of water, and carbonises afterwards with the odour of burnt sugar.
The fused Grape-sugar deliquesces at the air first under absorption
of water, and solidifies again as soon as the quantity of water
absorbed is sufficient for the formation of crystals to a erystalline
granular mass. The Grape-sugar which has been desiccated with-
out fusing (in a eurrent of air of 55° to 60°), and is obtained as a
white powder, absorbs no water from the air. Grape-sugar
dissolves in 14 parts cold, in every proportion in beiling water,
in 50 parts cold, and in 4 parts boiling alcohol of 0-837, scarcely
in ether; but yields with nitric acid, oxalie, no mucic acid;
dissolves in cold concentrated sulphuric acid without colouration,
but is charred by heat; turns brown on continued hoiling with
dilute sulphurie acid; is readily decomposed and turns dark
brown when heated with alkalies and alkaline earths, colours the
subnitrate of bismuth grey brown when boiled with it under
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destroyed in higher temperatures, dissolves in 7 parts cold and in
5 parts boiling water, in 3 parts cold and 2 parts boiling alcohol,
in 1700 parts cold and in 1100 parts boiling ether, readily in
liquor of ammonia, in concentrated sulphuric acid with brown-
red colour; secedes on heating with diluted acids or alkalies into

sugar and some other product.

Green Acid, Ocecurring in the roots of many Dipsaces, Com-

itee and Umbellifere, forming with ammonia a yellow com-
pound which becomes blue-green at the air, resembles caffe-tannic,
rubichloric and valeria-tannic acids. Exhaust (say, the root of
Scabiosa succisa) with alcohol, precipitate the tincture with ether,
colledt and wash the white precipitate with ether, and throw down
its aqueous solution with acetate of lead. After this precipitate is
decomposed under water with sulphuvet of hydrogen and the
filtered liquid evaporated, the green acid remains as an amorphous,
yellow, brittle, acid mass.

Guacin, Resinous bitter substance of the leaves of Mikania
Guaco (and perhaps other Guaco-plants). Draw out with ether,
treat the ethereous extract with alcohol, the aleoholic extract with
boiling water, the aqueous extract again with aleohol, and evapo-
rate the latter solution to dryness.—Yellowish-brown, resinous,
very bitter, fuses at 100° dissolves very slightly in ecold, abun-
dantly in beiling water, most readily in alcohol and ether.

Guaiacic Acid=C;z Hg Og. In the wood and resin of
CGruaiacum officinale. Dissolve the resin in aleohol, concentrate the
solution to one-quarter its volume, separate after cooling the acid,
yellowish liquid from the subsiding resin by filtering, evaporate
the former to a syrup-consistence, exhaust with ether, evaporate
the solution and sublimate the acid from the obtained warty mass
containing resin over a carefully-conducted fire.—White, shining,
negdle-like erystals, much more soluble in water than benzoic or
cinnamic acids, also soluble in alecohol and ether. Requires
turther comparisons with benzoie acid.

Guaiaconic Acid=Css Ha Oy Constitutes about 70% of
guaiacum resin. An alcoholic solution of gnaiacum resin is mixed
with an alcoholic solution of caustic potash; the liquid is separated
from a solid product, consisting of acid guaiacum resin and potash,
and evaporated at a temperature of 30°. A thick syrup-like fluid
remains, which mixes with absolute alcohol under separation of
some acid gualacum resin combined with potash. Remove the
mass, pervade the liquid with carbonie acid, filter, mix the filtrate
with water and a little hydrochloric acid, evaporate the aleohol,
and wash the resin thus obtained with warm water. It appears,
after drying, as a brittle, brown mass. This resin, by treating
with ether, is decomposed into Guaiaconic acid, which dissolves,
and into guaiacum beta resin remaining undissolved. Separate
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with many oxydising substances (nitrous acid, chlorine, &c.). It
consists of about 70°_ guaiaconic acid, 10°/, acid guaiacum-resin,
10°/, beta-resin, and of guaiacic acid, and guaiacum-yellow.

Guaiaretie Acid=Cyp Hs O3 + HO. In guaiacum-resin,
constituting 10°/, of it. Boil the pulverised resin with half
its weight of caustic lime and sufficient water for half an hour,
strain, dry the residue and exhaust with hot aleohol, distil off
the alecohol from the tincture, dissolve the remnant in soda-ley,
allow the solution to stand cold, press the soda salt, recrystallise
in water with a little caustic soda, decompose with hydrochlorie
acid, and crystallise in alcohol.—Soft, small warty and scaly
crystals, of a faint odour of vamilla, when crystallised in acetic
aeid inodorous brittle needles, when erystallised in diluted aleohol
shining lamine ; fuses at 75° to 80° under loss of water, by rapidly
heating mostly volatilised without decomposition ; insoluble in
water, dissolves in 1-8 parts aleohol of 90°/,, likewise in ether,
also in chloroform, sulphide of earbon, acetic acid, benzol ; in con-
centrated sulphuric acid with purple colour, and reprecipitable by
water with white colour ; little soluble in liquor of ammonia. Its
compounds with the fixed alkalies dissolve readily in water.

Gum=C2 Hy; Oy, Just as scarcely any part of a plant is
without fibre, so in all likelihood no plant is without gum ; at all
events, gum is obtained in every phyto-chemical analysis, though the
quantity obtained is sometimes exceedingly small. Being in-
soluble in ether, and as alcohol dissolves scarcely traces of it, the
gum always oceurs in aqueous extracts, being extracted completely
on account of its ready solubility in the solvent. The qualitative and
quantitative determination is effected by boiling the extract (pre-
pared with cold water) for a short time, filtering off a flocky tur-
bidity (albumen), concentrating to a small bulk at a gentle heat, and
mixing the residue with alcohol of 957/ in small quantities as long
as any cloudiness is produced. The viscid, dough-like precipitate is
washed with aleohol, re-dissolved in as little water as possible, the
solution precipitated as before with alcohol, the deposit washed
with aleohol, dried at 100° and weighed.

The gum, as obtained by this process, contains generally more or
less foreign matters, as inulin, sugar, dyeing substances, mineral
salts, &e., to remove which completely is most difficult or im-
possible, Should the gum, thus repeatedly precipitated with
aleohol and then dried perfectly, be soluble in an equal weight of
cold water, then it contains either no inulin or only so little
(ome-fifth per cent. or less) that this can be left out of considera-
tion. But, as inulin is convertible into gum with comparative
ease, it is also possible that a portion of the gum obtained may
have been originally inulin.

Another contamination of the gum, obtained as above, consists
of pigments of various kinds, They are almost never absent, and
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are indicated by the more or less darkened colour of the gum.
They are so obstinately attached to it as to be removable only by
bleaching, which would destroy also part of the gum. Fortunately,
the quantity of the adhering pigment is always so minute as to be
practically of no consequence in the quantitative analysis.

By the repeated precipitation with alcohol any sugar present in
the gum may be expected to be thoroughly removed. Any
remaining traces may be discovered as follows:—Dissolve from
10 to 20 grains of the dried and pulverised gum in a little water,
add one drop of a solution of sulphate of copper (1 part to 9 parts
water), and enough of solution of caustic potash or soda to give it
a decidedly alkaline reaction. Tt must yield with pure gum a
clear, blue liquid, and must remain so when heated to the boiling
point; while in the presence of sugar the colour will be changed,
and a red powder (suboxyd of copper) subsides. Gum free from
sagar has no disoxydising effect upon the salts of oxyd of copper,
but effects only a blue solution with excess of potash or soda.
The best kinds even of commercial gum arabic contain traces of
sugar, which may be thoroughly removed from the finely pul-
verised gum by treating with alcohol.

Another and very frequent impurity of gum obtained as above,
or exudating spontaneously, consists in mineral substances
(alkalies and alkaline earths), which are combined either with the
gum itself, while this acts as a weak acid, and has, therefore,
an acid reaction when dissolved in water; or, less frequently, these
alkalies are fixed to stronger acids (phosphorie acid, &c.) forming
compounds which dissolve slowly or not at all in aleohol. Their
presence is best ascertained by incinerating a portion of the gum
at the air. If a remnant is left, mineral substances were present,
and the weight of the ashes thus obtained has, therefore, to be
subtracted from that of the gum. To prepare a gum free from
mineral substances, its aqueous solution has to be strongly
acidified with hydrochloric acid and precipitated with alcohol; the
deposit is washed with alcohol and redissolved in water, again
acidified with hydrochlorie acid and precipitated with aleohol, and
these operations are repeated several times.

Different gums have different reactions with the same reagents.
Gum Arabic (from Acacia Arabica, A. Seyal and other species)

is precipitated from its aqueous solution by subacetate of

lead, chloride of iron, and silicate of potash; it becomes thick
with borax solution, and is not affected by acetate of lead;
whereas many other gums, on the contrary, are precipitated by
acetate of lead, yet are not affected by subacetate of lead, chloride
of iron, silicate of potash and borax. A cold concentrated
sulphurie acid colours pulverised gum, only after several hours,
but renders it black instantly on heating; when boiled with
diluted sulphuric acid it is converted into grape sugar. Nitric acid
produces oxalic and mucic acids, Todine shows itself inactive to gum.
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soluble in alcohol, but scarcely or not in water, Nitrate of
silver produces in the aleoholic solution of hederate of ammonia
a white precipitate, which dissolves in hot aleohol and subsides
on cooling in a crystalline state.

Hedera-Tannic Acid, In the seeds of Hedera Helix, Is
obtained from the seeds, exhausted successively with ether and
with alcohol (to be used for the preparation of hederic acid), by
boiling with water. Mix the decoction with acetic acid and
acetate of lead, remove the precipitate and throw down the liquid
with ammonia. The beautiful yellow precipitate is slightly
washed (being soluble), afterwards decomposed under water with
sulphuret of hydrogen and the solution filtered. The liquid yvields
on evaporating the acid but in an impure state. — Inodorous,
amorphous, acid substance, the solution of which colours the
salts of iron-oxyd dark-green, but does not precipitate glue.

Helenin=Cys Hyy O5. In the root of Inula Helenium.
Exhaust with aleohol, and mix the tincture hot with three times
its volume of water. It becomes cloudy, and the Helenin
subsides slowly in a crystalline form.—Forms white, friable,
quadrangular prisms and needles of faint smell and taste,
insoluble in water, readily soluble in alechol and ether; fuses at
75% boils at 275% to 280° under partial decomposition, dissolves in
concentrated sulphuric aeid with red colour, which becomes
slowly darker,

According to Kallen, Helenin is resolvable into two erystal-
lisable substances, for one of which he retains the name Helenin—=
Ci2 Hg Os. It is devoid of odour and taste, fusible at 110°. The
other is Alant-camphor==Cs Hig Oz, with a smell and taste sug-
gestive of peppermint; fuses at 64°; yields cymol by distillation
with phosphorus-pentasulphide.]

Helianthic Acid=Cyy Hg Og. In the seeds of Helianthus
annuus. Exhaust the seeds, freed from the husks, with hot
aleohol, distil off the latter from the tincture, filter the residue,
precipitate the liquid with acetate of lead, decompose the washed
precipitate under water with sulphuret of hydrogen, filter and
evaporate the liquid.—Brownish-yellow, amorphous mass, friable
to a slightly coloured powder, fusible by heat; dissolves readily in
water and aleohol, not in ether; imparts a splendid dark-green
colour to chloride of iron, which changes to violet on addition
of ammonia; does not precipitate glue,

Helleborein=Cz; Hyy Oz One of the two glucosids of the
root of Helleborus niger and H. viridis, and present in larger
quantity than the other. It is obtained by boiling with water,
precipitating with subacetate of lead, removing the excess of lead
by sulphate or phosphate of soda, evaporating, precipitating with
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tannic acid, mixing the washed precipitate with alcohol, adding
oxyd of lead, drying, extracting with hot alcohol, precipitating the
Helleborein from the highly concentrated solution w_lth qther,
separating the H. before it conglutinates, and drying in a
vacuum. By repeatedly dissolving in alcohol and precipitating
with ether, it is obtained completely pure.—Crystallises from the
concentrated aleoholic solution slowly in translucid warty masses
of about the size of peas, composed of microscopic needles, turning
readily to a chalky white at the air and yielding a yellowish-
white, very hygroscopic powder. Tastes sweetish, dissolves most
readily in water and aqueous liquids, less readily in a:lcl;-hol;
insoluble in ether. The aqueous solution has a slightly acidulous
reaction, and dries to a yellowish resin. At 160° it becomes
straw-yellow and conglutinates, at 220° to 230° it turns brown
and becomes paste-like, at 280° viscid and is charred. Concen-
trated sulphuric acid dissolves it with brown-red colour, passing
slowly into violet. Alkalies and alkaline earths do not affect it.
Diluted acids quickly decompose it on boiling under formation of
sugar and of another product appearing in violet-blue flocks.

Helleborin=C;2 Hys O15. The other of the two glucosids of the
root of Helborus niger and H. viridis; only occurring in small
quantity. Toe prepare it, boil with alcohol, concentrate the decoctions
to a small volume; shake repeatedly with much hot water, and
evaporate the agueous solutions after removing the supernatant
fixed oil. The H., which then separates, is collected, washed
with water, and recrystallised repeatedly in boiling water until it is
snow-white. — Dazzling white, concentrically arranged needles,
almost tasteless when dry, but of an extremely acrid and burning
taste when dissolved in aleohol. It is insoluble in water, slightly
soluble in ether and fixed oils, but readily so in boeiling aleohol
and in chloroform. Above 250° it fuses and becomes carbonised.
Coneentrated sulphurie acid imparts to it a magnificent erimson-
red colour, and dissolves it slowly with the same colour. This
reaction is much more intense and sensitive than the similar one of
salicin. By immediately diluting the solution with water, most of
the H. subsides unaltered, only a small part having undergone a
decomposition into sugar and a resin. The same decomposition
takes place on boiling with diluted acids, while aqueous alkalies
have no effect.

Helonin=Cy; Hy NO3. Resinous substance, not belonging to
the alkaloids, from the seeds of Schoenocaulon officinale. Is obtained
by treating the impure veratrin, precipitated by caustic potash
after Conerbe’s method, with water in order to remove sabadillin
and sabadillin-hydrate. Extract the veratrin from the residue by
means of ether, dissolve the insoluble part in aleohol, and evapo-
rate the solution.—-It is brown, solid, insoluble in water, ether,
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five, represents the amount of Hydrocyanie acid.—Or, the result-
ing filtered solution of nitrate of silver is mixed with hydrochloric
acid, the deposit collected, washed, dried, and weighed. This
weight, divided by 5.35, also gives the quantity of H. acid.

Volumetrically, the same object of estimation is completed with
greater expedition and unaffected by the presence or absence of
hydrochloric or formic acids. For this purpose, dissolve 3°15
grammes of fused nitrate of silver in water, until the whole
amounts to 100 cubic centimeters. On the other hand, add to the
distillate in question, or to a certain fraction of it, potash-ley in
excess, then a few drops of chloride of sodium solution, and at last
cautiously, and under continual stirring, just enough of the nitrate
of silver solution to obtain a slight precipitate, which does not re-
dissolve. Every cubic centimeter of the silver solution, used for
this purpose, indicates 0:01 gramme Hydroeyanic acid,

To compute from the quantity of H. acid the amount of
amygdalin, originally present, the following equation will serve as
a guide:—One equivalent Amygdalin=Cjy Hy; NOg + 4 HO is
equal to 1 eq, Hydroeyanic acid = HCs N + 2 eq. Grape-sugar—
9 Cig Hig O + 1 eq. Oil of bitter almonds=C;y Hg Os. It
follows herefrom, that by multiplying the weight of the Hydro-
cyanic acid with 17, we obtain the weight of the amygdalin as
required.

Hygrin, Alkaloid, besides cocain (see this), in the coca-leaves.
When, in the preparation of cocain, more of the soda is added to
the slightly alkaline liquid, from which the cocain has been
removed by means of ether, Hygrin and a neutral oil of tobacco-
odour are dissolved by once more shaking with ether, and remain
behind after the ether has been distilled off. By heating this
residue to the boiling point, the temperature rises quickly to 280°
a brown alkaline oil passes over and a black resin remains. The
distillate when kept at 140° for several hours in a current of
hydrogen gas, allows the greater part (a) of a yellow colour to
pass over, the rest being only volatilized at 140° to 230°% and
condensing to a thick brown oil (b). Both portions contain
Hygrin, but contaminated in & with a neutral oil, and in & with
other volatile substances, To remove any ammonia present, a is
converted into the oxalate and dissolved in absolute aleohol, the
liquid is evaporated, and the remnant is mixed with potash-ley,
which separates the H. as an oil. After heating this alkaline
golution to the boiling-point in a current of hydrogen gas,
Hygrin, dissolved in water, passes over. It is separated from the
distillate by ether and remains after the ether has been distilled
off. The neutral oil, present besides Hygrin in b, is remuvad.b}r
dissolving b in water acidulated with hydrochloric acid, shaking
with ether and decanting the ethereous liquid; the solution,
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Mangostan-Resin=Cy Hys Oyp. Exudation of the stem of
Garcinia Mangostana. Of a beautiful lemon-yellow colour;
brittle; inodorous and tasteless; fuses at 110°; dissolves readily
in aleohol and in ether. Is decomposed by liquor of ammonia
intnltn;ra resins, the one of which fuses at 80° and the other
at 115

Mangostin=Cyy Hoy Oy In the fruit-peels of Gareinia
Mangostana. Boil the peels, after exhausting with hot water,
with alcohol, evaporate the tincture until amorphous, yellow
masses of resin and Mangostin are formed, dissolve the latter
in alcohol and add to the solution, heated to the boiling-point,
water in small quantities, until it becomes turbid. On cooling,
the resin subsides and the liquid, after being poured off and
kept for some time, throws down the Mangostin, which has to
be purified by dissolving in alcohol and precipitating with sub-
acetate of lead. The precipitate after washing is mixed with
aleohol and decomposed by sulphuret of hydrogen, the filtered
alcoholic liguid is mixed with water and allowed to rest until
erystals are formed, which have to be recrystallised in diluted
alcohol.—Thin laming of a beautiful gold colour, inodorous and
tasteless, fusible at 190°% partly sublimating at a higher heat,
neutral, insoluble in water, readily soluble in_alcohol, ether, and
alkalies, 3

Mannit==C: Hyy O12.  In considerable quantity in the manna,

a sweet exudation obtained by incisions into the stem of Fraxinus
Ornus and Fr. rotundifolia, and also oceurring in many other
plants, being contained in their roots, stalks, leaves, barks, seeds,
and also nearly in all fungi. To prepare it from the manna, allow
the aqueous solution to ferment with yeast, in order to destroy the
sugar, decolourise with animal charcoal, evaporate so as to
form crystals, and recrystallise. Or, boil with aleohol, filter hot,
let crystallise and recrystallise.—Forms long rhombie, concen-
trically or tuftily united needles of a slight and pleasant sweet taste,
without rotating power ; loses at 120° nothing of its weight ; fuses
at 166°, volatilises when kept in a fused state in small quantity
and sublimates unaltered; begins to boil at 200° while a portion
volatises and another portion loses 2 eq. water being converted into
mannitan, but the largest portion remains undecomposed ; above
250° it swells up and is destroyed. It dissolves in 6 parts cold and
in any quantity of hot water, almost insoluble in cold absolute
aleohol, in hot aqueous alcohol in large quantity (in 1430 to 1660
absolute aleohol at 14°, in 84 to 90 parts alcohol of 0.898 at

15° mnot soluble in ether. Yields with nitric acid, oxalic, but
no mucic acid, dissolves in concentrated sulphuric acid without
colouration, is not altered on boiling with diluted sulphuric acid,
with aqueous alkalies and with alkaline tartarate of copper; is
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not able to ferment with yeast, is not precipitable by acetate and
subacetate of lead, but by the ammoniacal acetate of that metal.

Marrubin., Bitter substance of Marrubium vulgare. Draw
out with hot water, digest the liquid with animal charcoal, which
takes up the bitter substance; treat the coal with alcohol, distil
off the alcohol from the tincture, warm the remaining liquid, until
every trace of alcohol is removed, withdraw the Marrubin from
the thick mass by means of ether, and allow the solution to
evaporate slowly.—It crystallises in colourless, rhombic, tabular
crystals, from the aleoholic solution in needles, tastes strongly
bitter, fuses at 60°, decomposes in higher temperatures, is almost
insoluble in cold water, slightly soluble in hot water, readily in
aleohol and in ether; has a neutral reaction; dissolves in concen-
trated sulphuric acid with brown-yellow colour, in hot con-
centrated nitric acid with yellowish colour; hydrochlorie acid
and alkalies have no effect.

Marum Camphor, passes over in the distillation of Tecurium
Marum with cold water.—White leaflets, heavier than water,
of a disagreeable aromatic smell and taste.

Masopin=Cy Hy O3. A crystalline resin, main ingredient
of the dschilte (the hardened sap of a Mexican tree, Achras
Sapota). To prepareit, boil the dschilte with water, and treat the
remaining viscid, elastic body with absolute alecohel, which leaves
the adherent caoutchouc undissolved. Precipitate the Masopin
from the alcoholic solution with water, and recrystallise in ether.—
White needles, of silky lustre, devoid of taste and smell; fuse at
155° without loss of weight, exhaling a pleasant odour, and
solidify afterwards to an amorphous, vitreous mass, the fusing
point of which is only 69° to 70°

Mastich., Exudation of Pistacia Lentiscus. Yellowish white,
transparent grains, on the fracture of glass-like lustre, of faint
smell, of aromatic and somewhat bitter taste, softens on masti-
cating, fuses at 80° readily soluble in absolute aleohol, ether and
oils, in aleohol of 80°/ to the extent of four-fifths, and leaving
a soft resin (masticin). The readily soluble portion of the resin
has the formula Cy Hg O 4, the slowly soluble Cio Hg Os.

Maynas-Resin=Cys Hys Os. From incisions in the stem of
Calophyllum Caloba and C. longifolium, in the South American
province of Maynas.—Crystallises from boiling aleohol in beauti-
fully yellow rhombic prisms, fuses at 105° is afterwards decom-.
posed, is insoluble in water, veadily soluble in aleohol, ether,
acetic acid, fixed and volatile oils, also in alkalies; in concentrated
sulphurie acid with beautiful red colour,

Mecea Balsam, Exudation of the stem of Balsamodendron
Opobalsamum. Of thin fluidity, pale yellow, of 0-95 density,
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in still higher temperatures yielding pyrocatechuic acid ; dissolves in
4000 parts cold and in 1000 parts boiling water, readily in alcohol
with dark-yellow colour, also readily in ether; is precipitable by
zlue.

Morindin=Css His Oy5.  Yellow dye of the root of Morinda
citrifolia.  Boil with alcohol, filter hot, recrystallise what has been
separated on cooling in alcohol, and afterwards in alcohol contain-
ing some hydrochlorie acid, in order to remove anorganic salts.—
Forms sulphur-yellow, fine needles, of silky lustre, fusible by heat
and decomposing in higher temperatuves; dissolves little in cold
with yellow colour, and readily in boiling water; forming a jelly-
like substance after cooling; slightly soluble in cold absolute,
copiously in diluted boiling aleohol; not in ether; in alkalies with
orange-red, in concentrated sulphuric acid with purple-red colour;
precipitates the salts of the alkaline earths and of the earth-metals,
likewise sub-acetate of lead.

Moringic Acid, In the oil of ben (from Moringa oleifera), is
probably identical with oleie acid.

Morus Tammni¢ Acid=Cyy Hg Oy In the wood of Maclura
tinctoria, as secretion in the interior of the logs. Recrystallise
these secretions vepeatedly in boiling water, dissolve in more
boiling water containing hydrochloric acid, filter the solution,
which has become turbid after cooling by the formation of a
reddish resin, and allow the solution to stand quiet, when the
acid will slowly separate.—It crystallises in light-yellow, micros-
copic needles, has a sweetish astringent taste and an acid reaction;
fuses at 200" and decomposes afterwards; dissolves in 6-4 parts
cold, and in 214 parts boiling water with yellow colour; readily
in aleohol, ether and wood-spirit, not in volatile and fixed oils;
is precipitable by glue, likewise with dark-green colour by salts of
oxyd of iron,

Morphin==s, Hyy NOg +2 HO. In opium, in the ripe and
in the green capsules and probably in all the other parts of
Papaver sommiferum, also in the capsules of Papaver Rhoeas,
and other species of that genus [and in the herb of Argemone
Mexicana.] Boil the opium with water, press, and repeat these
operations twice; evaporate to one-half, add milk of lime; boil for
a quarter of an hour, strain, press, boil the remaining mass twice
with water, concentrate the whole of the calcareous liquids to a
gmall bulk, add chloride of ammonium, heat for an hour or as
long as ammonia is evolved, leave to stand cold for eight days,
collect the sediment, wash with cold water, dissolve in hydrochloric
acid, treat the solution again with lime and chloride of ammonium,
dissolve the deposit again in hydrochlorie acid, digest the solution
with coal, filter, precipitate with ammonia and dry the deposit.—




133

Forms fine, white needles of silky lustre, or, when obtained from
the aleoholic solution and by slow evaporation, considerably long,
colourless, half-translneid, klinorhombic prisms, inodorous, slightly
bitter, in solution very bitter; loses at 120° its water and turns
opaque, fuses afterwards and becomes decomposed; dissolves in
1000 parts of cold and in 500 parts boiling water, in 30 parts
cold and in 20 parts boiling alcohol of 807/, with decidedly alka-
line reaction; not soluble in ether, but in 60 parts chloro-
form, also in amylaleohol ; most readily in diluted acids, in con-
centrated sulphuric acid yellowish, in concentrated nitric acid red
afterwards yellow, in concentrated sulphuric acid containing a
little nitric acid, violet-red; separates from iodic acid instantly
iodine with brown colour, blues the salts of oxyd of iron; dissolves
in fixed caustic alkalies and in alkaline earths, little in ammonia ;
neutralises the acids completely. TIts salts are for the most part
erystallisable, taste very bitter, dissolve in water and in aleohol,
not in amylaleohol, are only precipitable by tannic acid when quite
neutral,

[Moschatin, See Tvany and Acmiuneiy.  Contained, besides
achillein, in the alcoholic solution of the aqueous extract. Iissolve
the floceulent mass, obtained by treating the alcoholic residue with
water in absolute alcohol, evaporate to dryness on the water-bath,
heat with water, and wash with cold water, until the mass becomes
brittle under water.—A slightly hygroscopic powder of aromatie,
bitter taste, soluble in absolute alcohol, scarcely in water.]

Moss-starch =LicHENIN.
Mucilage= VEGETABLE MUCITAGE.

Mucin, Peculiar protein substance contained in crude gluten ;
but the complete isolation of which has not been achieved yet.
See Gluten and Glutin,

Mudarin, Peculiar bitter substance of the root of Calotropis
gigantea and C. procera. Is obtained by treating the aleoholic
extract with water and evaporating the solution.—Light-brown,
pellucid, brittle, inodorous, of nauseous bitter taste, insoluble in
ether and in oils. The cold concentrated agqueous solution becomes -
turbid when gently heated, gelatinises and splits up at last com-
Ppletely into water and a pitch-like coagulum which does not
redissolve on cooling, but does so slowly on addition of fresh
water. The alcoholic solution does not coagulate.

Mycose=Cyz Hy; Oy + 2 HO.  Peculiar kind of sugar of
ergot (the mycelium of Cordiceps purpurea). Precipitate the
aqueous extract with subacetate of lead; remove any lead from
the filbrate by means of sulphuret of hydrogen; evaporate to a
syrup consistence, and purify the crystals which will have formed
after some time by rinsing with alcohol and recrystallising in
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acetic acid, precipitate the solution with acetate of lead, and
decompose the deposit, after washing and while still moist, with
sulphuret of hydrogen. The sulphide of lead, after washing, yields
up the dyeing matter to alcoholic acetic acid, impure Oenolin
remaining after evaporating, and which is freed from fat by
boiling with ether.-—An almost black mass, yielding a beautiful
violet powder, or a red-brown one when dried at a temperature
of 100° to 120°; permanent at the air; intumesces in the heat and
becomes decomposed, is insoluble in water, yet dissolves in water
containing acetic or tartarie acid, likewise in wood spirit, not in
pure aleohol, but in aleohol containing even very little acetic acid,
with blue, with more acetic acid with ved colour; not in ether,
benzol, chloroform, sulphide of carbon, volatile and fixed oils.
Acetate of lead occasions in the alcoholic solutions a purely blue
precipitate, nitrate of lead a violet one, subacetate of lead blue
and a little brownish, subsulphate of iron blue-violet, sulphate of
iron dark nut-brown, chloride of iron yellowish, acetate of copper
nut-brown, subchloride of tin violet-red, subnitrate of mercury a
precipitate of the colour of wine-yeast, nitrate of merenry light-
brown, nitrate of silver brown-red; alum causes no precipitate.

0il of Achillea Millefolium (milfoil). Obtained by distil-
lation with water. The oil of the flowers is dark-blue, of sub-
acid reaction and 092 sp. gr. The oil of the herb is also blue
and of a deeper colour than oil of chamomile, thick and of almost
butter consistence when cold, of strong smell, tastes similar to the
herb, afterwards a little burning, has a density of 0-852-0-917.
The oil of the fruits is greenish. The oil of the root is colourless
or slightly yellowish, smells peculiar and disagreeable, somewhat
like valerian, has an unpleasant, but not penetrating or burning
taste, is lighter than water.

[0il of Achillea moschata (oil of iva). Obtained by distilling
the herb, before flowering, with water.—Clear yellowish liquid,
of a very pleasant, strongly ethereous odour, and bitter, warming
taste. Boils at 180° to 2107,

0il of Achillea nobilis (showy milfoil). Obtained by aqueons
distillation of the herb, the flowers or the fruits.—Pale-yellow,
thick; of a very strong smell, similar, but more refined, than oil
of milfoil, and at the same time somewhat camphor-like; of an
aromatic, camphoraceous and somewhat bitter taste; of 0-97-98
density; dissolves readily in aleohol.

0il of Acorus Calamus (sweet flag). Obtained by distillation
with water from the rhizome.—Pale to dark yellow; of a strong
penetrating odour similar to the root, and of an aro.matic. bitter,
burning, slightly camphoraceous taste; of 0-89-08 density ; dissolves
readily in alcohol; boils at 195° after the more volatile part (pro-
bably a hydrocarbon isomeric with oil of turpentine) has passed over.
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Qil of Aleurites triloba (kekune, the candle-nut tree). Fixed
oil, obtained from the seeds by boiling with water,—Is thin,
inodorous, and tasteless. Acts as a mild purgative,

0il of Allium sativam (garlic)=Cs H; 8. Obtained by
distillation with water from the bulbs; also from the leaves of
Sisymbrium Alliaria, and mixed with oil of mustard from the
herbs and seeds of Thlaspl arvense and other Crucifers; seems,
like oil of mustard, not to exist ready formed (certainly not in
eruciferous plants), but to be produced by the action of water.
In the raw state it is brownish yellow; of the most intense garlic
odour; heavier than water and slowly soluble in it; it is partly
decomposed on rectifying and an oil=Cg Hs S passes over as
a pale-yellow or colourless liquid of great light-refracting power
and of a less nauseous odour; lighter than water; without action
on metallic potassium; soluble in cold concentrated sulphuric acid,
with purple-red colour, changing to a deep indigo-blue with hydro-
chloric gas, and precipitating much sulphide of silver from a solution
of the nitrate.

0il of Alpinia Galanga, A. officinarum (galingal). Obtained
by distillation with water from the tubers.—Smells similar to
cajeput oil; is lighter than water; dissolves readily in alcohol; of a
similar constitution as oil of cajeput.

0il of Andropozon (lemon grass). Obtained by aqueous
distillation of A. Iwarancusa, A. Calamus, A. citratus, A.
Martini, A.Schoenanthus, A. muricatus.—Colourless or yellowish ;
thin; smells penetrating, aromatie, similar to roses, but fainter;
has an acrid taste, similar to oil of citron; of neutral reaction;
lighter than water; boils at 147° and above. Is a mixture of
different oils. [It yields a solid compound with bisulphide of soda
solution.—Flueckiger and Hanbury. |

0il of Anemone, See ANEMONIN,

0Gil of Anime, Obtained by the distillation of the resin.
—Limpid; of a strong but not unpleasant odour, and of hot taste.

0il of Anthemis nobilis (chamomile). Obtained by aqueous
distillation from the flowers,.—Blue or greenish; is a mixture
of a hydrocarbon Cg Hys with angelic and valerianic acids,
which remain in rectifying the oil with potash-ley. The hydro-
carbon has a pleasant, lemon-like smell and boils at 175°.

[According to Demargay, oil of chamomile is a mixture of
several compound ethers, principally the angelates and valerates of
butyl and amyl. ]

Oil of Apium graveolens (celery). Obtained by aqueous
distillation of the herb and fruits.—Colourless or pale yellow; of
penetrating odour; of a sweetish, warming taste, of 0-881
density ; dissolves readily in aleohol,






143

obtained by evaporation.—It is dark grass-green, thicker than
olive oil; of a mild, afterwards rancid taste ; smells like the root ;
remains liquid at temperatures much below 0°.

[0il of Atherosperma moschatum (Australian sassafras). Ob-
tained by aqueous distillation from the bark.—Thin, unctuous, pale
yellow when fresh, becomes yellowish-brown by age. Resembles
in odour sassafras oil with an admixture of caraways. Taste
aromatic, bitter, prickling on the tongue. Sp. gr. 104, Boils at
230° to 245°. Report of Exhibition of lﬂﬁﬂf

0il of Atropa Belladonna (deadly night-shade). Obtained by
pressing the seeds.—A little thicker than linseed oil, inodorous, of
mild taste, of 0-925 density, dries slowly, becomes very thick and
turbid at — 16° congeals completely at — 27°,

0il of Balsam of Copaiva=Cz Hjs. Obtained by distillation
with water. Is colourless, thin; smells similar to the balsam ;
has an acrid, lasting, bitter taste, of 0-88 to 0-91 density ; boils at
245°,

0il of Balsam of Peru=Cs Hy; 04 (Ciy H7 O 4+ Cis Hy
03), Cinnamein or Cinnamate of Benzyl. Boil the balsam with
a solution of soda and wash with water. The remnant separates
into a resin and a yellow-brown liquid. Heat the latter to 170°,
distil with steam of the same temperature, and desiceate the distil-
late with chloride of calcium.—A colourless oil of great light-re-
fracting power, liquid at — 12°; has a faint, pleasant smell and
an acrid, aromatic taste; of 1:098 density ; of neutral reaction ;
boils at 340° to 350 and distils under partial decomposition ; dis-
solves scarcely in water, readily in alcohol and in ether ; is decom-
posed by potash-ley into benzyl alcohol and cinnamate of potash.

Oil of Bassia, See Bassia Far and GanaM-BuTTeR.

0il of Betula alba (birch). Obtained by distilling the leaves
with water.— Colourless, thin; of a pleasant balsamic odour, similar
to young birch-leaves or roses; tastes at first mild, sweetish, after-
wards peculiarly balsamie, aerid, and hot; becomes a little turbid
and thickish at 0° but not hard or crystalline even at — 10°; is
lighter than water; dissolves in 8 parts alecohol of 0-850. [Not
to be confounded with the oil of birch-bark, obtained by dry dis-

tillation, and utilised in the preparation of the fragrant Russian
leather.—F. v. M.]

0il of Brassica alba and B, nigra (mustard). Fixed oil,
obtained by pressing the seeds. Is yellow; of 0:917-920 density ;
of mild smell and taste; thickens at—12°; is not drying. Con-
tains the glycerides of erucic and sinapoleic acids.

0il of Brassica nigra=C: H; N8,. Obtained by distillation
with water, but does not pre-exist. Oils of similar, but as yet
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0il of Carum Petroselinum (parsley)=Cy Hys. Obtained,
besides a less volatile stearopten (see Parsley-stearopten), by dis-
tilling the fiuits with water.—Is freshly distilled greenish-yellow,
rectified colourless ; thin ; smells like the fruit; of 1:01-1-04 density;
solidifies between 2° and 8°; boils between 160° and 170°; dissolves
readily in aleohol.

0il of Chenopodium ambrosioides (Mexican tea). Obfained
by distilling the herb with water.—Pale to greenish-yellow, recti-
fied colourless; very thin; of great light-refracting power; smells
strongly of the herb; tastes strongly aromatic and cooling similar
to peppermint; of 0902 density; boils at 179-181°; dissolves
readily in aleohol.

0il of Chrysanthemum Parthenium (pyrethrum). Obtained
by distillation with water from the flowering herb.—Gureenish ;
deposits on keeping stearopten ; distils between 165-220°,

0il of Cinnamomum Burmanni (massoy). Obtained by the
aqueous distillation of the bark.—Consists of a light, of a heavy
oil, and of stearopten. The first is colourless, mobile; smells
similar to sassafras. The heavy oil is thicker, like the first of
acrid and pungent taste, but of fainter smell ; is less volatile;
becomes thick at — 107, but not crystalline. The stearopten is
white, pulverulent, inodorous, almost tasteless, heavier than water.

0il of Cinnamomum Camphora, See CavpHOR.

0il of Cinnamomum Culilaban, Obtained like the preceding
oil.—Colourless; smells like the oils of cajeput and cloves mixed ;
is heavier than water.

0il of Cinnamomum Zeilanicum and €, Cassia (cinnamon)
=Cigs Hg O3. Obtained by distilling with water the bark and
flowers of the first and the bark of the latter.—Yellow, rectified
colourless, of the pleasant odour and burning taste of einnamon;
of 1'008 density; boils at 220°%—A steropten = Cs5 Haog Oyp sub-
gides slowly from the oil and appears, after re-crystallisation in
alcohol, under the form of colourless and inodorous, highly
shining, brittle prisms. The oil of the leaves of €. Zeilanicum is
very similar to that of cloves; of 1053 density; contains caryo-
phyllic and benzoie acids and a hydrocarbon C5 Hy.

0il of Citrus Aurantium (orange). The oil of the flowers
is obtained by aqueous distillation, and consists of an oil, easily
soluble in water—constituting the so-called Aqua Naphe-—and
another sparingly soluble, which is colourless or yellowish, of
extremely pleasant odour, of neutral reaction, of 0-85-90 density;
forms stearopten on keeping.—The oil of the fruit=C(%, Hyg, is
obtained by pressing the rind, and is purified by vectification. It
has a pleasant smell, 0-830-0-880 density, and boils at 180°. The
oil of C. Aurantium var. sinensis is obtained from the rind of the

L
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fruit in the same manner, and has the same composition as the
preceding. It resembles oil of lemon.,

0il of Citrus Bergamia (bergamot). Prepared like oil of C.
Aurantium, from the fruit.—Colourless, thin, of very pleasant
odour; of 0-860-0-870 density; boils at 183% Is a mixture of a
hydrocarbon=Csy Hyg, and a hydrate of the same.

0il of Citrus Limetta=Csy H;s. Obtained like oil of lemon,
and greatly resembling it.

0il of Citrus medica (lemon)=0Cs Hys. Obtained like the
preceding.—Colourless or yellowish, thin ; of pleasant lemon-odour,
and 0-840-0-860 density; boils at 160°-175°.

0il of Cochlearia officinalis (scurvy grass)=C; H; SO. Ob-
tained by distillation with water from the herb of Cochlearia
officinalis, C. Danica and C. Anglica.—Possesses the pungently
acrid smell and taste of the green herb in the highest degree; has a
density =0-942.—The so-called Cochlearia stearopten, which forms
in the aqueous and spirituous distillates of the herb, is a substance
crystallising in small iridescent laminae and needles of a faint
odour, but acrid aromatic taste; of 1-248 density; fuses at 45°,
sublimates unaltered, and consists of Cg H; Os (Cs Hy + 2 HO=
hydrate of allyl). -

Qil of Convolvulus scoparius and C. floridus (rosewood).
Obtained by distilling the root and stem with water.—Pale-yellow,
thin, lighter than water; smells of roses and cubebs, a little rancid ;
has a bitter, aromatic taste.

0il of Coriandrum sativam (coriander)=Cs Hyg O3, Ob-
tained by aqueous distillation from the fruits.—Colourless or
yellowish, of the smell and taste of the fruits; neutral; of 0-859-
0-871 density; boils at 1507, but not constantly.

0il of Corylus Avellana. See Hazeowur-Orw.

0il of Crocus sativas. Obtained by distillation with water
from the stigmata.—Yellow, thin, lighter than water, of the
specific odour of saffron; becomes slowly converted into a solid
mass, which sinks in water. [The oil is, according to Rochleder, a
decomposition product of crocin. ]

0il of Croton Eluteria and C. Sloani (cascarilla). Obtained
by distillation with water from the bark.—Dark yellow; smells of
camphor, lemons, and thyme; has an aromatic, somewhat bitter
taste; of 0:938 density; begins to boil at 180° the boiling point
rising afterwards. Consists of, at least, two different oils, the more
volatile of which is probably a hydrocarbon.

0il of Croton Tiglinm=Crorox O1L.
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0il of Cucurbita Pepo (pumpkin). Obtained from the seeds
by pressing.— Pale-yellow, thick, inodorous, and tasteless; of 0-923
density; solidifies at — 15°; dries slowly.

0il of Curcuma longa, Obtained by distillation with water
from the root.—Citron-yellow, thin, of penetrating smell and hot
taste.

0il of Curcuma Zedoaria (zedoary). Obtained, like the fore-
going, from the tubers.—Pale-yellow, turbid, thick, heavier than
water ; has a peculiar fragrant, camphor-like odour, and a some-
what bitter, hot, camphoraceous taste.

0il of Cyperus esculentus (earth-nut). Obtained by pressing
the tubers,— Yellow, inodorous, mild; of 0-919 density; solidifies
at 0°; is readily saponified ; hardens with hyponitric acid.

0il of Dahlia purpurea. Obtained by aqueous distillation
from the tubers.—Yellowish; smells very strongly like the tubers;
has a sweetish, afterwards sub-acrid taste ; sinks slowly in water;
becomes thick like butter, somewhat crystalline, and separates
benzoic acid.

[0il of Daphne Mezereum., Fat-oil obtained by pressing the
fruits.— Yellowish, drying oil of at first sweet, afterwards burning-
sharp and acrid taste, and of 0-8903 density at 15° C. It dissolves
in ether, sulphide of carbon and benzol, less in strong aleohol; does
not solidify at — 16° It forms with concentrated sulphuric acid a
deepred, heavy liquid; with concentrated nitric acid a red
mass of a bitter-almond-like odour. It consists, according to A.
Casselmann, of about 107/ stearin, palmitin and myristin, and of
90°% linolein and olein, with traces of volatile fat acids and
-coceognin. | _

0il of Dancus Carota (carrot). Obtained by distilling the root
with water.—Has a peculiar strong, penetrating smell, and a
similar taste, warming and somewhat disagreeable; of 0:886
density.

0il of Dicypellium caryophyllatum (clove-bark). Obtained
by distilling the bark with water.—Is heavier than water; rve-
sembles in odour oil of cloves, and is somewhat similarly consti-
tuted.

0il of Dryobalanops. See Borneex and BorneoL.

0il of Elais Guineensis, See Pary-orr.

0il of Elemi=Cy H,s. Obtained by aqueous distillation,—
Colourless, mobile, smells like elemi-resin ; has an acrid taste; of
0:850 density ; boils at 166°-174°,

il of Elettaria Cardamomum (cardamom). Obtained by
distilling the seeds with water.—Pale-yellow, of the odour and
taste of the seeds, of 0-92-0-04 density; neutral ; deposits a stea-
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bility, form the following series :—Camphor, rosin, mastich,
callitris-sandarae, elemi, sandarvac, kaurie-gum, dammara, asphalt,
xanthorrhea-resin, dragon’s-blood, benzoin, copal, amber, anime,
shellac, caoutchoue, beeswax. Gutta-percha is not dissolved.
(Rep. of Exh. of 1862.) According to Cloez, Eucalyptus oil contains
hydrocarbons and a distinet compound, Eucalyptol==Csy Hyy O 2,
obtained by repeated fractional distillations. Eucalyptol is a very
mobile, colourless liquid, boiling at 175°, and of 0-305 sp. gr. at 8°
It rotates polarised light to the right ( [a]=+ 10-42°), remains
ligquid at — 18%; is little soluble in water, completely in aleohol, the
solution having a rose-like odour when highly diluted. Eucalyptol
is slowly acted upon by nitric acid ; converted into a tarry mass
by concentrated sulphurie acid ; forms, when distilled with phos-
phoric anhydride, Eucalyptin==Cy; Hyg, a liquid boiling at 165°,
and of 0-836 density. |

0il of Eugenia caryophyllus (cloves). Obtained by distilling
the flower-buds and flower-stalks with water.—Colourless, but he-
comes coloured by age; of the smell and taste of cloves; of 1:030-
1:060 density. Is a mixture of eugenic acid and a hydrocarbon=
Cgo Hyg. The latter is obtained by distilling the erude oil with
potash-ley, washing the oily product, desiceating with calcium-
chloride, and rectifying. It is colourless, of great light-refracting
power; smells like oil of turpentine, but dissolves more sparingly
in aleohol; is of 0-910 density; boils at 142° to 151°,

0il of Euonymus Europius, Obtained by pressing the
seeds.—Pale-yellow ; smells like rape-oil, tastes bitter, afterwards
rancid; has 0-938 density; solidifies at — 12°; yields the bitter
prineiple to warm water; dissolves with difficulty in aleohol with
an acid reaction, Contains olein, palmitin, acetin, and free benzoic
acid.

0il of Fagus sylvatica (beech). Obtained by pressing the
seeds.—Yellow, of a mild and pleasant taste; of 0-920 density;
becomes thick and turbid at — 10° solidifies at — 17°; turns
easily rancid.

0il of Feeniculum officinale (fennel). Obtained by distilling
the fruits with water.—Pale-yellow ; smells and tastes like the
fruit, sweetish and aromatic; solidifies below 10°; is of 0-968
density at 20° consists of a hydrocarbon isomeric with oil of
tlu*[;](;ninine, boiling at 185° to 190°% and of liquid and solid
anethol,

0il of Galipea Cusparia (angustura). Obtained by distilling
tl_m‘bark with water.—Pale-yellow; smells peculiarly aromatic,
mn:ullar to Ligusticum; tastes at first mild, afterwards acrid ; has a
density of 0'934; boils at 266°, Is a mixture of a hydrocarbon
and an oxygenised oil,
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Qil of Linum, See Linseep O1L.
Qil of Lucuma, See Suea BUTTER.

_0il of Lycopus Europieus. Obtained from the herb by dis-
tillation with water.—Green, butter-like ; smells like the herb; has
an acrid taste.

Qil of Madia sativa, Obtained by pressing the seeds.— Deep-
yellow, thick, mild, of 0935 density; solidifies at — 10° to — 17°;
dries slowly.

0il of Matricaria Chamomilla (German chamomile). Ob-
tained from the flowers by distillation with water.—Dark-blue,
thick, smells strongly of the flowers, tastes aromatic hot, is lighter
than water, Has nearly the same composition as common cam-
p]lDI':Om H]ﬁ 02-

[According to Kachler it contains capric acid, an oil isomeric
or polymeric with common camphor, and boiling at 150°-165°;
another oil of the same composition, deep-blue, of 281°-289°
boiling point, and identical with blue oil of galbanum (of 281°
boiling point); also a small quantity of hydrocarbon==Cs H;g.

The distilled water contains, besides, propionic acid. |

0il of Melaleuea (eajeput). Obtained by aqueous distillation
from the foliage and branchlets of difterent species, especially M.
Leucodendron.—Pale-green, rectified colourless, of a penetrating
camphoraceous smell and burning taste, of 0-91-0-94 density;
boils at 175% dissolves readily in aleohol.

[M, ericifolia, Pale-yellow, taste and smell like cajeput-oil ;
thin, of 0-899-0-902 density, boils at 149°-184°.—J. Wilsonis.
Resembles cajeput-oil; of 0:925 density.— M. parviflora. Of oily
consistence and amber colour, 0-938 density ; boils at 185°-209°;
resembles the foregoing.—JM. wncinata. Green, smells like M.,
ericifolia with an admixture of peppermint.— M. genistifolia.
Pale greenish-yellow, mild in odour and taste.—J[. squarrosa.
Green, of disagreeable taste.—JM. linarifolia.  Light straw-
coloured, mobile ; of rather pleasant, cajeput-like odour; taste very

ble, suggestive of mace, afterwards mint-like; of 0-903
density; boils at 175°-187%—Rep. of Exh. of 1862.]
0il of Melissa officinalis (balm). Obtained from the whole herb

by aqueous distillation.—Pale-yellow, thin, of a pleasant lemon-
like smell and of 0:85-0-92 density.

0il of Mentha., Obtained by distilling the herb with water.-—
M. piperite (peppermint): Colourless, yellowish or greenish-
yellow, of peculiar odour and burning, camphoraceous, then cooling
taste; of 0-84—0-92 density ; boils at 188°-193°%; dissolves readily
in alcohol.— A1, Pulegium (penny-royal)=Cso Hyg O2. Of 0-927
density; boils at 183°-188°.—JM. wviridis (spearmint); Of 0-91-
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0-93 density; after the stearopten has been removed by rectifica-
tion, of 0'876 density; boils rather constantly at 160° [Glad-
stone found in the crude oil a hydrocarbon almost identical with
oil of turpentine, mixed with an oxydised 0il=Cp Hyy O 2, which
is isomerie with carvol, of 0951 density, 225° boiling point, and
bearer of the peculiar smell of the plant.—M. australis: Like
peppermint-oil of second quality.—M. gracilis: Odour between
peppermint and penny-royal; of 0-914 density.—M. laxi flora: Of
coarse smell ; of fiery, bitter, very unpleasant, nanseous taste; of
0924 density.—FRep. of Exh. of 1862, ]

0il of Mercurialis annua, Obtained from the (dried) herb
by distillation with water.—Of a thickish consistence. The green
herb is said to yield no oil.

0il of Moringa oleifera (ben). Fat-oil of the seeds.—Pale-
yellowish, of 0:912 density ; fluid at 25°, thick at 157 solid at lower
temperatures; inodorous, of a pleasant mild taste (according to
others, acrid and bitter); saponifies slowly; contains a peculiar,
solid fat-acid, Benic acid=Cy His O,;.—The oil of M. aptera
contains a peculiar but liquid fat-acid, Moringic acid, which
scarcely differs from oleic acid,

0il of Myriea, See Myrica Wax,

0il of Myrica Gale (gale). Obtained by distilling the leaves with
water.—Brownish-yellow, at 12° thickish ; of a peculiar, pleasant,
balsamic odour ; tastes at first mild, afterwards hot, and lastingly
styptic; 1s of neutral reaction, of 0-876 density ; dissolves in 40
parts aleohol of 0.875.

0il of Myristica fragrans, Obtained by distillation with
water.—(a) From mace, the covering of the seeds; yellowish, thin,
smells strongly like mace, of a burning aromatic taste ; separates
no solid at — 12° begins to boil at 160° the temperature slowly
rising to 180°. The composition of the oil is 3C;, Hyg + HO, the
more volatile portion being a hydrocarbon of thyme-like odour,
0-853 density.- -(b) From the seeds (nutmegs). Nearly colourless,
thin, of a strong smell and taste of the seeds, neutral ; yields no
sediment, even at — 7°; is of 0-850 density; commences to hoil at
160°% the temperature rising slowly beyond 200° Its composition
is exactly like oil of mace.

0il of Myrrth=Cs Hy; Os. Obtained by distillation with
water. Pale-yellow, thickish, of the taste and smell of myrrh ;
lighter than water ; of acid reaction.

0il of Myrtus communis (myrtle). Obtained from the leaves,
flowers, and fresh fruits by aqueous distillation.—Yellowish or
greenish yellow, lighter than water,
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0il of Narcissus Jonquilla (jonquil). Extracted from the
flowers by ether.—Yellow, of butter consistence, of pleasant smell
of the flowers.

[0il of Nasturtium officinale. Obtained by distillation.— Boils
between 120-280°. Consists in the main of Ciz Hy N, which boils
at 253-3", and is of 10014 sp. gr. at 18°.—Horruax. ]

0il of Nicotiana Tabacum (tobacco). Fixed oil of the seeds,—
Gold-yellow, inodorous, mild, of 0917 density, liquid even at
— 15%; dissolves in 168 parts alcohol of 93 7/ ; saponifies easily; is
not drying. See also NIcoTIANIN,

0il of Nigella sativa. Obtained by distilling the seeds with
water.—Colourless, with a bluish fluorescence ; lighter than water,
smells like a mixture of fennel and oil of bitter almonds.

0il of (Enanthe Phellandrium, Essential oil of the fruits,.—
Yellow or brownish, thin; smells and tastes penetrating, similar to
the fruit ; is of 0-852 density, and neutral reaction.

0il of Olea Europea=0r1ve OIL.

0il of Olibanum, Obtained by aqueonsdistillation,.—Yellowish,
thin ; smells turpentine-like, but pleasanter; of 0-866 density ;
boils at 162°; consists of two oils, one of which contains oxygen,
the other being a hydrocarbon = Cay Hyg.

0il of Origanum Majorana (sweet marjoram). Obtained from
the herb by aqueous distillation.— Yellow-green, of a lighter hue
after rectification; of a penetrating odour of the herb; of a warm-
ing, acrid, slightly bitter taste; of sub-acid reaction and 0-89
density ; boils almost constantly at 163°; forms by age or intense
cold a stearopten=Cy4 Hy; O5.

0il of Origanum vulgare (wild marjoram)=Cz Hy 0. Ob-
tained like the preceding.—Pale or brown-yellow, smells strongly
of the herb, has an acrid aromatic taste, is neutral, of 0-836-90
density ; forms a stearopten on keeping,

0il of Osmitopsis asteriscoides=Cy Hyz O,  Obtained
from the flowers by aqueous distillation.—Yellowish, rectified
colourless, thin; smells penetrating, unpleasant of camphor and
cajeput; has a burning, rancid taste; dissolves readily in alcohol;
has a density of 0:921; boils at 178°

0il of Papaver somniferum (poppy). Fixed oil of the seeds.
—Gold-yellow, thin, has a slightly acrid taste and a density of
0:924 ; solidifies at — 18°; dries at the air more readily than linseed
oil; dissolves in 25 parts cold and in 6 parts hot alcohol; saponifies
easily.

[0il of Pastinaca sativa, Obtained from the fruits of aqueous
distillation.—Colourless, clear, of mnot unpleasant odour and
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aromatic taste, of neutral reaction and 0-8672 density at 17-5°%;
consists for the greater part of butyrate of octyl (capryl). Vox
RENESSE. |

0il of Pelargonium, Obtained by aqueous distillation from the
leaves and flowers of P. odoratissimum, P. Radula and P. capi-
tatum.—Colourless, of thick fluidity and roselike odour, becomes
turbid at 0°. Consists of pelargonic acid and a neutral oil.

0il of Pencedanum, Obtained by aqueous distillation.—(a)
From the herb of P. Oreoselinum : Of a strong, aromatie, juniper-
like odour and 0-840 density; boils at 163°; hydrocarbon=
Co Hyg—(b) From the root of P. Ostruthiwm : Clolourless or
pale-yellow, thin, of penetrating odour; of a warm, camphoraceous
taste similar to oil of carrots. Is a mixture of various hydrates of
a hydrocarbon = Cgy Hys.

0il of Philadelphus coronarius, Obtained from the flowers
by extraction with ether.—Gold-yellow, in large quantities nar-
cotic; of a delicious odour when diffused.

0il of Pimenta officinalis (allspice). Obtained from the
fruits by aqueous distillation.—Greatly resembles oil of cloves; has
also a similar constitution; of 1030 density.

0il of Pimpinella, Obtained by distillation with water.—(a)
From the fruits of P. Anisum (anis): Colourless or yellowish,
possessing in a high degree the odour and the sweetish aromatic
taste of the fruits; liquefies at 17°; has at 20° a density of 0°977;
digsolves readily in aleohol; contains variable quantities of an
eleopten and a stearopten, of the latter 25% to 807, As for
conslitution, see Anethol.—(b) From the root of Pimpinella
nigra : Light-blue, lighter than water, of a less penetrating odour
than the following oil ; of a burning taste of the root, afterwards
irritating the throat.—(e): From the root of P. sawifraga (pim-
pernel) ; gold-yellow, thin, lighter than water, resembles in
smell parsley-fruits; has a mnauseous, bitter, afterwards ranecid
taste.

0il of Pinus, The volatile oil (0il of turpentine==Cs Hyg)
pervades all parts of the numerous species of the above genus,
and is mostly obtained from the resinous exudations by distil-
lation with water. It is colourless, thin, of 0-850-0-880 density,
boils at 150°~160° has a strong, specific smell and taste; dissolves
only by traces in water, sparingly in aleohol, readily in ether; is
converted by hydrochloric gas into two compounds, a solid and a
liquid one.

The fat-oils of Pinus are obtained by pressing the seeds. (a)
From P. Abies: Brown-yellow, of turpentine-like smell and taste,
and 0°928 density ; remains liquid at — 15°%—(5) From P. Picea:
Brown-yellow; of pleasant, balsamic odour and mild, aromatic
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taste ; of 0926 density. Is a mixture of resin, a volatile and a
fat-oil, the latter more slowly drying and more readily soluble in
absolute aleohol, than other drying oils.—('¢) From P. sylvestris:
Brown-yellow, of turpentine-like taste and smell, and of 0931
density ; becomes thicker at — 16° at — 27° whitish and turbid, at
— 30° solid ; dries readily.

0il of Pinus Sabiniana=Azsierex~,

0il of Piper Cubeba, Obtained from the fruits (cubebs) by
aqueous distillation.—Colourless, thick; the portion which distils
last in rectifying almost of butter-consistence; has a density of
0-936; distils mostly at 250°-260°; has a faint aromatic odour, and
a warming taste like camphor and peppermint; is of neutral
reaction, and consists of a liquid hydrocarbon and an oxygenised
stearopten. The hydrocarbon, Cubeben=0C3, Hgy, distils first, is
less thick than the crude oil, and has a density of 0-919.—The
stearopten—==Csp Hgs 02, is obtained by cold pressing and re-
crystallising from alcohol. It forms colourless, klinorhombic
prisms of glass-lustre ; smells faintly like cubebs; tastes hot, after-
wards cooling; is of neutral reaction; liquefies at 69° to an oil of
0926 density; boils at 150°; sublimates unchanged in small
quantities ; dissolves readily in alcohol, ether, oils, and acetic acid,
not in alkalies.

0il of Piper angustifolium (matico). Obtained by distillation
from the leaves.—Pale-green, somewhat thick, of a strong, cam-
phoraceous smell and taste ; is, when long kept, heavier than water,
becomes thicker, and at last crystalline,

0il of Piper nigrum (pepper) = Csy Hyg. Obtained from the
fruits by distilling with water.—Colourless, thin, of a hot peppery
taste and smell, and 0-864 density; boils at 167-5° to 170°,

[0l of Pittosporum undulatum, Obtained from the flowers
by distillation.—Limpid, colourless, lighter than water; of an
exceedingly agreeable, jasmine-like odour; taste disagreeably hot
and bitter, slightly reminding of turpentine and rue.—Rep. ¢f
Exh. of 1862.]

0il of Populus (poplar). Obtained by aqueous distillation from
the leaf-buds of P. nigra and other species.—Colourless, lighter
than water ; of pleasant, balsamic odour,

0il of Primula Auricula, See PRIMROSE-STEAROPTEN.

[0il of Prostanthera. Obtained from the leaves by aqueous
distillation. —P. Lasianthos: Greenish-yellow, of mint-like odour
and taste, and 0-912 density.—P. rotundifolia: Of darker colour
and 0.941 density, otherwise resembling the foregoing oil.—ZRep. of
Eaxh. of 1862.]
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0il of Prunus Amygdalus, The fatoil (almond-oil) is
obtained by pressing the seeds—Yellowish, mild, thinner than
olive-oil; of 0920 density; becomes thickish at — 10° at— 16°
white and at — 21° of butter-consistence; contains more olein than
olive-oil ; dissolves in 25 parts cold and in 6 parts hot aleohol, in
any quantity of ether; does not dry.

The volatile oil, Qil of Bitter Almonds=Cyy Hs 02, does not
exist ready formed, but is produced from amygdalin, when in con-
tact with water and emulsin, together with hydrocyanie acid. Of
plants, yielding those two products, many are known in the order
of Rosacewe (see Amygdalin). The oil, obtained by distillation, is
freed from hydrocyanic acid by shaking with potash-ley or
hydrated iron-suboxyd and water or mercury-oxyd and water;
then poured off and rectified.—A colourless, thin oil of peculiar
obour and burning aromatic taste; of 1'043 density; boils at
180°; dissolves in 30 parts water, readily in alcohol and ether; is,
by keeping at the air, converted into benzoic acid; solidifies under
the influence of ammonia slowly to a crystalline mass (hydro-
benzamid).

0il of Quercus, Obtained by distilling the fruit (acorns) of
Q. robur with water.—Of butter-consistence and peculiar, strong
smell ; lighter than water.

0il of Reseda Iuteola. Obtained by pressing the seeds.—
Dark-green, thin, of nauseous taste and smell; of 0:035 density;
remains liquid at — 15%; dries readily.

0il of Reseda odorata, Obtained from the flowers by ex-
traction with ether.—Is yellowish, thickish through the admixture
of wax; lighter than water; of a most pleasant odour.

0il of Ricinus=Casror O1rL.

0il of Rosa, Obtained by aqueons distillation from the
flowers of various roses, especially from R. centifolia, R. Damas-
cena, K. Indiea, R. moschata, and R. sempervirens.—Colourless, at
11°-16° of lamellar-erystalline appearance, fuses at 20° to 30°, has
a fragrant rose-odour and a mild, somewhat sweetish flavour; is of
0-870 density at 18°% and boils at 227°. Tt is a mixture of an
inodorous stearopten—==C;3 Hyg, fusing at 32° to 35, distilling un-
decomposed at 280°-300°, and an oxygenised elzopten, which is
the odoriferous principle. [According to R. Baur, the eleopten is
convertible into the stearopten by treating with zine, hydrochloric
acid, and alcohol. | '

0il of Rosmarinus officinalis (rosemary). Obtained from the
leaves and flowers by aqueous distillation.—Colourless or yellow-
ish, tastes and smells of the herb, somewhat camphorlike; of
0-886-0-933 density; dissolves readily in aleohol. It is a
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mixture of hydrocarbon, isomeric with oil of turpentine, and an
oxygenised oil.

0il of Rubus Idacus, See RASPBERRY-STEAROPTEN,

0il of Ruta graveolens (rue). Obtained from the whole
plant by distillation as usual. — Colourless, has a strong smell
and taste of the herb, is of 0831 density, congeals at — 1° to
2° completely to a mass of laminm, boils at 228°-230°. Is in the
main capryl aldehyd=Csy Hag O 5.

0il of Sagapenum, By distilling the resin with water,—
Thin, yellow, lighter than water; fresh of a nauseous, garliclike
odour, assuming by and by the smell of turpentine; yields, on
drying, a translueid varnish; dissolves readily in alcohol.

0il of Salvia officinalis (sage). Obtained from the herb
by aqueous distillation.—Greenish-yellow, has the smell and taste
of the herb; is of 0-864 density; boils between 130° and 160°,
Is a mixture of several oxygenised oils, also of a stearopten,
which forms spontaneously on keeping.

0il of Sambucus nigra (elder). Obtained from the flowers by
distillation.— Light-yellow, thin or of butter-consistence, smells
strongly of the flowers; has a bitter, burning, afterwards cooling
taste ; 1s lighter than water.

0il of Sassafras officinalis=Cz Hyg O2. Obtained from the
root by distillation with water.—Brownish-yellow ; of a fennel-like
smell and taste, and 1-09 density ; boils between 115° to 228°
[ Consists, according to Grimaux and Ruotte, of Safren = Cgsp Hyg,
Safrol = Cag Hyp O 4, and a very small amount of a phenol. Safren
boils at 155°-157%, is dextro-rotating (4 171° for 10 centimeters),
and has at 0° a density of 0-:8345. Safrol is optically inactive, of
1-1141 density at 0°, and boils at 231°-233°, It must be distilled
in a current of hydrogen gas.]

0il of Sesamum orientale (sesamé). Obtained by pressing
the seeds.— Light-yellow, inodorous, mild, of 0919 density at 23°
congeals at — 5° Sesamé oil, either pure or mixed with oils of
almond or olive, assumes a beautiful transient green colour, when
agitated with a mixture of one-half volume of nitric and one-half
volume of sulphuric acid.

0il of Spiraea Ulmaria (meadow-sweet)=Cop Hys O 4. Ob-
tained from the flowers by aqueous distillation. The ecrude oil
contains also salicylous acid and a stearopten, from both of which
it is purified by agitating with potash-ley and subsequent rectifi-
cation.—Colourless, lighter than water, similar in smell to salicylous
acid, of a slightly burning taste, partly solidifying by cold; readily
dissolving in alcohol.

0il of Storax, See STYROL.
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0il of Syringa vulgaris (lilac). Extracted from the flowers
by ether.—Amber-yellow, smells similar to the flowers; deposits on
keeping a hard, wax-like substance.

0il of Tanacetum vulgare (tansy). Distilled with water from
the herb and flowers.— Yellow, thin, of the specific odour of the
plant, lighter than water.

0il of Teucrinm Marum, See MarUM-CAMPHOR.

0il of Thea Chinensis (tea). Obtained by distilling Chinese
tea with water, shaking the turbid distillate with ether, pouring
the ethereous solution off, and evaporating.—Lemon-yellow,

lighter than water, solidifies on keeping, is of a strongly narcotic
tea-like odour and a similar taste, but without any astringency.

0il of Theobroma. See Caciro-FAT.

0il of Thuya occidentalis, Distilled from the green parts by
water.—Colourless to greenish-yellow, of 0-925 density and cam-
phoraceous smell and taste, boils at 190°, and for the greater part
at 193°-197°; dissolves readily in alcohol. Is a mixture of at
least two oxygenised oils.

0il of Thymus Serpillum, Obtained by distiilation with
water.—Gold-yellow; of a pleasant odour of lemon and thyme, and
of an aromatic, somewhat bitter taste ; of 0-89-0-91 density.

0il of Tilia Europaea, Distilled hy water from the flowers.—
Colourless or yellowish, lighter than water, smells strongly and
pleasantly of the fresh flowers, has a sweetish taste; dissolves
readily in alcohol.

0il of Tropacotum majus, Obtained by distilling the fruits
with water.— Yellow, heavier than water ; of a peculiar, strongly
aromatic odour and acrid, burning taste; inflames the skin even
more than mustard-oil; boils at 120°-130° contains sulphur.
[Contains, according to A. W. Hofmann, as chief constituent on
0il=Cyg H; N, of aromatic odour, colourless, of 1:0146 density
at 18% boils at 226° The same compound also occurs in the
ethereal oil of Lepidium sativum, obtained from the herb, the
aqueous distillate of which requires agitating with benzol, in order
to deliver up the oil. ]

0il of Turpentine, See O or Pinus.

0il of Valeriana officinalis, Distilled from the root by water,
—Thin, yellowish, neutral ; smells of the dried root; is of 0-90-0-96
density ; dissolves readily in aleohol. It is a mixture of valerol
(T0%)=0C2 Hyp Oy, valeren or borneen—=C3y Hys borneol =
Usp Hyg 04, and valerianic acid.

Oil of Vitis vinifera, Obtained by pressing the seeds (raisin-
stones).—Colourless or yellowish, almost devoid of smell ; has a
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proportion. The Oleates are soft, frequently oily, or readily
fusible to an oil ; they dissolve more readily in alcohol, and
especially in ether, than in water. The Oleic acid forms a solid
mass with hyponitric acid.

Olein {Tl’i-ﬂlﬂhl}zclm Hiog O1:=Cs Hz O3 + 3 Cgs Hgs O3,
Forms the main ingredient of the non-drying oils, and is in less
quantity contained also in solid fats. Expose any fixed oil of
this kind to a temperature of — 5° press, treat the liquid portion
again to a temperature of — 10° and press again, removing the solid
part.—Neutral oil, inodorous, of mild taste, and of 0-914 density ;
remains liquid below — 10°; volatilizes in a vacuum, undecomposed,
and partly at ordinary temperature; dissolves very little in
aleohol, copiously in ether, is more readily saponified than the
drying oils and the solid fats; becomes rancid at the air, and of a
thicker consistence in thin layers, but not dry. Is solidified by
hyponitric acid.

Olibanum, Gum-resinous exudation of Boswellia Carterii—
Yellowish or brownish grains, on the surface of a mealy appear-
ance, of a faint aromatic smell, which becomes stronger on
warming, of an aromatic, somewhat acrid, bitter taste ; contains
567/ resin, 317 gum, 67/ bassorin, and 57/ volatile oil. The resin
is reddish yellow, brittle, tasteless, softens at 100° but fuses only
at o much higher temperature, and consists of Cyy Hgs O,

Olivamarin, Bitter ingredient of all parts of Olea Europma,
occurring especially in the leaves, and still more in the unma-
tured fruits, but as yet only known as extract.

Olive 0il. Obtained by pressing the suceulent part of the
fruit of Olea Europma.—Gureenish yellow, of mild and pleasant
taste, and of 0-916 density ; congeals partly at 10° to granules, at
0° completely ; dissolves very little in wood spirit and aleohol.
Consists in the main of 307 palmitin, and of 707/ olein.

Olivil =Co Hys Oy + 2 HO. 1In the gum of the olive-tree,
associated with resin and with a little benzoic acid. Treat the gum
with ether, which dissolves the resin; boil the residue with aleohol
of 36° B. ; filter hot and let cool. A erystalline pulp is obtained,
which has to be washed with cold alechol, and recrystallised in
boiling alecohol.—Farms colourless crystals, inodorous, of a bitter-
sweet and slightly aromatic taste, neutral, fuses at 120°, losing its
water ; decomposes in a higher temperature ; dissolves little in
cold, in 32 parts boiling water, readily in alcohol, wood spirvit, and
concentrated acetic acid, little in ether and oils ; turns blood-red
with concentrated sulphurie acid, and becomes later carbonized
is not altered by diluted sulphuric or hydrochloric acids.

Onocerin=Cy; Hgp O2.  In the root of Ononis spinosa.
Evaporate the aleoholic tincture of the root to the consistence of
M




































173

impregnated with carbonic acid gas, it dissolves soon, and yields a
tasteless solution of alkaline reaction, but becomes slowly decom-
posed, and more quickly when warmed, while assuming a red
colour. The salts of the Ph. are like the pure base, tasteless,
Alkalies precipitate the Ph. from the solution of the salts, but
decompose them at the same time with a ved colour, They are
also precipitable by chloride of mercury, chloride of gold, tannie
acid, iodide of potassio-mercury.

Phytomelin = RuTix,
Pichurim tallow = LAUROSTEARIN,

Picrolichenin=C:; Hsy Oys. Crystalline bitter substance of
Pertusaria communis. Hvaporate the alcoholic tincture of the
lichen to a syrup consistence, and allow to stand cold; the erystals
which will have formed after a few weeks have to be purified by
washing with a weak solution of carbonate of potash, and by
repeatedly recrystallising in aleohol.—Forms colourless, shining,
rhombic pyramids, inodorous, very bitter; fuses above the fusin
point of sulphur, is decomposed by more heat; is insoluble in cold,
slightly soluble in hot water, readily in aleohol, ether, sulphide of
carbon, volatile oils, acetic acid, and in caustic alkalies.

Picrotoxin==05 Hyps Og.  Indifferent bitter substance of Coc-
culus indicus, the seeds of Anamirta paniculata. Pulverise the
seeds, remove most of the fixed oil by pressing, extract the
presscake with alcohol, bring the tinctures to dryness with
pulverised charcoal, grind the mass, draw out with ether,
drive off the ether from the tincture after addition of water,
remove the supernatant congealed fat, allow the Pierotoxin to
erystallise from the liquid, and recrystallise in alcohol.—White
erusts and shining needles, inodorous, extremely bitter, fusible by
heat, and decomposed in higher temperatures; dissolves in 150
parts cold, and in 25 parts boiling water, in 10 parts cold, and in
equal parts boiling aleohol, in 2§ parts ether, also in diluted
alkalies; the latter solution turns yellow on heating, and leaves a
brick-red residue.

Pimaric Acid, See Amreric Acip.

Pine-sugar=_Pixir.

Pinie Acid, See Arigric Acip.

Pinit = Cys His Oyp. Peculiar kind of sugar in the sap of Pinus
Lambertiana. Dissolve the crude, hardened sap in water, de-
colourise the solution with animal charcoal, allow to evaporate
spontaneously and recrystallise the crystals which have formed, —
Forms colourless, hard, radiated warts, nearly as sweet as cane-

sugar ; fuses above 150 is of 1'52 density, and of neutral reaction ;
is carbonised on heating, with an odour of burnt sugar; dissolves
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matter by sub-acetate of lead, treat the filtrate with sulphuvet of
hydrogen, remove the sulphide of lead and evapurata.—?wul—
vellow powder, hygroscopic, of very bitter taste; softens at 55°
completely liquified at 100°, is decomposed by more heat; dissolves
readily in water, also in aleohol, ether-alecohol, and in aqueous not
in pure ether; the aqueous solution evolves immediately on
heating the odour of ericinol (Cap Hig 0s ), while breaking up
completely into this substance and into sugar.

Pinotannic¢ Acid=Cyy Hs Og. Contained towards midwinter
in the leaves of old trees of Pinus sylvestris and other true pines,
also in the green parts of Thuja occidentalis and allied trees. Is
obtained in the preparation of pinopicrin [see this] as Pinotannate
of lead. Heat the liquid, from which the oxypinotannic acid has
been precipitated by acetate of lead, to the boiling point, precipi-
tate carefully with sub-acetate of lead, and let cool. Decompose
the washed precipitate with sulphuret of hydrogen, warm the
liquid together with the sulphide of lead, filter, and bring to dry-
ness in an atmosphere of carbonic acid gas.—Yellow-red; if pre-
pared from thuja, brownish-yellow powder ; of slightly bitter and
acerb taste, becomes soft and glutinous at 100°, dissolves readily
in water, aleohol, and ether; does not precipitate glue, precipitates
ehloride of iron with brown-red colour. By heating with diluted
acids, a red product is obtained,

Piperin=Cs; Hyp NOg. Alkaloid of the fruit of Piper nigrum
and P. longum. Exhaust the powder with cold water, digest the
remnant with alcohol of 807/, evaporate the tincture to honey
consistence, wash with cold water, dissolve the residue in aleohol,
add a little hydrate of lime, digest for one day, filter and allow to
crystallise.—Colourless (if not quite pure yellow), glassy, flat,
klinorhombic prisms, almost tasteless (when yellow of pepper-like
taste), neutral, fusible at 110°, decomposed by more heat; insoluble
in cold, little soluble in hot water, in 30 parts cold and in 1 part
boiling alcohol, in 100 parts ether, readily in acetic acid.

Pipitzahoiec Acid=C3z Hy Og. Discovered by Rio de la Loza
in the Raiz (root) del Pipitzahunae, which comes from Perezia
Humboldtiana, Draw out with alechol, evaporate, and purify by
recrystallising.—Tufts of gold-yellow, foliated crystals; fusible at
1007, and sublimable in gold-yellow leaflets; dissolves scarcely in
water, readily in aleohol and in ether; alkalies produce a purple
colour in the solutions, and yield amorphous compounds, which
dissolve readily in water, alcohol, and in ether.

[Pittosporin, Glucosid of the bark and fruits of Pittosporum
undulatum, The pulverised bark is extracted with hot alcohol,
filtered when cold, mixed with an equal bulk of ether, filtered
again, and evaporated.—Whitish, loose powder of at first sweetish,
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no alteration. Amongst the Protein-substances are classed albumin,
fibrin, casein, legumin, &e., and which bear the same relation to
each other as cellulose, starch, gum, sugar, &c. The bodies
belonging to each of these two series, have nearly the same
chemical composition and are convertible into each other, while
the one series comprises the nitrogenised compounds which pre-
ponderate in the animal kingdom, the other the carbohydrates
predominating in the vegetable life. These latter may be con-
sidered to contain as their radical the cellulose=Cy2 Hjo 01_&5
starch having the same composition, while gum and sugar contam
in addition one equivalent of water.

Mulder tried to show that those nitrogenised substances con-
tained also a common radical, which is combined in the various
Protein substances with varying quantities of sulphur and partly
also of phosphor. He named this radical Protein, and expressed
its composition by the formula Cg3 Hay Ny Oy, which demands
in 100: 57-29C, 6:64H, 14-85N, and 21-220. In the free
state, and combined with two equivalents water, Mulder’s Pro-
tein is obtained by dissolving any of the abovenamed matters in
potash-ley, boiling the solution until, by addition of an acid,
sulphuret of hydrogen is evolved, neuntralising carvefully with
acetic acid, and washing the gelatinous deposit with water. When
freshly precipitated it is a transpavent, grey, flocky mass, which
becomes hard and brittle after drying, inodorous and tasteless;
fuses by heat, yields ammoniacal and other products, and leaves a
slowly, but completely combustible coal; it sinks in water, swells
up and resumes a gelatinous appearance; is insoluble in water,
alcohol, ether, oils, By continued boiling with water it is par-
tially dissolved, but at the same time altered in its properties.
Acetic, tartarie, citric, malic and phosphoric acids dissolve it
readily, also diluted mineral acids; concentrated acids throw down
from the solution a combination of Protein and acid, insoluble in
the liguid. From the acid solutions the Protein is precipitated
by ferroeyanide and ferricyanide of potassium, tannic acid, most
of the metallic salts and by neutralisation with an alkali. Diluted
sulphurie acid eolours Protein purple-red on boiling. Concentrated
hydrochloric acid dissolves it with indigo-blue colour, the solution
turning black on boiling. Concentrated nitric acid colours it
vellow. Nitrate of mercury, containing nitrous acid, produces on
warming a red tinge. With sugar and sulphuric acid it assumes a
heautiful purple violet colour.

According to recent investigations the above Protein retains
more than 1 per cent. of sulphur, from which it cannot be freed.
It is on this account that the Protein-theory has been abandoned
by many chemists, though, to my belief, without a just cause, as
the proportions of the four elements C, H, N and O to each other
are not altered by the presence or absence of sulphur. Besides

N 2
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Protein is in the same condition as many other organic radicals,
which though not isolated as yet, are nevertheless acknowledged
or assumed to exist.

The Protein substances behave in general like Protein (con-
taminated with sulphur); in their composition they only differ
from it sometimes by a larger amount of sulphur, sometimes by
an additional amount of phosphor; but in all instances they
contain certain inorganic salts, notably phosphate of lime, and
therefore leave, when incinerated, an ash, the quantity of which
often amounts to 107,

Prussic Acid=Hyprocvanic Acip.

Psendocurarin, As to distribution see Oleandrin. Boil the
solution of tannate of Ps. obtained in the preparation of olean-
drin, with oxyd of lead, evaporate the filtrate almost to dryness,
remove from it the oleandrin by ether, dissolve the remnant in
alcohol and evaporate the filtrate. The residue is Pseudocurarin,
—A yellowish gum-like amorphous mass without smell or taste;
most readily soluble in water and in alcohol, not in ether; forms
with acids salts which do not crystallise; is not precipitable by the
chlorides of platinum or of mercury. Acts not poisonous.

Psendomorphin==Cs; H;y NOg + 2 HO. 1In Opium. Is
best obtained by connecting its preparation with that of morphin
after the well known method of Robertson-Gregory (see Codein).
By adding to the purified mixture of the chlorides of morphin—
codein, ete., in aleoholic solution, a small excess of ammonia, the
Ps. remains dissolved, while only the morphin is thrown down.
Saturate the solution, freed from the morphin, with a slight excess
of hydrochloric acid, distil off the alcohol and strain the remaining
solution through a coal filter. The solution, which is now com-
pletely clear, but mostly coloured, yields, on neutralising with
diluted ammonia, a voluminous deposit, consisting chiefly of Ps.,
which has to be collected, washed and dissolved in acetic acid.
Add to the filtered solution carefully as much diluted ammonia as
enables the liquid, after the precipitation, to redden very slightly
blue litmus-paper. By this operation the Ps. subsides, which by
combining with hydrochloric acid, yields a well-crystallising salt,
which is purified by re-crystallisation in water. Finally dissolve
the purified salt in much hot water and decompose by ammonia.—
Fine, crystalline deposit, suspended in a liquid of a vivid, silky
lustre, insoluble in water, alcohol, ether, chloroform, sulphide of
carbon, diluted sulphuric acid, and in solutions of carbonate of
soda, readily soluble in potash and soda-ley, and also a little in
milk of lime, slightly in liquor of ammonia, readily in alcoholic
ammonia ; is of neutral reaction, does not saturate the acids, is
tasteless in its combinations; dissolves in concentrated sulphuric
acid, with olive-green colour, in concentrated nitric acid with
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orange-ved colour, passing soon into yellow as with morphin; be-
comes blue with chloride of iron.

Psendoveratrin=HEerLoxix.

Pteritannic Acid=Cs Hy; Og.  In the rhizoma of Aspidium
Filix mas. The ethereous solution, obtained in the preparation of
tannaspidic acid, leaves on evaporating a black-brown vesidue,
which has to be digested with petrolenm as long as the latter
assumes a brown colour. Collect the undissolved powder, press,
triturate, and boil with water, dissolve the remaining resinous mass
in ether and evaporate.—Black-brown, amorphous, shining mass,
friable to a drab-coloured electric powder, tasteless, of a faint smell,
of acidulous reaction, fuses with a gentle heat, is insoluble in water,
dissolves in strong, less in diluted aleohol, readily in ether, not in
volatile and in fixed oils; precipitates glue.

Puecin, In the root of Sanguinaria Canadensis, associated with
chelerythrin and porphyroxin. Draw out with water and sulphuric
acid, precipitate the solution with ammonia, wash the deposit with
water, dry, draw out with ether, digest the solution with animal
charcoal, filter and add sulphurie acid, which produces a deposit of
sulphate of chelerythrin of a pale-cinnabar colour, insoluble in
ether, like all other salts of this alkaloid. The ethereous solution
leaves, after filtering and evaporating, a dark-red, amorphous
residue, which has to be redissolved in ether and mixed with
diluted sulphuric acid, in order to remove the rest of the chelery-
thrin.  After filtering and evaporating to drymess, the dark-red
mass is treated with alcohol and the Puccin is thrown down from
the solution with water.—Appears, after drying, as a red, tasteless
powder, insoluble in cold water, fusing to a resin in boiling water.
The alcoholic solution becomes pale-yellow with animal charcoal,
and leaves a palered residue, which turns to a deep-red with
hydrochloric acid and forms pinkish needles.

Pulsatilla camphor=Ax~exoxN1x.

Purpurin=C,s Hg Og. In the madder (from Rubia tine-
torum). Allow the pulverised root to ferment with yeast and
water, wash with water, and boil with a solution of alum. Let
cool and add sulphuric acid, which yields reddish flocks of purpu-
rin, which have to be freed from alumina by boiling with diluted
hydrochloric acid, and are recrystallised in alcohol or in ether.—
Forms red needles, anhydrous (erystallising from weak aleohol as
corange-yellow needles with 1 equiv. of water); fuses by heat and
sublimates at 225°, mostly leaving a little coal ; dissolves more
readily in water than alizarin with a reddish, in diluted acids with
yellow, readily in alkalies with erimson colour, also readily in
aleohol and of a deeper ved than alizarin, most readily in ether ;
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[Quinamin, Alkaloid found by Hesse in the bark of Cinchona
succirubra,—Very delicate, long, asbestos-like, white prisms, of
alkaline reaction, readily soluble in ether, alcohol and petroleum-
ether, little soluble in dilute alcohol, insoluble in water, potash-ley
and ammonia. The sulphate and chloride are easily soluble.
Chloride of platinum forms only in concentrated solutions a yellow
precipitate. Chloride of gold becomes reduced to the metal.
Concentrated sulphuric acid dissolves the Quinamin colourless,
vellow to brown on heating; with concentrated nitric acid it
becomes first yellow, then orange, and at last colourless. The
Quinamin fuses at 172, and on cooling, presents a radiated, crystal-
line mass; in higher temperatures it becomes brown and amor-
phous. It has a bitter taste. ]

Quinidin=C;s Hy; NO. In species of Cinchona, The prepara-
tion is similar to that of cinchonidin.—Appears in colourless, hard,
klinorhomboidal prisms of glass-lustre and of moderately bitter
taste; fuses at 175° without loss of weight and is decomposed by
more heat, dissolves at 17° in 2580 pts., at 100° in 1858 pts. water,
in 143 pts, ether, and in 12 pts. aleohol of 0-835°. The solution in
chlorine-water is not altered by ammonia. Most of its salts dis-
solve more readily than those of guinin. '

Quinin=Cy Hy;s NO; + 3 HO. In all true quina-barks of the
genus Cinchona, always accompanied by larger or smaller quantities
of einchonin, in some barks also by quinidin, cinchonidin, and by
other bases. Draw out with water acidulated with hydrochlorie
acid, saturate the liquid with an excess of hydrate of lime, collect
the deposit, wash, dry, treat with ether, evaporate the solution,
dissolve the remnant in the least possible quantity of water and
sulphuric acid, prepare the pure sulphate by evaporating and
decompose the sulphate by soda-ley. — Loose, white, easily
friable mass or silky tufts of needles (erystallised from alcohol),
loses only a little hygroscopic water at 100° to 150°, fuses at 196°
without loss of weight, and decomposes in a higher temperature;
has a very bitter taste, dissolves in 364 parts cold water, in 6 parts
cold and in 2 parts boiling aleohol of 0-820, in 21 parts ether, in
2-6 parts chloroform, in benzol, in 200 parts glycerin, in 62 parts
fixed oils; in chlorine water colourless, the solution, when over-
saturated with ammonia, assuming a grass-green colour and
yielding a precipitate of the same colour; in concentrated sulphurie
acid colourless, the solution turning yellow-brown on heating.
The solutions of its salts become brown in the direct sunlight,

and are precipitable by the hydrates and by the carbonates of
alkalies,

AQuinotannie Ae¢id=Cy;y Hs Oy In the barks of the genus
-C!m{:hm?m Boil with water, mix the decoction with a little burnt
magnesia, precipitating thereby quina-red; throw down the filtrate
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with acetate of lead, decompose the deposit under water with
sulphuret of hydrogen; precipitate the liquid after filtering off
from the sulphide of lead (quinovin and a little quina-rved), with
sub-acetate of lead; dissolve the deposit, after filtering, in diluted
acetic acid (quina-red remaining undissolved), and precipitate the
acid filtrate with ammonia. Wash the light-yellow deposit, de-
compose by sulphuret of hydrogen, filter off from the sulphide of
lead, and precipitate the filtrate again with aleoholic solution of
acetate of lead. After the deposit, consisting of Quinotannate of
lead, has been decomposed under water with sulphuret of hydrogen,
and after the liquid, freed from the sulphide of lead by filtering,
has been evaporated in a vacnum over sulphuric acid and of a
mixture of sub-sulphate of iron and lime, the Quinotannic acid
remains, though already a little altered.—It is light-yellow, friable,
very electric and hygroscopic; of an acidulous and very acerb, not
bitter taste; dissolves readily in water, alcohol, and ether; yields
on heating no pyrocatechuic aid ; is precipitable by glue, becomes
green with salts of oxyd of iron.

Quinova-Red=C;; Hg O;. In Quinamova bark (from
Cinchona species). Precipitate the decoction of the bark with
acetate of lead, decompose the precipitate, consisting almost entirely
of the Red, under water by means of sulphuret of hydrogen,
wash the resulting mixture of Quinova-red and sulphide of lead
with water, and boil with aleohol, and precipitate the Quinova-red
from the filtrate by means of much water.—Almost black, lustrous,
resinous substance, friable to a dark-red powder; dissolves
sparingly in water, readily in aleohol, ether, and alkalies ; is pre-
cipitable from the alcoholic solution by an alcoholie solution of
acetate of lead, not by tartarated antimony.

Quinova-Tannic Aeid=Cy Hy O5. Inthe bark Quina nova
or Surinamensis (from Cascarilla magnifolia). Precipitate the
decoction with acetate of lead, remove the deposit, containing
quinova-red, divide the filtered liquid into three parts, precipitate
one of them completely by sub-acetate of lead, and mix with the
remaining two parts. The deposit, which contains quinovin, the
rest of the guinova-red, and a little Quinova-tannic acid (but
which cannot be used with advantage for the preparation of the
latter) is also removed, and the liquid precipitated by sub-acetate
of lead. Decompose the washed precipitate under water by
sulphuret of hydrogen, remove the sulphide of lead, drive away
the sulphuret of hydrogen by heating, add acetate of lead, and
mix the filtrate with a great quantity of strong alcohol, whereby
flocks of Quinova-tannate of lead are obtained. From these isolate
the acid by sulphuret of hydrogen, and evaporate in a current of
carbonic acid gas.—Amber-yellow, translucid, friable substance, of
acerb and slightly bitter taste; dissolves in water and aleohol, not
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in ether, does not precipitate glue, colours chloride of iron dark-
green ; is not precipitated by tartarated antimony and acetate of
lead, but is so by sub-acetate of lead, and by a solution of acetate
of lead in alecohol. The aqueous solution throws down a red
powder (quinova-red) when allowed to stand at the air.

Quinovie Acid=Cs Hy O;. Found in the leaves of Pinus
sylvestris, and in the green parts of Thuja occidentalis and many
other coniferse. Boil with alcohol of 407/, remove from the ex-
tracts the alecohol by evaporating, mix the remmant with water,
dissolve the green resinous deposit in alcohol of 407/, precipitate
the solution with alcoholic acetate of lead, throw down the excess
of lead in the filtered liquid with sulphuret of hydrogen, filter and
distil the alcohol; dissolve the remaining resin in very diluted
potash-ley ; throw down the resins by chloride of calcium, saturate
the filtered liquid with hydrochloric acid, which precipitates pale-
yellow flocks of Quinovic acid. These have to be re-dissolved in
very diluted potash-ley, purified by treating with animal charcoal
and precipitated with hydrochloric acid. — White or slightly
yellowish, brittle mass, friable to a highly electric powder.

Racemie Acid=C; H: O; 4+ HO + Aq. Observed as yet
only in cream of tartar, associated with tartaric acid. The isola-
tion and purification of this acid is identical with that of tartaric
acid. Tt is distinguished from the latter by the klinorhomboidal
form of its erystals, by its tendency to effloresce at the air, and by
losing one equivalent of water at 100% and then having exactly
the same composition as tartaric acid. Its aqueous solution be-
comes turbid by sulphate of lime and the deposit obtained by lime
water is insoluble in chloride of ammonium,

Rape-0il, Obtained by pressing the seeds of several varieties
of Brassica oleracea; is brownish-yellow, originally mild, assumes
by keeping a nanseous odour and taste, is of 0-912 to 0:920 density,
thickens below, 0°. Not drying.

Raspberry Camphor, Obtained by distillation with water from
the fruits of Rubus Ideus.—Small, white laminw, either lighter
or heavier than water, soluble in water, alechol, ether, and alka-
lies.

Ratanhia Tannic Acid=C;s Hg O;. In the Ratanhiaroot
and in the bark of the root of Savanilla-Ratanhia (from Krameria
triandra and K. Ixina), Exhaust with ether, treat the ethereous
extract with alcohol and evaporate the solution.—Ruby-red,
amorphous, permanent at the air, of a bitter and astringent taste,
of acidulous reaction, fusible by heat, dissolves in water, alcohol,
ether; colours and precipitates chloride of ivon dark-green, precipi-
tates glue, not tartarated antimony; becomes decomposed with
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tate the filtrate with acetate of lead, treat the deposit with diluted
acetic acid, filter, heat the filtrate to boiling point and precipitate
with subacetate of lead. Decompose the deposit under water with
sulphuret of hydrogen and evaporate the filtrate in a current of
carbonic acid gas.—Amber-yellow powder of an acidulous, acerb
taste, greens the salts of oxyd of iron, separates on heating with
diluted acids a red-yellow powder (Rhodoxanthin=2 Cy; H; Os
+ HO).

Rhoeadin=C,2 Hy; NOjs. Peculiar alkaloid occurring in all
parts of Papaver Rhoeas and allied species. Treat the whole herb
with warm water, concentrate the extract, oversaturate with car-
bonate of soda and shake repeatedly with ether. Transfer the Rhoea-
din from the ethereous solution to an aqueous solution of bitartarate
of soda by shaking, throwaway the ether and precipitate the aqueous
liquid with ammonia, wash the deposit, dry, and boil with aleohol,
in order to remove dyeing matters and an alkaloid which exists in
the plant in small quantity only, and seems to be thebain. The
Rhoeadin remains by this process for the greatest part undissolved.
To purify it completely, dissolve the remnant in acetie acid, shake
with animal charcoal and precipitate with ammonia.—Forms small,
white prisms, tasteless either by itself or in solution; fuses at 232°
without loss of weight, becomes brown and sublimates partly; is
almost insoluble in ether (in 1280 parts), benzol, chloroform,
alcohol, water, liquor of ammonia, soda-ley and lime-water; the
alcoholic solution has a scarcely perceptible alkaline reaction.
Dissolves in acids, without being able to neutralise them or even
to remain in contact with them without alteration (to turn red),
especially hydrochloric and sulphurie acids, yielding purple-red
solutions.  Alkalies restore the original colour. The red coloura-
tion is accompanied by the production of a colouring substance,
and of a new alkaloid of highly basic properties and of the same
composition as Rhoeadin. Concentrated sulphuric and nitric
acids dissolve the Rhoeadin under decomposition, the former acid
with olive-green, the latter with yellow colour. The colonrless
solution of Rh. is precipitable by tannin, chloride of merenry, ete.

Rhoitannic Acid =C,y Hyy Oy In the leaves of Rhus
Toxicodendron. Shake the ethereous extract with warm water,
filter, allow fo rest for two days, filter anew, throw down sulphuric
and phosphoric acids by means of a little acetate of lead, filter
and precipitate completely with acetate of lead, decompose the
latter deposit under water with sulphuret of hydrogen; filter and
evaporate.—Amorphous, yellowish-green, gum-like mass, of slightly
bitter taste and acidulous reaction, colours and precipitates the
salts of oxyd of iron dark green, colours tartarated antimony dark

yellow without precipitation, turbidifies solutions of glue when
concentrated.
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Ricinin. In the seeds of Ricinus communis. Boil repeatedly
with water, evaporate the liquids, after the fixed oil has been re-
moved as completely as possible, to honey-consistence, boil with
alcohol, filter, free the tineture from the resin after 24 hours, and
distil off the alcohol. In the remmant, crystals of Ricinin are
formed after some time, which have to be purified by recrystal
lising in alcohol with aid of animal chareoal—Forms colourless,
rectangular prisms and scaly lamine of a slight taste of bitter
almonds; fuses by heat, sublimates unaltered; dissolves in water
and in aleohol, scarcely in ether, in benzol, in concentrated
sulphuric acid without colour, the solution assuming a green tinge
with chromate of potash; in nitric acid without decomposition.

Ricinoleie Acid=Cy; Hys O; + HO. 1In the oil of the seeds
of Ricinus communis. Saponify, salt out, decompose the soap with
hydrochlorie acid, and refrigerate the oily mixture containing the
R. acid and a little solid acids, under addition of } volume of alcohol
to a temperature of—10° to —12°% when the solid acids will erystal-
lise.  After removing the latter, and driving off the aleohol,
Ricinoleate of lead is obtained by digestion with oxyd of lead, and
which has to be dissolved in ether, and is decomposed with water
and hydrochloric acid. Purify the R. acid which remains after the
evaporation of the ethereous liquid by dissolving in liquor of am-
monia, precipitating with chloride of baryum, recrystallising the
baryum-compound in alechol, decomposing with tartaric acid and
washing with water.—Light wine-yellow, syrup like liquid of 0°94
density, inodorous, of a strong and lasting, disagreeable, acrid taste,
dissolved in aleohol of acid reaction, congeals at —6° to —10°
(according to others at 0°) to a granular mass, dissolves in aleohol
and in ether in every proportion, The Ricinoleates dissolve all
in aleohol, some of them also in ether, are not liable to oxydise
by keeping.

Riozolic Acid=PiriTzanoc Acip.

Robinin=C;; Hg 052411 HO. Yellow, erystalline glucosid of
the flowers of Robinia Pseudacacia. Boil with water, use the decoc-
tion six to eight times for boiling anew fresh flowers, evaporate to a
syrup thickness, treat with hot alcohol, filter, distil the alcohol off’
and allow the remnant to form in crystals. Dissolve the latter,
after freeing from the bulk of the mother-ley by pressing and
washing with cold aleohol, in boiling water, and mix the solution
with acetate of lead, which throws down foreign matters and
leaves the Robinin dissolved. The R. is obtained by evaporating
the filtrate, freed from the lead by sulphuret of hydrogen, and is
then recrystallised in water.—Forms very fine, straw-yellow
needles of a slight satin-lustre, neutral, tasteless, in aqueous solu-
tion of a slightly astringent taste; loses its water at }UU“, fuses at
195°, and decomposes in a higher temperature, producing quercetin
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and an odour of burnt sugar; dissolves little in cold, readily in
boiling water, the light- yeiluw solutions becoming colourless with
acids ; little soluble: in cold, more so in hot alcohol, not in ether,
I‘Eﬂd.llj' in alkalies with gold-yellow colour; the ammumacai solu-
tion becomes brown by keeping, but not the solutions of the fixed
alkalies; breaks up with diluted aeids into sugar and quercetin.

Roccellic A¢id=Cs; Hy O 4+ 2 HO. In Rocecella fuciformis
and in Lecanora tartavea. Treat with water and ammonia, preci-
pitate the filtrate with chloride of caleium, decompose the deposit
with hydrochloric acid and purify the m‘ystali that have formad
by dissolving in ether.—Forms delicate, white, silvery, quadrangu-
lar, tabular crystals, obtained in short needles from alecohol,
inodorous and tasteless, of acid reaction in the alcoholic ﬂnluti-::-n;
fuses at 130° without loss of weight, evaporates partly below 200°,
and is partly converted into the anhydrous acid and decomposed
by a higher temperature; is quite insoluble in water, dissolves in
1-8 parts alcohol of 0-819, readily in ether; forms with alkalies half-
acid soluble, with the other bases mostly insoluble salts.

Roccellinin=Cs; Hyg Oy, In Roccella tinetoria.  Treat with
water containing lime, filter, precipitate the filtrate with hydro-
chloric acid and boil the deposit, consisting of Roceellinin and
lecanoric acid (named formerly Borsellie ﬂmd}, repeatedly with
water, leaving the R. undissolved, which has to be ream ystallised
in alcohol. —Fine, hair-shaped e j’Ef-ﬂ.-lS of silky gloss, insoluble in
water, slightly soluble in cold alcohol and in ether, a little more
when hot, readily in alkalies and in alkaline earths; assumes a
permanent green-yellow colour with solutions of chloride of lime.

Rottlerin (Kamalin)=Cs Hyy Og. In the kamala, the
stellated hairs and glandules that cover the fimit of Mallotus
Philipinensis. It erystallises from the ethereous tincture in yellow
needles of a silky gloss, fuses by heat and becomes decomposed
in higher temperatures; is insoluble in water; dissolves in alkalies
with deep-red colour, little in cold, more in boiling aleohol, and
readily in ether.

Ruberythric Acid=0C;2 Hyy Og or Csp Hyy Oy In the root
of Rubia tinctorum, according to Rochleder; Schunek believes the
above acid to be a produet of decomposition of rubian, and perha) s
identical with a substance named by him rubianiec acid. Precipitate
with acetate of lead the agueons decoction of madder, remove the
deposit (which may be used for the preparation of alizarin and
purpurin), and precipitate the filtrate with subacetate of lead, but
not in excess, produecing a dark flesh-coloured and almost brick-red
deposit, which contains Ruberythiric, rubichlorie, a little citrie and
phosphoric acids. DﬂcumpﬂsL the deposit under water with sul-
phuret of hydrogen; separate the liguid, containing mostly rubi-

0
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aveen lustre; dissolves slightly in boiling water with reddish-yellow
colour, little in cold, more in boiling alcohol, readily in ether, little
in diluted sulphuric acid, in concentrated sulphuric acid with
vellow colour and undecomposed even on beiling, in ammonia
with brownish, in potash-ley with rose-red, in soda-ley with orange
colonr, turning blood-red on boiling.

Rubian = Cs; Hgy Og.  Bitter glucosid of the root of Rubia
tinctorum. Boil with water and precipitate the decoction with
diluted sulphuric or hydrochloric acids, to produce a dark-brown
deposit which, freed by cold water from the acid, contains different
substances, viz.,, Rubian, alizarin, rubiacin, rubiretin, verantin,
pectic acid, and a dark-brown decomposition-product. (In the
filtrate remains chlorogenin and sugar). Boil the deposit moist
with several changes of alechol as long as the latter assumes a
yellow colour, pectic acid and the decomposition-product remaining
undissolved, while the dark-brown decoction on cooling frequently
throws down the wverantin as a dark-brown resinous powder,
removable by filtering. Heat the alecoholic solution to boiling,
adding newly precipitated hydrate of alumina and allow to digest
until the solution is nearly decolourised, precipitating thereby
alizarin, Rubian, rubiacin, and portions of rubiretin and verantin.
Collect the alumina-deposit and add to it, after washing with
alechol, a concentrated boiling solution of carbonate of potash,
filter the deep-red solution, containing all the other substances,
from the undissolved alizarin-alumina (convertible into pure ali-
zarin as described above); precipitate the alkaline filtrate with
hydrochloric aecid, to throw down Rubian, rubiacin, rubiretin, and
verantin, collect the deposit and wash thoroughly with water. As
soon as the water passes off without acid reaction, the Rubian,
being insoluble in acid water but soluble in pure water, begins to
dissolve, imparting to the latter a yellow colour and a bitter taste,
By dissolving it in this manner and evaporating the filtered liquid,
it is obtained as a yellow extract. The latter is freed from pectic
acid by dissolving in aleohol, but retains 5% to 87 inorganic
substances, from which it cannot be separated.—Hard, dry, brittle,
amorphous mass, similar to dried varnish or to gnm-arabic, perma-
nent at the air, dark yellow, intensely bitter, is decomposed at
130° under loss of water; gives out orange-coloured vapours,
consisting mostly of alizarin, when heated to a higher temperature,
and leaves much coal; fuses on platinum-foil, dissolves most readily
in water, a little less so in aleohol, not in ether, in concentrated
sulphuric acid with blood-red colour, and becomes carbonised by
heat; is decomposed by boiling with diluted sulphuric or 11:-;{]1-5-
chloric acid, into sugar and into opalescent, afterwards orange-
coloured flocks, consisting of alizarin, rubiretin, rubiacin and
verantin; dissolves in hot caustic potash-ley with blood-red, then
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purple-red colour under decomposition. The Rubian in aqueous
solutions also becomes blood-red with caustic baryta or ammonia.
The aqueous solution of Rubian is not precipitated by acids; is
not altered on boiling with phosphoric, oxalic, acetie, or tartarie
acids, is not precipitated by alum or the acetates of alumina, lead,
copper, or zine, the chloride of tin, mercury, gold, the sub-nitrate
of mercury, or the nitrate of silver.

Rubichloric Acid=Cy4 Hs Og. In the root and herb of Rubia
tinctorum, in the herb of Asperula odorata, Galium Aparine, G.
Molugo and G. verum, and probably therefore largely present in
that group of the Rubiacez to which these herbs belong. Oceurs
in traces in the deposit produced by acetate of lead from the
aqueous decoctions of the above vegetable parts; in a little larger
quantity in the deposit produced by sub-acetate of lead, in the
filtrate, and in the largest quantity in the deposit, effected by
ammonia, from the liquid remaining after the filtration of the
two former precipitations, In operating with Asperula adorata,
for instance, the third mentioned deposit has to be washed with
aleohol, and is then, suspended in alcohol, decomposed with
sulphuret of hydrogen. Free the liquid from the sulphide of
lead and from the sulphuret of hydrogen, precipitate again with
aleoholic solution of acetate of lead and a little ammonia, decompose
the deposit in alcohol with sulphuret of hydrogen; filter and
evaporatein a vacuum.—Colourless or slightly yellowish, amorphons
mass, inodorous, of an insipid nauseous taste, dissolves readily in
water and in aleohol, not in ether, becomes yellow with alkalies
and is decolourised by acids; becomes on heating with hydro-
chloric acid blue, afterwards green, forming dark-green flocks
(chlorrubin), under formation of formic acid.

Rubiretin==Cyy Hg O 4 (isomeric with hydrated benzoic acid).
In the root of Rubia tinctorum. It takes its origin, according to
Higgin, like verantin by the boiling with water or as decomposition-
product of purpurin, according to Strecker and Wolff, under the
influence of alkalies. As to preparation see Rubian and Rubiacin.—
Dark reddish-brown brittle resin, soft at 65° fuses at 100°, yields
usually with more heat a slight sublimate of alizarin, dissolves
little in boiling water, readily in aleohol, in alkalies with purple-
red colour.

Rubitannic Acid=Cy Hg Oy In the leaves of Rubia tine-
torum. Precipitate the aqueous extract by means of acetate of
lead, treat the deposit with diluted acetic aeid, filter, precipitate the
liguid with ammonia, wash the deposit with alcohol and decompose
under aleohol with sulphuret of hydrogen ; mix the liquid, afterit has
been filtered and the aleohol is driven off, with water, precipitate
with subacetate of lead, decompose the deposit under water with
sulphuret of hydrogen and evaporate the filtered liquid.—Very
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hygroscopic, precipitates the salts of oxyd of iron with a beautiful
green colour.

Rumicin=Cnrysornanwc Acip.

Rutin or Ruti¢ Acid=Cs Has Oz+4 HO. Glucosid of Ruta
araveolens, of the flower-buds of Capparis spinosa, of the Waifa
(the flower-buds of Sophora japonica). Formerly confounded with
quercitrin, The safflower-yellow is, according to Stein, uncrystal-
lisable Rutin, as likewise the pigments of straw, of Althalium, of
Hippophaé, and of Fagopyrum I[a]sr.&, according to Mylius, of Sedum
acre].  Boil the herb of cultivated rue with vinegar, press and let
rest ; wash the slowly forming Rutin with cold water, boil with a
mixture of 1 pt. acetic acid and 4 pts, water, filter, allow to crys-
tallise, wash the crystals, dissolve in boiling alcohol, treat the
solution with animal charcoal, filter and let crystallise.—Forms
light-yellow, fine needles of a feeble, silky gloss, inodorous and
tasteless, bitter in solution ; neutral ; loses its water at 1607, con-
glutinates at 190° fuses and becomes carbonized with a smell of
burnt sugar; dissolves scarcely in cold, in 185 pts. of boiling water,
little in cold absolute aleohol, readily in boiling alcohol of 76 7/,
not in ether, readily in alkalies and in alkaline earths, and repre-
cipitable unaltered by acids; yields on heating with diluted acids
sugar and quercetin.

Sabadillie Acid. Peculiar volatile fat-acid of the melanthaceous
group of Liliaces, especially observed in the seeds of Schenocaulon
officinale and of Colchicum autumnale, and in the root of Veratrum
album. Treat preferably the seeds of Schenocaulon (or Sabadilla)
with ether, evaporate the solution, saponify the fixed oil, which
has separated, with potash-ley, decompose the soap with tartaric
acid, distil the aqueous liquid, saturate the distillate with baryta
and distil the desiccated Sabadillate of baryta with concentrated
phosphorie acid.—The 8. acid sublimates in white needles of
mother-of-pearl lustre, fusible at 20° of the odour of butyric acid,
soluble in water, aleohol and ether.

~ Nabadillin=Cs Hyz NOj. Alkaloid, associated with veratrin
in the seeds of Schenocaulon officinale. Is obtained by extracting
with aleohol, distilling the tincture, dissolving the remmnant in
dilnted sulphuric acid, digesting the solution with animal charcoal,
and precipitating with caustic potash. The deposit consists of
veratrin, Sabadillin, and sabadillin-hydrate, and contains besides
two, not basic substances (only one of which, the helonin, has been
closely investigated). To separate these substances, redissolve the
deposit in diluted sulphuric acid, add nitric acid as long as a black,
pitch-like deposit is produced, precipitate the filtered solution with
potash-ley, wash the deposit, dry, dissolve in absolute aleohol,
evaporate the solution and boeil the remnant with water, veratrin
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water, likewise in concentrated sulphuric acid, in alkalies with a
violet-red hue., Combines with bases to amorphous salis, the
soluble ones (of the alkalies) possessing a slightly acerb taste.

santonin or Santoniec Acid=Cs; Hig D_E.. _Bittm:, resinous
acid of wormseed (Artemisia Cina and A. Siberi). Digest with
alcohol of 407 and with hydrate of lime, strain, distil the aleohol,
filter the remmant, concentrate and acidify with acetic acid. Collect
the Santonin which has formed, wash with cold aleohol and ve-
crystallise from boiling aleohol with aid of animal chareoal.—
Forms colourless, klino-rhombic needles and tabular crystals, in-
odorous, slightly bitter; more bitter when dissolved in alcohol;
fuses at 169°, sublimates and becomes decomposed afterwards;
turns yellow slowly in diffused, rapidly in direct sunlight; dis-
solves in 5000 parts cold and in 250 parts boiling water, in 43
parts cold and in 3 parts boiling aleohol of 807/, in 75 parts cold
and in 42 parts boiling ether, in 4:35 parts chloroform, the solu-
tions being of neutral reaction; in diluted acids not more
abundantly than in water; readily in alkalies and in alkaline
earths, also in oils, undecomposed and colourless in concentrated
sulphuric acid and veprecipitable by water. It behaves to-
wards bases like a weak acid; the compounds of the alkalies and
alkaline earths being soluble in water, not the other compounds.

Sapan-Red =Brasiniy,

saponin=~Csy Hos Oz (Named, also, according to the origin,
Githagin, Monesin, Monninin, Polygalin, Quillajin, Senegin,
Struthiin.) In plants of various orders, especially in Caryo-
phyllex, as in the root and herb of Saponaria officinalis, in the
root of Gypsophila Struthium, in the root and seed of Lychnis
Githago, in the root-bark of Acacia lophantha, and perhaps
other species, in the root of Monninia polystachya and Polygala
Senega, in the Monesia-bark (Lucuma glyeyphlea), in the root of
Quillaja Saponaria, in the fruit of Sapindus Saponaria and
Aesculus Hippoeastanum ; in the root of Polypodium vulgare,
and many other ferns. Boil, preferably, the root of Gypsophila
Struthium, with aleohol of 0-524; let the decoctions stand cold,
collect the sediment of Saponin, wash with ether and alcohol,
and dry at 100°.—White, not crystalline, powder, which produces
sneezing, of at first sweetish, .afterwards burning, pungent and
lastingly acrid taste, of neutral veaction, readily soluble in water,
yielding a dense froth, even in solutions containing 1-10th °/_;
dissolves more readily in aqueous than in strong aleohol, in 400
parts absolute alcohol, yielding solutions devoid of the frothy
property ; insoluble in ether and in volatile oils; is decomposed
by heat; breaks up on boiling with diluted sulphuric acid into a
carbo-hydrate and other products; dissolves little in cold alkalies,
more in warm ones; is preeipitable by acetate and sub-acetate,
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Sinapin Sulphocyanide=Cs; Hoy NOyy + Co NSz H.  Ob-
served in the seeds of Brassica alba, B. nigra and Arabis perfoliata.
Free the pulverised seeds completely from the fixed oil by means
of ether, exhaust with absolute alecohol (which dissolves a little
sinapin), hoil the remnant with alcohol of 907/, press, repeat the
operation twice, and distil the tinctures, when the Sinapin-Sulpho-
cyanide will crystallise from the remaining liquid.—It appears in
white, very voluminous, pearly, tuftily united needles, is inodorous,
has a bitter and mustard-like taste; 1s of neutral reaction, fuses at
130°, decomposes by more heat, dissolves in water and in aleohol
with yellow colour, more readily when warm, the solutions be-
coming colourless with even traces of an acid; is insoluble in
ether, sulphide of carbon and oil of turpentine, reddens the salts
of oxyd of iron. [According to Will, Sinapin-sulphocyanide, or more
properly called Sinalbin, has the composition Cgy Hyy N 2 54 Ogs.
When placed into contact with water and myrosin, it breaks up
into Sulphocyanate of Acrinyl, Sulphate of Smapin and sugar. ]

Sinapisin, According to Simon, a fat occurring in the black
mustard-seeds, and not saponifiable. Treat the pulverised seeds
with alcohol of 947/, evaporate the tineture to honey consistence,
treat with ether, evaporate the ethereous liguid to honey consist.
ence, remove sugar, oil, and resin by washing with small quanti-
ties of ether, dissolve the residue in alcohol of 907/, decolourise the
solution by means of animal charcoal, filter and evaporate. Re-
erystallise the scaly crystalline mass in ether.—Forms snow-white
scales, dissolves readily in aleohol, ether and oils, not in acids or
in alkalies; may be sublimated.

Sinigrin = MyroNATE oF PoTAssiua.

Nipirin. As to occurrence and preparation see Bebirin. Dark-
red-brown, glossy, resinous mass, dissolves very slightly in water,
readily in alcohol, not in ether, nentralises the acids, forming olive-
brown salts.—Is, according to Tilley, impure Bebirin.

Smilacin=Cy» Hgy Oy5. In the sarsaparilla, in the quina-
root, and in other species of the genus Smilax. Boil with water,
precipitate the decoction with hydrochloric acid, wash the deposit
and dissolve in diluted sulphuric acid, precipitate with ammonia,
and purify, if necessary, by redissolving in alcohol and treating
with animal charcoal. Or, draw out with alcohol, precipitate the
tineture with water, wash the deposit with ether, dissolve in
aleohol, and decolourise with animal charcoal.—White warty mass
or loose powder, permanent at the air, inodorous, of a bitter and
acrid, somewhat astringent and nauseous taste, of neutral reaction,
fuses by heat, and decomposes in higher temperatures, dissolves
scarcely in cold, more copiously in hot water, yielding a froth by
shaking; little soluble in cold, most readily in boiling aleohol, to
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solvents, and is put into a glass-flask containing an equal
weight of concentrated sulphuric acid, which is diluted with 50
times its weight of water; the contents of the flask arve then
heated to boil gently. From time to time a drop of the liquid is
taken out with a glassrod and put into a porcelain dish, adding a
drop of solution of iodine, When neither a blue nor a violet or
reddish colour is produced, the flask is left to cool, the acid
liquid (containing the Starch as grape-sugar) is filtered and washed
until the acid reaction has disappeared; the liquid is mixed with
the water used for washing; saturated (cold) with soda-ley, and
its volume ascertained by cubic-centimeters,

Now, measure from the blue alkaline solution of sulphate of
copper, 10 cubic centimeters, pour them into a flask, holding
about 100 cubic centimeters, add 40 cubic centimeters water,
heat the mixture to a gentle boiling heat, and add of the above
neutralised solution of sugar gradually and in intervals, until every
trace of blue has disappeaved, and in its stead a yellowish tinge
is observable, To find out the exact moment of the change of
colour, place the flask on a piece of white paper. This de-
colouration of the cupric solution takes place after 0-05 grammes
of grape-sugar, corresponding to 0045 grammes of starch, have
been added. It is easy herefrom to caleulate the concentration of
the liquid in question, and its previous amount of Starch. The
quantity of Starch found in this way has to be added, if necessary,
to that obtained before by kneading the substance.

The sulphuric acid, used for converting the Starch into grape-
sugar, being very diluted, neither vegetable fibrin nor pectin
which might be present, affect by changes of theirs the caleulation.

Though, under all ecirecumstances, the Starch is characterised with
certainty and precision by its behaviour to iodine; there ave dif-
ferences of form and size, which to determine demands a micro-
scope magnifying at least 400 diameters. Should it not be pos-
sible to isolate the Starch, thin slices of the substance, wherein
Starch has been indicated by iodine, are submitted to the micro-
scopical examination.

NStearic Acid =Cg Hy; O3 + HO.  Contained as tristearin
in fats, especially solid ones. Saponify with soda-ley, decompose
the soap with hydrochloric acid, dissolve the fat-acids in hot
alcohol, allow to erystallise, press and recrystallise repeatedly,
until the produet fuses at 69-1° to 69-2°, Shea-butter is of all
vegetable and animal fats the best adapted for preparing pure
stearic acid, as it contains only the one solid fat-acid.— Forms
pearly needles and leaflets, inodorous and tasteless, of perceptibly
acid reaction, fuses at 69:1° to 69-2°, has at 9° to 11° a densit
of 1000, boils and distils in a vacuum unaltered, is not soluble in
water, dissolves in 40 parts cold absolute and in every proportion
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the Surinamin is obtained. The rest is got by digesting the liquid
with magnesia, filtering and evaporating again. Wash the Surinamin
with cold water and recrystallise in hot water.—Forms white,
very fine, voluminous, cotton-like needles of insipid taste ; rfeutra.l;
is partly carbonised and partly sublimates on heating; dissolves
very little in cold, readily in boiling water, almost insoluble in
cold, little soluble in boiling alecohol, readily in diluted acids, also
i potash-ley.

Sycoceryl-Aleohol=Czs Hg Oo.  As acetate of Sycoceryl in
the resin of Fieus rubiginosa. Withdraw the sycoretin from the
resin by means of cold alecohol, and boil the remnant with aleohol,
the solution forming on cooling crystals of acetate of sycoceryl
and afterwards a small quantity of another flocky substance. By
cooling the solution to 40°, straining the crystals, reerystallising in
boiling aleohol and treating at 30° with ether so as to leave a
little of the substance undissolved, the acetate of Sycoceryl is ob-
tained pure, while a neutral erystalline substance, insoluble in
ether, remains. Decompose the acetate through boiling with a
solution of caustic soda in aleohol, precipitate the Sycoceryl-alecohol
which has formed with water and recrystallise in alcohol.—Forms
wawellite-like, very thin erystals, similar to caffein; fuses at 907,
and 1s volatilised partly undecomposed by more heat; is insoluble

in water and in alkalies, readily soluble in aleohol, ether, benzol,
and chloroform.

Sycoceryl-Acetate=Cs; Hoyy O4+Cy Hz Oy  Ingredient of
the resin of Ficus rubiginosa, and doubtless of other species,
obtained from it according to the foregoing paragraph.—Appears
in thin, mica-like leaflets or sexangular tabular crystals; neutral ;
fuses at 118° to 120°, distils unaltered, dissolves most readily
in hot alcohol, in acetic acid, aceton, ether, benzol, cil of tur-
pentine.

Nycoretin, In the resin of Ficus rubiginosa. This resin
separates on treating with cold alcohol into about 737 soluble
Sycoretin, 14 sycoceryl-acetate, soluble in hot alcohol, and 13
residue (caoutchouc, sand and fragments of bark). By mixing
with water the neutral, light-brown solution in cold alcohol, the
Sycoretin subsides and may be obtained colourless by repeatedly
dissolving and precipitating.—Amorphous, white, neutral, very
brittle, very electric; fuses in boiling water and floats on it like an
oil, fuses by itself only at 300° and decomposes afterwards; is
insoluble in water, diluted acids and alkalies, readily soluble in
alcohol, ether, chloroform, oil of turpentine; in concentrated
sulphuric acid with a beautiful green colour without formation of
sugar.

Sylvie Aeid, See Apreric Acip,
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Sj‘l]ilgtasﬂ. This is the nitrogenised body which possesses
the faculty of separating amygdalin into hydrocyanic acid and its
other products, and which, in combination with albumen, consti-
tutes emulsin. It is obtained by mixing the press-residue of
sweet almonds with water, pressing after two hours, filtering the
liquid, precipitating the albumen with acetic acid, filtering again,
removing the gum by acetate of lead, precipitating excess of lead
by sulphuret of hydrogen and mixing the filtrate with alcohol,
which throws down the Synaptase ; the latter has to be washed with
alcohol and dried in a vacuum.—Yellowish-white, either brittle
and glossy like gluten, or opaque and spongy like sarcocolla, very
soluble in cold water, almost insoluble in aleohol; the aqueous
solution becomes soon decomposed at the air, curdles at 60° is not
precipitable by acids or by acetate of lead, but considerably so by
tannic acid; acts strongly upon amygdalin even at 80° The
Synaptase does not behave towards starch similarly to diastase.

Syringin=~Cgs Hog Ozp+2 HO. Tasteless glucosid of the bark
of Syringa vulgaris, and other species especially developed in early
spring, found in the leaves and half-matured fruits, and only in
traces in the leafbuds; it disappears during the progress of vege-
tation, and in its stead appears syringopicrin; is also contained in
the bark of Ligustrum vulgare and other Privets. Precipitate
the decoction of the bark with subacetate of lead, treat the filtrate
with sulphuret of hydrogen, filter, evaporate to a syrup consistence,
press the crystalline mass and recrystallise in hot water with aid of
animal charcoal.—Forms long, colourless needles, tasteless, neutral ;
loses its water at 115° fuses at 212° and becomes decomposed
with the odour of burnt sugar; dissolves slowly in cold, readily
in hot water, in alcohol, not in ether; dissolves in concentrated
sulphuric acid with dark-blue colour, and forms, on addition of
water, grey-blue flocks; dissolves in concentrated nitric acid with
deep-red colour; breaks up with diluted acids under formation of
sugar; is not precipitable by metallic salts.

Syringopicrin=Cz Has Oy7.  Bitter glucosid of the bark of
Syringa vulgaris. Remains after the preparation of syringin in
the mother-ley and is absorbed by animal charcoal. 'Wash the coal
with warm water and boil with aleohol, which dissolves the S. and
leaves it, after evaporating, in the form of a brown syrup-like
Jiquid. Purify by dissolving in alcohol, decolourising with animal
charcoal, evaporating and treating the remnant with ether, which
dissolves an acrid substance, leaving theS. undissolved.—Yellowish,
pellucid mass, friable to a permanent white powder, of a very
bitter taste and of acidulous reaction; fuses below 100° and is de-
composed by more heat; dissolves readily in water and in alcohol,
not in ether, is not altered or precipitated by alkalies, by chloride
of iron or by sub-acetate of lead, seems to yield sugar on treating
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with diluted sulphurie acid, for the liquid, obtained by this treat-
ment, reduces the alkaline tartarate of copper.

Tacamahae. Exudation of the stem of Bursera fomentosa and
of Calophyllum Inophyllum. The resin of the firsi-named tree is
light-brown, opaque, of pleasant odour and of lasting bitter taste ;
dissolves almost completely in aleohol. The resin of the other tree
is yellowish, smells after lavender, has a slightly acidulous taste ;
dissolves readily in alcohol and in alkalies.

Taignic Acid, The yellow pigment of the Taigu-wood of Para-
guay, the origin of which is unknown. Obtained from the wood
by means of cold alcohol, and purified by treating repeatedly with
aleohol and with ether,.—Forms beautiful yellow erystals, turning
slowly brown at the air, tasteless; fuses at 135° volatilises at 1807
undecomposed; contains no nitrogen; dissolves in 1000 parts boil-
ing water, in 86 parts alcohol of 0.840, in 19 parts ether, in 16
parts aceton, in 45 parts benzol, also in sulphide of earbon, petro-
leum, in alkalies with red colour.

Tallow, Chinese, The fatty covering of the seeds of Ex-
caecaria sebifera (the kernels contain a liquid fat). It yields a
aveenish-white tallow-like fat, fusing at 44° and a white one, fusing
at 37°; both containing olein and palmitin,

Tanghinin, The poisonous ingredient of the seeds of Tanghinia
venenifera. Is obtained by extracting with ether from the seeds
which have been freed by pressing from most of the fixed oil, and
by evaporating the tincture.—Colourless erystals of a very bitter
and acrid taste, fusible with a gentle heat, not volatile, insoluble
in water, soluble in alcohol and in ether, little affected by acids or
by alkalies.

Tannaspidie Acid=Cs Hyy Oyp.  In the rhizome of Aspidinm
Filixmas and some other species. Boil with aleohol of 75 to 80 7/
and mix the decoction with water, hydrochloric acid and pulverised
sulphate of soda, to produce a precipitate, which contains Tannas-
pidic and pteritannic acids. Collect this deposit, wash with solu-
tion of sulphate of soda, press, triturate with water and digest at
60 to 80" with water containing hydrochloric acid, for half an hour,
removing thereby ammonia and other bases. Wash the remnant
with water, dry and exhaust with anhydrous ether, which dissolves
the pteritannic acid. Filter, warm the residue with strong alcohol,
add a few drops of solution of acetate of lead, throw down the latter
with sulphuret of hydrogen (to make the ligquid apt for filtering),
filter and evaporate the filtrate in a current of hydrogen and at
last in a vacuum over sulphuric acid; the Tannaspidic acid thus
obtained is pure when it is quite insoluble in water and in ether,
but completely soluble in alcohol.— Black-brown, amorphous, glossy
mass, friable to a spaniol-coloured powder, inodorous, of slightly
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of water, dry the remnant, until the whole of the petrolenm 1is
driven away, dissolve in alecohol and throw down the Th. either
by digesting with hydrate of lime or better by aleoholic acetate of
lead. The green flocks obtained ave, after filtering and boiling
with ether, separated from the lead-oxyd by means of acetic acid.
— Brittle, green mass, insoluble in water, scarcely a:n:-luh‘le in hydro-
chlorie acid, soluble in strong aleohol, ether, and oils.

Thebain = Css Hay NOg, In opium, to all appearance in Papaver
Rhoeas too, associated with rboeadin. By heating, as indicated
under morphin, the aqueous extract of opium with milk of lime,
the morphin remains dissolved, while the Thebain is left in the
lime-sediment. Wash the latter, dry, boil with alcohol, evaporate
the extract and treat the remaining brown, granular mass with
ether, which dissolves the Thebain, and leaves it on evaporating
as a brown, erystalline mass. Purify by dissolving in acid, precipit-
ating with ammonia and recrystallising in alcohol or in ether.—
White, silvery, quadratic leaflets, also needles, grains and ‘cauh-
flower-shaped masses, very electric on rubbing, of a more acrid s.md
styptic than bitter taste, of alkaline reaction; fuses at 150° with-
out loss of weight, and decomposes in a higher temperature;
dissolves not, or slightly in water; readily in aleohol, ether,
diluted acids, becomes deep-red with concentrated sulphuric acid,
and dissolves with yellow colour; becomes blood-red with sul-
phuric acid, containing nitric acid. Tts salts are not crystallisable
from water, but are so from aleohol and from ether.

Thein = Carrers.

Theobromin = Cyy Hs Ny 0.  Alkaloid of the seeds of Theo-
broma Cacao. Precipitate the aqueous extract of the prepared
seeds with acetate of lead, filter, free the filtrate from lead by
sulphuret of hydrogen, concentrate to honey-consistence, boil with
aleohol, evaporate the tincture and recrystallise what has formed.
—White, crystalline powder, inodorous, of a bitter taste, slightly
similar to cacao, sublimates at 290° to 295% fusing at the same
time; dissolves in 1600 parts of cold and in 55 parts boiling
water, in 1460 parts cold and 47 parts boiling aleohol of 80 °/
in 17,000 parts cold and in 600 parts boiling ether; all these
solutions having a neutral reaction; dissolves readily in alkalies
and in diluted acids. The very diluted solution in nitric acid,
yields with nitrate of silver a silvery-white, crystalline deposit;
the ammoniacal solution yields with nitrate of silver a jelly-like
deposit soluble in warm ligquor of ammonia. On boiling this
solution ammonia is evolved and a colourless, granular, erystalline
eposit of Theobromin-silver = Cyy Hy Ag Ny 0, is obtained.

Thujin=C;, Hsz Osy.  Dissolve the deposit, obtained in the
following paragraph by means of acetate of lead, in diluted acetic

e e

el T Y e T Wk







219

repeatedly rectifying with hydrated potash and retaining the
pul:;inn wfhi-::h distliigﬁrst.—-ﬂolﬁurlesa, thin, smells like elen?i, has
a pungent, acrid, pepper-like taste; of 0-858 density; boils at
154° to 160°.

Tolubalsam. Exudation of the stem of Myroxylon toluiferum.
In the fresh state thickish, yellow, becomes slowly darker and
solid, has a very pleasant smell. The dry balsam is also named
Opobalsamum sicenm. Consists of resin, volatile oil, and cinnamic
acid. The resin dissolves readily in alkalies, and has the formula
(s Hyp O5. The volatile oil, obtained by distilling the balsam
with water, contains a hydrocarbon (Tolen = Cay Hyg).

Toncacamphor =CuMARIN,
Tragacanth-substance = Bassorix.

Trehalose = 012 Hu 011 + 2 HO. Peculiar kind of sugar in
the trehala-manna of Syria, an amylaceons substance, gathered by
coleopterous insects, and converted by them into a cocoon, con-
sisting of about 667/ starch, 5 gum, and 29 Trehalose. The latter
forms rectorhombic erystals, has a less sweet taste than cane-sugar,
loses at 25° to 30° partly, at 100° completely, 2 equivalents water;
fuses on rapidly heating to 100°; but is not fused even at 1807, if
desiceated before. Dissolves readily in water, is almost insoluble
in cold, soluble in boiling aleohel, not in ether, ferments with yeast
very slowly and incompletely; is not altered through boiling with
alkalies, alkaline earths and alkaline tartarate of copper; yields
with nitric aecid, oxalie, but no mueie acid, is carbonised on heating
with concentrated sulphuric acid, becomes converted into grape-
sugar by heating with diluted sulphuric acid, is precipitated by
ammoniacal acetate of lead.

Trimethylamin=Cg Hy N (isomeric with propylamin and
formerly confounded with it). Velatile alkaloid of the herb of
Chenopodium  olidum, of the flowers of various Pomacem (for
instance, Crategus coccinea, C. monogyna, €, Oxyacantha, Pyruscom-
munis, P. aucuparia), of the seeds of Fagus sylvatica, of the ergot,
of the rust fungus of wheat. Is obtained by distilling with a fixed
alkali and water, saturating the distillate with sulphuric acid,
evaporating, shaking the salty mass with ether-alcohol, removing
the sulphate of ammonia by filtration, evaporating the filtrate,
shaking the residue with potash-ley and afterwards with ether,
decanting the ether and evaporating the ethereous solution in a
vacunm,—Colourless liquid of a nauseous, ammoniacal, herring-like
odour; precipitable by tannie acid, bi-iodide of potassium, chloride
of mercury and iodide of potassio-mercury, soluble in water, alcohol
and ether in every proportion.

_[’I_'l'iti[ﬁi]l:ﬂm Hy; O, Contained in the juice of the roots of
Triticum repens.—A tasteless, amorphous, gummy substance,
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for the greatest part from the deposit by aleohol containing
hydrochlorie acid.—The Mucilage is, after drying, yellowish, not
so translucid as gum, more tough than brittle; swells up consi-
derably in water, and dissolves to turbid, ropy, nentral liquids,
which in many cases ave thrown down by acids and by many salts
that do not affect the solution of gum, as for instance by alum,
subchloride of tin, acetate of lead; but on the other hand they are
not turbidified by silicate of potash, nor thickened by borax.
Nitric acid produces oxalic and partly mucic acid. By the agency
of diluted sulphuric acid, at first gum, then sugar is formed. The
different behaviour of different Mucilages is probably caused by
the greater or less amount of salts, though this assumption is con-
tradicted by Frank (Chem. Jahresh. fiir 1865, 598).

The presence of Mucilage can be best detected by directly treat-
ing with cold water. For this purpose the roots, barks, leaves and
stalks have to be reduced to a proper state by bruising, eutting,
etc.; seeds are left whole, as they contain the mucus in the epi-
dermis, and with them, bruising would be either superfluous or
detrimental to the purity of the product, because the water would
dissolve, or keep suspended, substances that could not be easily
removed, as albuminous substances, oils, ete.—The quantitative
estimation of Muecilage is also effected by dirvect treatment with
cold water; after subsiding and straining, the liquid must be boiled
a few moments. Now, strain off the flocky deposit of albumen,
evaporate to a small bulk, precipitate with aleohol, wash the
deposit with alecohol and dry at 110° As salts of lime (generally
the phosphate) are always present, their weight has to be deter-
mined by incinerating a weighed quantity of the dried Mucilage
and weighing the ash. The weight of the latter has to be deducted
from that of the Mucilage.

Yerantin=Cyy H; O0;. In the root of Rubia tinctorum.
Liberate the Verantin oxyd of iron (see Rubiacin) from the
metallic base by boiling with hydrochloric acid, wash and dissolve
in boiling aleohol, when the Verantin will separate on eooling as
a brown powder.—Reddish-brown, amorphous powder similar in
appearance to snuff or ground roasted coffee; fuses scarcely in
boiling water and dissolves sparingly in it, dissolves readily in
boiling alcohol and separates on cooling in a pulverulent form,
the solution retaining an acid reaction; dissolves in alkalies with
a brown colour; is decomposed by heat.

Veratric Acid=C;s Hy O7 + HO. In the seeds of Schano-
caulon officinale,  Exhaust the pulverised seeds with aleohol
acidulated with sulphuric acid, add to the tincture hydrate of
potash, filter, distil the aleohol, collect the veratrin thus deposited
and saturate the mother-ley with excess of sulphuric acid, when
the V. acid will crystallise slowly before or after evaporation,
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Virola Tallow, From Myristica sebifera, is similar to nutmeg
balsam.

Yiscin= C.{{l H{E Dlﬁ = c4|;| ng + 16 HO, Exudes from the
receptacle and floral envelope of Atractylis gummifera; is found in
the leaves and branches of Ilex Aquifolum, Viscum album, and
especially in the berries of the latter, and of various kinds of
Loranthus ; has also been observed as constituent of other plants.
[It is very plentiful in the fruits of Pittospornm undulatum.]
Bruise the berries of Viscum with water, wash with water, treat
afterwards with alcohol, and lastly with ether, evaporate the
ethereous solutions, knead the glutinous yellowish mass, left after
evaporation, first with aleohol, then with water, and heat to 120°,
until all the water is driven off.—Clear mass of honey consistence ;
may be drawn out into threads; almost inodorous and tasteless ; of
an oily appearance at 100° begins to boil at 210° a thin yellow
oil of 0-856 density distilling at 235°; has the density of water,
and leaves greasy spots on paper.

VYolatile Acids, Such as pass over in the distillation of vege-
tables with water, but are quickly decomposed, and have as yet
not been isolated in the pure form ; have been observed in plants
of the following genera : Aconitum, Arum, Clematis, Ranuneculus,
Daphne, Pimelea, Polygonum, and many Fungi.

 Yulpulin or Yulpic Ac¢id=C3s Hyy 0. In Cetrarvia vulpina
and in Parmelia parietina, but in the latter only when it has heen
gathered, not from trees, but, in the undeveloped state, from sand-
stone rocks. From the Parmelia the Vulpulin can be withdrawn
nearly pure by sulphide of carbon. The Cetraria has to be soaked
first in lukewarm water, containing a little lime; strain after a
few hours, repeat the same treatment, saturate the united solutions
with excessof hydrochlorie acid, wash the flocks which have separated
with cold water, and recrystallise from hot water or from alcohol.
—Forms sulphur-yellow, translueid, large, rhombic pyramids or
needles, erystallized from sulphide of carbon of the colour of bi-
chromate of potash; fuses at 110°% and sublimes in small yellow
laminar scales or needles, with the odour of benzoin; tasteless by
itself, dissolved in alcohol, very bitter; is, even in boiling water,
nearly insoluble, readily soluble in sulphide of carbon, in 376 parts
cold, and in 200 parts boiling alecohol of 807/, in 588 parts cold,
and in 88 parts boiling aleohol of 907/; also sparingly in boiling
absolute aleohol, more readily in ether, and most readily in chloro-
form, in concentrated sulphuric acid with brown-red colour, which
turns pale-yellow on addition of water.
Walnut 0il, Obtained by pressing the seeds of Juglans regia.
Originally greenish, becomes soon pale-yellow, inodorous, of mild
taste and of 0.926 density, congeals at —18°, butter-like, becomes
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hard at —27°, dries better at the air than linseed oil, yields like
this soft soaps.

Xanthin, according to Higgin. In the root of Rubia tinctorum.
Precipitate the fresh, filteved infusion of madder with acetate of
lead, wash the deposit, decompose with sulphuret of hydrogen and
boil the sulphide of lead with water. The solutions, after they
have been neutralised with ammonia and digested with a little
hydrated alumina, which deposit alizarin and rubiacin, yield the
Xanthin on evaporating the filtrate and on extracting the residue.
(By this method are obtained, according to Schunck, rubian and
produets of decomposition of the latter).—Dark-brown, deliques-
cent, gummous body, bitter (neither acerb nor sweet), fuses and
decomposes in higher temperatures, dissolves readily in water with
a beautiful yellow colour, also readily in alcohol, little in ether,
in alkalies with purple-red hue. The aqueous solution is preecipi-
table by alum and by subacetate of lead, but not by acetate of
lead.

Xanthorhamnin==C; Hs3 Oss 4 10 HO, according to Gellatly.
In the matured grains of Avignon (from Rhamnus infertorius and
some other congeners), or, according to Kane, a decomposition-
product of the chrysorhamnin of the unripe berries. After boiling
the unvipe berries with water for a few minutes and drying, no
chrysorhamnin is obtained, but in its stead Xanthorhamnin. Like-
wise Xanthorhamnin is obtained from chrysorhamnin by boeiling the
latter with water under access of air. Gellatly boils the unripe pul-
verised berries with alecohol, frees the not too much concentrated
tincture from a slowly forming dark-brown resin by repeated decan-
tations, allows to erystallise and purifies by recrystallising.—Forms
pale-yellow, shining silky tufts of almost tasteless crystals; loses its
water at 100”; does not fuse at 130°; dissolves readily in cold and
in hot water, and in aleohol, not in ether; colours black the
solutions of iron; decomposes with diluted acids into sugar and
Rhamnetin = Cas H;g Oy, forms with alkalies brown solutions.

Xanthotannic Acid=C;s Hyz O4. The yellow matter of
autumnal leaves. Exhaust, for instance, elm-leaves with alcohol,
evaporate the tinctures, filter off the wax, precipitate the filtrate
with water, filter again, precipitate with acetate of lead and
decompose the deposit by sulphuret of hydrogen. The lignid
separated from the sulphide of lead, has an astringent taste, acid
reaction and precipitates glue,

Xanthoxylen=Cs Hys. Obtained by distilling the so-called
Japanese pepper (seeds of Xanthoxylum piperitum) with water,
desiccating the oil with chloride of calcium and rectifying by means
of potassium. Colourless, of great light-vefracting power, and of a
pleasant aromatic odour; boils at 162°,
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[Aricin=Cs; Hss Ny Oy Alkaloid, prepared from the Quina
de Cusco by O. Hesse.—Beautiful, white prisms, fusing at 188°,
of very feebly alkaline reaction, and very slightly astringent, not
bitter taste, dissolves very easily in chloroform, rather easily in
ether (1: 20), in 235 parts aleochol of 80%. It behaves towards
nitric and sulphuric acids like cusconin, and is precipitable by the
same re-agents as cusconin and by iodide of potassium and tannic
acid.  Acetic acid likewise precipitates the solution of A. in hy-
drochloric acid under the form of small, white granules, very
difficultly soluble in cold, more readily in boiling water, and
crystallising therefrom in crystals after cooling. ]

[Capsaicin. The active principle of the fruits of Capsicum
annuum, prepared by Tresh.—Colourless prisms of extremely

t taste, fusible and volatile without decomposition by itself
and by the steam of water, the vapours strongly irritating the
respiratory organs. The C. dissolves little in cold water, better
in boiling water, easily in strong alcohol and ether; also in potash
ley, and reprecipitable from the latter solution by addition of a
solution of ammonium chloride. ]

[Cusconin=Cs; Hgs N2 Oy + 2 H O. Prepared by O. Hesse,
from the Quina de Cusco.—White leaflets, or short prisms of dull
Iustre, fuses at 110°, of very slightly alkaline reaction in aleoholic
solution, dissolves in 35 parts ether, better in aleohol and aceton, very
easily in chloroform, little in benzol and petrolenm-ether; becomes
green with nitrie acid, and dissolves with greenish-yellow colour,
with the same colour in concentrated sulphuric acid, changing to
dark-brown on warming. Its solution in hydrochloric acid is
precipitable by ammonia, soda, the sulphocyanide, bi-iodide, ferro-
and ferricyanide of potassium, the chlorides of gold and of
platinum, iodide of potassio-mercury, phosphotungstic acid. Its
salts, when neutral and dissolved in water, react acid, and taste at
first rancid, then shightly bitter; the neutral sulphate at last
cooling, burning similar to inferior peppermint oil.]

[Erythrophlaein, Alkaloid, discovered by Gallois and Hardy
in the bark of Erythrophlaeum guinense.—It forms a clear, amber-
yellow mass, of erystalline structure under the microscope, dissolves
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in water, alecohol, amylalcohol, acetic ether, very little in ether,
chloroform, benzol; forms salts with acids. Concentrated potash-
ley, also ammonia, yield erystalline precipitates in the solution of
the hydrochloride. Precipitates are likewise formed by chloride
of platinum, picric acid, potassium bi-iodide, the iodides of
potassio-mercury, potassio-bismuth and potassio-cadmium, bi-
chromate of potash, the chlorides of mereury and gold, and the
subchloride of palladium. With hypermanganate of potash and
sulphurie acid a similar but feebler violet colour is formed, as with
strychnin, It acts as a strong poison. |

[Gardenin=Cs; Hy; O55. Crystalline resin of the Dikamali
resin from Gardenia lucida. Crystallises from the hot, alcoholic
solution in yellow needles, which melt at 155°.—FLUECKIGER. |

[Glyeyphyllin, Glucosid of the leaves of Smilax glyeyphylla.—
Brownish-yellow, amorphous mass, or, by slow evaporation of the
ethereous solution, concentrically united tufts of ecrystals of
aromatic odour and bitter-sweet taste ; dissolves better in hot than
in cold water, easily in alcohol and in ether; breaks up on boiling
with dilute sulphurie or hydrochloric acid into sugar and another
produect.—Baron F. vox MuELLER and L. RumMEL, |

[Jurubebin, Alkaloid of the fruits of Solanum paniculatum.—
Amorphous mass of bitter taste and slightly aromatic odour, little
soluble in water, easily in liquor of ammonia, alecohol and chloro-
form, The hydrochloride of J. is erystalline and yields in solution
precipitates with most alkaloid-reagents except chloride of plati-
num, pieric and chromic acids,—F. V., GREENE.]

[Muscarin=C ; H;3 NO». Poisonous alkaloid of the Fly-agaric
(Agaricus muscarius), isolated from the extract by dilute hydro-
chloric acid, evaporating the liquid to erystals and pressing the
latter between blotting paper, which absorbs the deliquescent
Muscarin salt, while the chloride of a non-poisonous alkaloid,
Amanitin=Cz; H;s NO remains behind.—KoPPE AND SCHMIEDE-
BERG. |

[Nucit=Cis Hjs Oys + 4 HO. Peculiar kind of sugar, con-
tained in the leaves of the walnut tree (Juglans regia.) It crystal-
lises in klinorhombic prisms of 1:54 sp. gr., has a sweet taste,
dissolves easily in water, alcohol, ether and chloroform, is non-
rotating, does not reduce copper salts, is unable to ferment even
after boiling with dilute sulphuric acid. Treated with nitric acid
it forms neither mucic nor oxalic acids.—TANNET AND VIL-
LIERS, |

[Ostruthin=Cy4 Hy; Op. Discovered by v. Gorup-Besanez in
the root of Peucedanum Ostruthinm,—Odourless and almost taste-
less, klinorhombic crystals, fusing at 115° resolidifying at :Ell"";
sublimable under decomposition, burning at the air with a bright,
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smoky flame. The O. yields on trituration an electric powder, is
of neutral reaction, is insoluble in cold water, whereas boiling
water dissolves only traces, little soluble in benzol and petroleum-
ether, easily in alcohol and ether. The alcoholic solution exhibits,
especially after addition of a little water, a blue fluorescence. It
dissolves also in caustic potash, soda and ATNIMONIA, a:_ld_ is there-
from reprecipitated by carbonic acid. It is mot precipitable by
metallic salts, and forms with hydrochloric acid gas in alcoholic
solution erystals of hydrochloride of Ostruthin. ]

[ll}Ij'llill'E-{ltinz (Jas Hog NOg. Alkaloid prepared by Beck_elt
and Wright, from the motherliquor remaining in the preparation
and purification of narcein from opium. It forms small, mica-like,
sandy crystals, little soluble in water and aleohol, even on boiling,
similar in appearance to narcotin, but differing from it by its
sparing solubility in hot water and aleohol, and its insolubility in
benzol, ether and chloroform. Fixed alkalies and their carbonates
precipitate the O. from its concentrated solutions, not or only
partially after some time from diluted ones. Analogous to the
hydrochlorides of narcotin and narcein, the hydrochlovide of O. by
hot water breaks up into free acid and a basic salt. ]

[Picroroccellin, Nitrogenised, neutral substance, found by
Stenliouse and Groves, in Roccella fuciformis.—It crystallises in
long, colourless prisms, of considerable lustre, and of very bitter
taste, insoluble in water, petroleum and sulphide of carbon, little
soluble in ether and benzol, moderately soluble in boiling aleohol.
It fuses at 192° to 194° and decomposes afterwards. Dissolves in
concentrated sulphuric acid, with yellow colour on warming, re-
precipitable as yellow powder on addition of water. The same
takes place with nitric acid, On heating P. for ten minutes at
220°, or on beiling with dilute sulphuric or hydrochloric acid, it is
converted into Xanthoroceellin, a nitrogenised body, crystallising in
long, slender, yellow needles. |

[Thevetosin, Poisonous glucosid, discovered by Herrera in
the seeds of Thevetia yecotli.—White, quadrangular prisms, in-
odorous, of intensely acrid taste, not soluble in water, very little
soluble in ether, sulphide of carbon, fixed and volatile oils, easily
soluble in aleohol. Yields, with dilute sulphuric acid, sugar and a
resin, The alcoholic solution is not changed by nitrate of silver,
the chlorides of platinum, gold and iron, iodide and iodate of
potassium, tannie acid, the hydrates and carbonates of alkalies,
ferro- and ferricyanide of potassium, ]
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Archangelica officinalis, Hoffm. Umbellifere. Root: volatile oil ;
Hydrocarotin; Angelic and Valerianie acids.

.eirciusmfﬂa wylos Toa Ursi, Spr. FEricacese. Leaf: Arbutin; Eri-
colin; Ericinol ; Urson.

Areca Catechu, L. Palmaces. Fruit: Catechutannic and Cate-
chuic acids.

Argemone Mexicana, 1. Papaverace., Seed: fat-oil.

Aristolochia Serpentaric, L. Aristolochiese. Root: volatile oil.

Arnica montana, L. Compositee. Whole plant: Arnicin.—Flower
and root: volatile oil.—Root: Caproic and Caprylic acids.

Artemisia Absinthivm, L. Compositee. Whole plant: Absinthiin,
—Leaf and flower: volatile oil.—Herb: Suceinic acid.

Artemisia Cina, Berg, A. Sieberi, Besser. Flower: volatile oil;
Santonin.

2 Dracunculus, 1. Herb: volatile oil with Anethol.
5 valgaris, L. Root: volatile oil.

Arum, several species. Avoide. Whole plant: volatile acrid
principle.

Asarum Europaeum, L. Aristolochies. Root: volatile oil with
Asaron.

Asclepias Syriaca, L. Asclepiades, Milky juice: Asclepion.

Asparagus officinalis, L. Liliacewe. Herb and green fruit: Inosit.
—Young shoots: Asparagin.

Asperula odorata, 1., Rubiaces. Whole plant: Asperula-tannic
and Rubichlorie acids; Cumarin.

Aspidium Filiz Mas., Sw. Tilices, Root: fat-oil; Filixoleic,
Filicie, Pteritannic and Tannaspidie acids.

Astragalus, several species. Leguminose. Exudation of stem :
Bassorin.

Atherosperma moschatwmn, Lab. Monimiew. Bark: Atherosper-
min ; Atherosperma-tannic acid; volatile oil.

Atractylis gummifera, L. Composite. Exudation of flower: Viscin.

Atropa Belladonna, 1. Solanee. Whole plant: Atropin ; Bella-
donnin.—Seed : fat-oil.

Attalea funifera, Mart. Palmaeces., Seed: Apyrin.

Avena sativa, L.  Gramines., Fruit: Avenin.

Balsamodendron Africanum, Arn. et B. B. Roxburghii, Arnott.
Burseracese, Exudation of stem: Gum resin (Bdellium).

Balsamodendron Opobalsamirm, Knth. Exudation of stem:
Balsam of Mecea with volatile oil.

Balsamodendron Wyrrha, Ehrenb. Exudation of stem, Myrrh,
consisting of gum, resin and volatile oil.

Banksia species. Proteacem. Bark: Catechu-tannic acid.

Barosma serratifolia, Willd.; B. erenulata, Hk.; B. betulina, Brt.
Rutacew. Leaf: Dinamin ; volatile oil; muci]agm

Bassia butyracea, Bxb.; B. latifolia, Rxb.; B. longifolia, L.
Sapotaces. Seed: Galam-butter with Myristin.
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Bassia sericea, Blume. Yields part of the Java gutta-percha.

Berberis wvulgaris, L. and other species, Berberidem. Flower
and root-bark: Berberin.—Root-bark: Oxyacanthin,

Beta vulgaris, L. Salsolacem. Root: Cane-sugar; Asparagin,

Betula alba, L. Amentacese. Leaf: volatile oil.—Leaf and
shoots : Betuloretic acid.—Bark: Betulin.—Bark and its
spongy excrescences: Phlobaphen.

Bignonia C'hica, Humb. et B. Bignoniacez. Leaf: Chica-red.

Biza Orvellana, L. Bixacee. Fruit pulp: Annatto-red.

Blumea balsamifera, DC. Compositee. Whole herb: Ngai-cam-
vhor,

Bﬂimﬂm Carterii, Brdw. Burseracem. Exudation of stem:
Olibanum, consisting of gum resin and volatile oil.

Bowdichia wvirgilivides, H. B. K. Leguminose. Root-bark:
Sicopirin.

Brassica alba, Vis. Crucifere. Seed: fat-oil with Erucie and
Sinapoleie acids; Eruein; Sinapin; Myrosin.

Brasgsice migra, Koch. Seed: fat-oil with Erucie and Sinapoleie
acids; Sinapin; Sinapisin; Myronie Acid ; Myrosin.

Brassica oleracea, L. Seed: fat-oil with Erucic and Sinapoleic
acids,—Leaf: Inosit.

Bryonia alba, L. Cucurbitacese. Root: Bryonin.

Buphthalmum salicifolium, L. Composite. Flower: Buphthal-
mum stearopten.

Bursera gununifera, Jaeq, Burseracem. Exudation of stem:
Caranna-resin with volatile oil; Central American Anime.

Bursera Ieicariba, Benth. Exudation of stem: Elemi-resin with
volatile oil.

Buten frondosa, Roxb. Leguminosew, Fuuushes part of the East
JIndian Kino; also, some Catechn,

Buaus ssmpm'virms, L. Euphorbiacem. Bark: Bebirin.

Cesalpinia  Crista, L.; C. Sappan, L. Leguminose. Wood:
Brasilin,

Calamus Rotang, L. Palmacese. Inflorescence: Dragon’s blood.

Ufs(!]fﬂ;.u_:fulm officinalis, L. Composite, Leaf and flower: Calen-
ulin.

Callitris quadrivalvis, Vent. Coniferse, Exudation of stem:
Sandarac.

Calluna vulgaris, Sal, Ericacewe. Whole plant: Ericolin; Eri-
cinol; Calluna-tannie acid.

Calophyllum Calaba, Jacq.; C. longifolivm, Willd. Guttiferse.
Exudation of stem: Maynas-resin,

Calophyllum Inoplyllum, 1., Exudation of stem: Tacamahac.

Calotropis gigantea, R. Br.; C. procera, R. Br. Asclepiades,
Root: Mudarin.

Cameling sativa, Crantz, Crueciferse, Seed: fat-oil,
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Tatropha Curcas, L. Euphorbiacem, Seed: fat-oil (Glycerids of
Ricinoleic and Isocetic acids).
Icica heptaphylla, Aubl. Burseraces. Anime-Tacamahac (Batka).
Ilex Aquifolium, L. Aquifoliacere. Leaf: Ilicin; Ilixanthin;
Tlicie and Quinic acids; Viscin.
Ilex Cassine, L. Leaf: Coffein. : ) !
,» Paraguensis, St. Hil. Leaf: Coffein ; Coffeic and Quinic
acids.
Tllicium anisatum, L. Magnoliace. Fruit: volatile oil, with
Anethol.
Imbricaria coriacen, A, DC. Sapotacee. Yields part of the
Madagascar gutta-percha. "
Indigofera Anil, L.; 1. argentea, Li.; 1. tinctoria, L. Leguminosew.
Whole plant: Indigo.
Tnula Helenium, L. Compositee. Root: Helenin; Inulin.
Tonidiwm Ipecacuanha, Vent. Violace. Root: Emetin.
Ipomea Orizabensis, Steud. Convolvulacem, Root: Convolvulin,
»  Purga, Wender, Root: Convolvulin,
v  Turpethwm, R. Br. Root: Turpethin,
Iris Floventing, L. Iridee. Root: Myristic acid.
Irvingia Barteri, J. Hook. Simarubee. Seed (Dica-bread):
Dica-fat, with Laurostearin and Myristin.
Isatis indigofera, Fort; [, tinctoria, L.; and other species.
Cruciferse.  Whole plant: Indican.
Isonandra Gutte, Hook. Sapotacew. Exudation of stem: gutta-
rcha.
quramim diphylla, Bart. Berberidese. Root: Berberin.
Juglans regia, L. Juglandez, Green pericarp: Nucin; Nueitannin
Regianin.—Seed: fat-oil.
Juniperus communis, L. Coniferse, Fruit: Juniperin; volatile oil.
i Sabina, 1..  Branches: volatile oil.
5 Virginiane, L. Wood : volatile eil with Cedren and
Cedar-stearopten.
Khaya Senegalensis, A. Juss. Meliace. Bark: Cailcedrin,
Krameria triandra, R. et P.; K. iwing, L.; K. secundiffora, DC.
Polygaleze. Root: Ratanhia-tannic acid ; Tyrosin.
Lactueca sativa, L.; L. wviross, L. Composite. Exudation of
stalk (Lactucarium): Lactucin; Lactucerin; Succinic acid.
Ladenbergia, several species. Rubiacew., Bark: Paytin.
Laetio apetala, Jacq. DBixacem. Exudation of stem: Laetia-
resin.
Laserpitiwm latifolivm, L.  Umbelliferse. Root: Laserpitin.
Loawrus nobilis, L.  Laurace. Fruit: fat-oil, with Laurostearin
and Lauric acid ; volatile oil.
Lovandula angustifolio, Ehrh. ; L. latifolia, Vill.; L. Stoechas, 1.
Labiate. Flower: volatile 0ll.—Whole plant: volatile oil.

8
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Melampyrum nemorosum, L. Scrophularine. Whole plant:
Duleit.

Melilotus officinalis, Desr. Leguminose, Whole plant: Cumarin,

Melissa officinalis, L. Labiate. Whole plant: volatile oil.

Mentha australis, R. Br.; M. gracilis, R. Br.; M. laxiflora, Bth.;
M. piperita, L.; M. Pulegivm, L.; M. wviridis, L.; and other
species. Labiatee. Whole plant: volatile oil. )

Menyanthes trifoliata, L. Gentianee. Whole plant: Menyanthin.

Mercurialis annua, L. Euphorbiace. Whole plant: volatile
oil; Mercurialin.

Mikania Guaco, H. et B. Composite. Leaf: Guacin.

Mimusops Elengi, L.  Sapotacem. Yields part of the Indian
gutta-percha.

Mimusops Manilkara, G. Don.  Yields part of the China and
Manilla gutta-percha.

Monarda didyma, L. Labiatee. Flower: Carmic acid, or an
allied one.

Monarda punctata, L. Whole plant: volatile oil with Thymol,

Monnina polystachya, R. et P.  Polygalem. Root: Saponin.

Monotropa Hypopitys, L. Ericacese. Whole plant: volatile oil
with Methyl-salicylate.

Morinda citrifolia, L.  Rubiace, Root: Morindin,

Moringa oleifera, Lam.; M. aptera, Gertn, Moringacee. Seed:
fat-oil, with Benic and Moringic aecids.

Myrica cerifera, L.; M. cordifolia, L.; M. quercifolia, L.; M. serrata,
Lam. Amentacese. Fruit: Myrica-wax with Palmitin and
Myristin.

Myrica Gale, L. Leaf : volatile oil.

Myristica Bicalyba, Schott, Mpyristicee. Seed: Bicahyba-fat
with volatile oil.

Myristica fragrans, Houtt. Pericarp (mace): fat; volatile oil.—
Seed (nutmeg): fat with Myristin and volatile oil.

Myristica Otaba, H. et B. Seed: Otaba-fat with volatile oil.

8 sebifera, Sw, Beed : Virola-tallow with volatile oil.

Myroxcylon Peretvee, K1, Leguminose, Exudation of stem (black
balsam of Pern): Resin; Styracin; Benzyl-cinnamate; Cinnamic
acid.—Fruit-juice (white balsam of Peru): Myroxocarpin.

Myroxylon tolwiferwm, L. fil.  Fruoit : Cumarin,—Exudation of
stem (balsam of Tolu): Resin; Tolen; Cinnamic acid.

Myrtus communis, L. Myrtacere. Foliage, flower and fruit:
volatile oil.

Narcissus Jonguilla, L. Amaryllideze. Flower: volatile oil,

Narthecium ossifraguwm, Huds, Liliacere. Herb: Narthecin ;
Narthecic acid.

Nasturtivm officinale, L. Cruciferse. Herb: volatile oil.

Nectandra Fodiei, Schomb, Lauracee. Bark: Bebirin ; Sipirin;
Bebiric acid.
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Neriwm Oleander, L.  Apocynew. Flower: Salicylous acid.—
Foliage and branches: Oleandrin; Pseudoeurarin.

Nicotiana, many species. Solanacere. Whole plant: Nicotin
Nicotianin,

Nicotiana Tabacwm, L.  Seed : fat-oil.

Nigelle sativa, L. Ranunculacese. Seed: Nigellin; volatile oil,

Nigritella angustifolia, Rich. Orchideze. Whole plant: Cumarin,

Ocimuwm  Basilicum, L. Labiate. Whole plant: Basilicum-
stearopten.

Ocotea Pichurim, Kunth. Lauracew. Fruit: fat-oil with Lauro-
stearin and Lauric acid.

Oenanthe Phellondrivm, Lam. Umbelliferse. Seed: volatile oil.

Olea. Europea, 1,  Oleacee. Whole plant: Olivamarin.—Fruit;
fat-oil. —Exudation of stem: Olivil,

Ononis spinosa, L. Leguminosee. Root: Ononid; Onocerin,

Ophelia Chirata, Griseb. Gentianem, Whole plant: Chiratin;
Ophelic acid.

Opopanax Chironiwm, Koch, Umbelliferee. Exudation of stalk
and root: Opopanax,

Orchis, many species. Orchide. Tuber: Mucilage.

»  harcina, Sw.  Flower: Caproic acid.
y  purpurea, Huds. Whole plant: Cumarin.
Origanwm Majorana, L. Labiatee. Whole plant: volatile oil.
s vulgare, . 'Whole plant: volatile oil.

Osmitopsis asteriscoides, Cass. Composite. Flower: volatile oil.

Othonne  furcata, Benth.  Compositee.  Exudation of stem:
Ceradia-resin.

Papaver Rheas, L. Papaveracem, Whole plant: Morphin;
Rheeadin and probably also Thebain.

Papaver somniferwm, L.  Seed: drying oil.—Exudation of peri-
carp: Codein; Metamorphin; Morphin; Narcein; Narcotin;
Opianin; Papaverin; Porphyroxin; Pseudo-morphin; Thebain;
Lanthopin; Meconidin; Codamin; Laundanin; Meconin ;
Meconic acid,

Paris quadrifolin, L. Liliace. Whole plant: Paridin.

Parmelia parieting, Ach, Lichenes, Chrysophanic acid,

,»  many species, Lichenin; Usnic aeid.
s  physodes, Ach. Physodin; Ceratophyllin.

Pastinaca sativa, L. Umbelliferse, Fruit: Capryl-butyrate,

Paullinie sorbilis, Mart. Sapindacese. Fruit: Coffein.

Payena. macrophylla, Benth, Sapotacew. Yields part of the
Java gutta-percha,

Peganuwm Harmala, L. Rutacem. Seed: Harmalin; Harmin,

Pelargonium odoratissimum, Ait; P. Radule, Ait.; P. capitatum,
Ait. Geraniacese. Leaf and flower: Pelargonic acid; volatile
oil.

Peltophorum Linneei, Bth, Leguminose. Wood: Brasilin.
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Perexia. Humboldti, A. Gr. Compositee. Root: Pipitzahoic acid,
Pertusaria communis, Fries, Lichenes, Picrolichenin; Vario-
larin,
Peucedanum galbaniferum, Benth. Umbelliferse. Exudation of
stalk and root: Galbanum with volatile oil.
Peucedanum officinale, L. Root: Peucedanin. :
,, Oreoselinum, Cuss. Foliage: volatile oil.—Root:
Athamantin; Valerianic acid.
Peucedanum Ostruthium, Koch. Root: volatile oil; Ostruthin;
Peucedanin. .
Pharbitis Nil, Choisy. Convolvulace. Seed: Convolvulin.
Phaseolus vulgaris, L. Leguminose. Unripe fruit: Inosit.—Seed:
Phaseolin.
Philadelphus coronarius, L.  Saxifrager. Flower: volatile oil.
Phillyrea latifolia, L.; Ph. angustifolie, L.  Oleacew. Bark:
Phillyrin.
Plysalis Alkekengi, 1. Solanacese, Leaf : Physalin.
Physostigma  venenoswm, Balf. Leguminose.  Seed: FPhyso-
stigmin. :
Pierena exeelsa, Lindl, Simarubese. Wood and bark: Quassiin,
Picramnia ciliata, Mart. Simarubez. Bark: Pereirin.
Pimenta officinalis, Lindl. Myrtacere. Fruit: volatile oil,
Pimpinella Anisum, L.  Umbelliferse. Fruit: volatile oil, with
Anethol.
Pimpinella nigra, L. Root: volatile oil.
W Sawxifragn, L. Root: volatile oil.
Pinckneya pubens, Rich. Rubiaces. Bark: Aribin,
Pinus Abies, Du Roi. Conifers. Wood and bark : Formic acid.—
Seed: fat-oil.
Pinus balsamen, L.; P. Fraseri, Pursch. Canada-balsam.
»w  Lambertiana, Dougl. Exudation of stem: Pinit.
5 dariz, L. Exudation of stem: Melezitose; Venetian
turpentine.
Pinus, many species. Whole plant and exudation of stem:
Abietic acid; volatile oil; Coniferin.
Pinus Picea, Du Roi. Seed: drying oil.
s Sabiniana, Dougl. Exudation of stem: Abieten; resin.
s stlvestris, L. Wood: Pityxylonic acid.—Foliage ; Pinopicrin ;
Quinovie aeid; Oxypino-tannic, Pino-tannic and Tanno-pinic
acids.— Bark: Pino-picrin; Pino-corretin; Phlobaphen; Cor-
ticipino-tannie, Pinocortic-tannie and Tannocortici-pinic acids,—
Beed: drying oil.
Piper angustifolivm, R. et P. Piperacee. Leaf: volatile oil,
w  Cubeba, L. fil.; Fruit: volatile oil; Cubelin; stearopten.
» longum, L.; P. officinarwm, C. DC. Fruit: Piperin.
5 methysticum, Forst. Root: Methysticin,
»  wigrum, L. Froit: Piperin; volatile oil,
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Pistacia Lentiscus, L.  Anacardiacee. Exudation of stem:
Mastich.
Pistacia Terebinthus, L. Exudation of stem: turpentine of Chios.
Pisum  sativwm, L.  Leguminosee. Unripe fruit: TInosit;
Cholestearin.
Pittosporum undulatum, Vent. Pittosporee. Flower: volatile
oil.—Bark : Pittosporin; Visein.
Plantago decumbens, Forsk. Plantagine, Seed: mucilage.
Platanus orientalis, L. Platane®. Bark: Phlobaphen.
Plumbago Europea, L. Plumbaginee. Root: Plumbagin.
Podoplylluwm peltatum, L, Berberideze. Root: Berberin ; Saponin,
Polygala Senega, L. Polygale, Root: Saponin.
Polygonum aviewlare, L.; P. barbatum, L.; P. Chinense, L.;
P. tinctorium, Lour. Polygone. Whole plant: Indigo.
Polygonwmn Hydropiper, . 'Whole plant: Polygonic acid; volatile
acrid prineiple.
Polylophivm Galbanum, F. v. M. Umbelliferse, Esxudation of
stem and root : Galbanum with volatile oil.
Polypodium vulgare, L. Filices, Root: Glycyrrhizin and Saponin
or allied substances.
Polyporus officinalis, Fries. Fungi. Laricin; Agaric acid,
Populus, several species, Amentaceze. Whole plant : Populin ;
Salicin.—Leaf buds: volatile oil.
Potentille Tormentilla, Sibth. Rosacere. Root: Ellagie acid,
Primwda awricula, T, Primulacese. Root: Auricula stearopten.
»  veris, L. Root: Primulin=Cyeclamin.
Prostanthera lasianthos, Labill.; P. rotundifolia, R. Br. La.
biatee, Leaf: volatile oil.
Prunus Amygdalus, J. Hk., Rosacem., Seed: Amygdalin;
Emulsin ; Synaptase; fat-oil,
Prunus Cerasus, L. Seed: Amygdalin.—Exudation of stem: gum.
. domestica, L., Seed: Amygdalin.—Exudation of stem: gum.
. Lauwrocerasus, L. Leaf and seed: Amygdalin.
Malhaleh, 1. Bark: Cumarin,
Padus, L. Leaf, flower, bark, seed: Amygdalin.
 Persica, J. Hook. Leaf and seed: Amygdalin. Exudation
of stem: gum.
Prunus spinosa, L. Flower, seed: Amygdalin,
»  Virginiana, L. Bark: Amygdalin.
Psychotria emetica, Mutis,. Rubiacem. Root: Emetin.
Pterocarpus Draco, L. Leguminose. Exudation of stem: Dragon’s
blood.
Pterocarpus erinaceus, Poiret. Exudation of stem: West African
Kino.
Pterocarpus Marsupivm, Rxb, Exudation of stem (Malabar and
Amboina-Kino): Catechuic and Kino-tannic acids.
Pterocarpus santalinus, L. fil.  Wood: Santalin; Santal,
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Punica Granatum, L. Lythrace. Fruit and root: Tannic
acid ; Mannit. .

Pyrola wmbellata, L. Ericacee. Whole plant: Chimaphilin.

Pyrus Aria, Ehrh.; P. torminalis, Ehrh. Rosacem. Flower:
Amygdalin. - :

Pyrus aucuparia, Gaertn. Flower: Amygdalin; Trimethylamin.
—Fruit: Sorbin.

Pyrus communis, L. Flower: Trimethylamin.

w Cydonia, L. Seeds: mucilage.
»  Malus, L. Root-bark: Phlorrhizin.
Quassic amara, L. Simarubee. Wood and bark: Quassiin.
Quercus coccines, Wang, Amentacere. Bark: Quercitrin.
»  dlex, L. ILeaf: Quinic acid or an allied acid.
»  infectoria, Oliv. Galls of branches: Ellagic and Gallo-
tannic acids.

Quercus Robur, L. Fruit: Quercit; volatile oil. —Bark: Quercin;
Tannic acid.

Quercus Suber, L. Bark: Cork substance.

Quillaja Saponaria, Mol. Resacese. Root: Saponin.

Ramalina, several species. Lichenes. Lichenin; Usnic acid.
Ranunculus bulbosus, L.; K. Flommada, L.; K. sceleratus, L.
Ranunculacere. Whole plant: Anemonie acid; Anemonin.
Ranunculus, many species. Whole plant: volatile acrid matter.
Reseda Luteoln, L. Resedaces. 'Whole plant: Luteolin.—Seed:

drying-oil.

Reseda odorata, 1. Flower: volatile oil.

Rhamnus catharticus, L. Rhammacem, Fruit: Rhamno-catharting
Rhamnin; Rhamno-xanthin; Rhamno-tannic acid.—Bark of
stem and root: Rhamno-xanthin.

Rhamnus Frangnla, L. Fruit, bark of stem and root: Rhamno-
xanthin.

Rlvvinraus prunifolius, Shth.; . infectorius, Ly R. sacatilis, L.; R,
amygdalinus, Desf.; R. oleoides, L.; R. Greecus, Reut.  Fruit:
Chryso-rhamnin ; Quercetin; Xanthorhamnin.

Bhewm australe, D. Don. Polygone. Root: Emodin.

Lhewmn officinale, Baill., and several other species. Root:
Chrysophanie acid; Aporetin; Erythroretin; Phaeoretin.

Rhinanthus major, Ehrh.  Scrophularinze. Seed: Rhinanthin,

Rhododendron ferruginewm, L.  Ericacem. Leaf: Ericinol ; Eri-
colin; Rhodotannie acid.

Rhus coriaria, L. Anacardiaces. Bark: Gallotannie acid,

y» semialata, Marr, Galls of branches : Tannic acid.
y succedanea, L. Fruit, leaf and branches: Japanese wax
with Palmitin,

Rhus toxicodendron, L. Leaf : Rhoitannie acid,

Ribes rubrwm, L. Saxifrage. Root-bark: Phlorrhizin.

Richardsonia scabra, St. Hil. Rubiace. Root: Emetin.
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Phatolaceeae,
Coriaria myrtifolia, L.

Avistolochieee.
Aristolochia Serpentaria, L.
Asarum Europaum, L.

Sazifragece.
Liguidambar orientalis, Mill.
Philadelphus coronarius, L.
Ribes rubrum, L.

Sedum acre, L.
Sempervivem tectorum, L.

FRosacee,

Amelanchier vulgaris, Moench.
Clotoneaster vulgaris, Lindl
Crateegus coccinea, L,

% Oxyacantha, L.
Fragaria vesca, L.
Geum urbanum, L.

nia Abyssinica, Lam.

Potentilla Tormentilla, Sibth.
Prunus Amygdalus, J. Hook.

»»  UCerasus, L.

;,  domestica, L.

,»  Laurocerasus, L,

s  Mahaleb, L.

,»  Fadus, L

o Persm&, J. Hook.

5  8pinosa, L.

Virginiana, L.

Pyms Arxia, Ehrh.

,» torminalis, Ehrh.
aucuparia, Geertn.
communis, L.

2
r

,, Cydonia, L.
,» Malus, L.
Quillaja Saponaria, Mol.

Rosa centifolia, L.
,, Damascena, Mill,
,» Indica, L.
moschata, Mill.
sempervirens, L.
Ruhua Idseus, L.

Lh]

Spirea Aruncus, L.
»» Japonica, L. fil

s  sorbifolia, L.
s  Ulmaria, L,
Leguminose,

Abrus precatorius, L.
Acacia Arabica, W.

5 Seyal, Del.

» Yerek, G. et P.

s  stenocarpa, Hochst.

»»  horrida, W,

»  Catechu, W,

;s  Suma, Kurz.

»  decurrens, W,
lop hantha Ww.

Andira a.nthelmmtrhlca Benth.
Arachis hypogeea, L.
Astragalus, several species.
Bowdichia virgilioides, H. B. K.
Butea frondosa, Roxb,
Ceesalpinia Crista, L.

Sappan, L.
Uasm acutifolia, Del.

»  angustifolia, Vahl,
Ceratonia Siliqua, L.'
Copaifera, several s
Cyelopia latifolia, Cand.
Cynometra Spruceana Benth.
Cytisus Laburnum, L.

,»  scoparius, Link.
Dipteryx odorata, Schreb.
Erythrophl®um guinense,G.Don
Geoffroya inermis, Wright.

s Surinamensis, Bondt.
Glycyrrhiza echinata, L.

& glabra, L.
HeaematoxylonCampechianum, L.
Hymenaza Ca.ndl}].lem H. et B.
cunfert:.ﬂom Mart.
-::unfm-tifnlin, Hayne.
5 Courbaril, L.

4 latifolia, Hayne.

3 Martiana, Hayne,

T Olfersiana, Hayne.
il rotundata, Hayne.

- stilbocarpa, Hayne,

n
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Hymenzea Sellowiana, Hayne.

3 venosa, Vahl.
Indigofera Anil, L.

» argentea, L.

% tinctoria, L.
Lupinus albus, L.

,, luteus, L.
Melilotus officinalis, Desr.

Myroxylon Pereire, KL
& toluiferum, L. fil.
Ononis spinosa, L.
Peltophorum Linneei, Benth,
Phaseolus vulgaris, L.
Physostigma venenosum, Balf,
Pisum sativam, L.
Pterocarpus Draco, L.
5 erinaceus, Poiret.
5 Marsupium, Roxb.
i santalinus, L. fil.
Robinia Pseudacacia, L.
Sindora Sumatrama, Mig,
Sophora Japonica, L.
Tamarindus Indica, L.
Trachylobium Geertnerianum,
Hayne.
Trachylobium Hornemanni,
Hayne.
Vouapa phaseolocarpa, Hayne.

Myrtacee,

Eucalyptus resinifera, Smith.

- rostrata, Schl,

i viminalis, Labill.

23 mm]'
Eugenia caryophyllata, Thunb,
Melaleuca Leucadendron, L,

5 many species,
Myrtus communis, L.
Pimenta officinalis, Lindl.

Lythraceer,
Punica Granatum, L.

Piperacee.

Piper angustifolium, R. et P,
s Cubeba, L. fil.

other species.

Piper longum, L.

,, officinarum, C. DC.

,, methysticum, Forst.

y, migrum, L.

yAT) incea.
Alchornea latifolia, Sw.
Aleurites triloba, Forst,
Buxus sempervirens, L.
Croton Eleutheria, Benn.

y»»  Sloanei, Benn.

,  erythrinum, Mart,

,,  niveum, Jaeq.

,»  Tiglium, L.
Euphorbia resinifera, Berg.
Excaecaria sebifera, J. M.
Hevea Guianensis, Aubl.
Hura crepitans, L.

Iatropha Cureas, L.

Mallotus Philippinensis, J. M.
Mercurialis annua, L.

Ricinus communis, L.

Urticacece,

Antiaris toxicaria, Lesch.
Cannabis sativa, L.
Castilloa elastica, Cerv.

o Markhamiana, Collins.
Ficus elastica, Roxbh,

,» rubiginosa, Desf.

,» subracemosa, Blum.

,»» variegata, Blum,
Humulus Lupulus, L.
Magclura tinectoria, D. Don.
Ulmus campestris, L.

5  fulva, Mich.
Urtica urens, L.

Juglandece.
Juglans regia, L.

Amentacece.

Betula alba, 1.
Corylus Avellana, L.
Fagus silvatica, L.
Myrica cerifera, L.






Cinchona glandulifera, R. et P.

lancifolia, Mutis.
micrantha, R. et P.
nitida, R. et P.
officinalis, Hook.
Pahudiana, How.
Peruviana, How.
pubescens, Vahl.

12
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succirubra, Pav.
Coffea Arabica, L.
Galinum Aparine, L,
Mollugo, L
,»  verum, L,

Gardenia gmn(].l.ﬂﬂla Lour.
- lucida, Roxh.
Hillia spectablhs, Fr. Vaud.
Ladenbergia, several species,

Morinda citrifolia, L.
Pinckneya pubens, Rich.
Psychotria emetica, Mutis.
Richardsonia scabra, St. Hil.
Rubia tinctorum, L.
Unearia acida, Roxb.

»s  Gambir, Roxb,
Zieria Smithii, Andr,

2

Caprifoliacece.
Lonicera xylosteum, L.
Sambucus nigra, L.

Valerianee.
Valeriana officinalis, L.

Dipsacee,
Scabiosa succisa, L,

Composite.

Achillea Millefolium, L.
moschata, Jacq.
o nobilis, L,
Anthemis nobilis, L.
Arnica montana, L.
Artemisia Absinthium, L,
Cina, Berg.
Sieberi, Besser,

th

13

n
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scrobiculata, H. et B.
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Avrtemisia Dracuneulus, L.

3 vulgaris, L.
Atractylis gummifera, L.
Blumea balsamifera, DC.
Buphthalmum salicifolium, L.
Calendula officinalis, L.
Carbenia benedicta, Benth.
Carthamus tinctorius, L.
Centaurea Caleitrapa, L.
Chrysanthemum Parthenium,

Persoon.

Crepis fetida, L.
Dahlia purpurea, Poir.
Eupatorium cannabinum, L.
Helianthus annuus, L.
Inula Helenium, L.
Lactuca sativa, T

s,y  Virosa, L.
Liatris odoratissima, Willd.
Madia sativa, Mol,
Matricaria Cha,mﬂmllla, L.
Mikania Guaco, H. et B.
Osmitopsis asteriscoides, Cass.
Othonna fureata, Benth.
Perezia Humboldti, A, Gr.
Tagetes glandulifera, Schrank.
Tanacetum vulgare, L.
Taraxacam officinale, Web.

Campanulacece.
Lobelia inflata, L.

Fricacea,

Arctostaphylos Uva Ursi, Spr.
Calluna vulgaris, Sal.

Erica carnea, L.

Gaultiera procumbens, L.
Ledum palustre, L.

Monotropa Hypopitys, L.
Pyrola umbellata, L.
Rhododendron ferrugineum, L.
Vaceinium Myrtillus, L.

Epacridec.
Epacris, several species.
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Tough hard woods, after being fastened in a serew-vice, may be
advantageously rasped by means of a coarse file. This is a good
but rather tedious process. ;

Flexible or thin roots are placed at once on the cutting-board ;
still thinner ones only into the stamping-box, and afterwards, if
necessary, into the mortar, _

Fresh and succulent roots are split with a knife of horn or of a
metal unaffected by the acid juices, first lengthwise, and then
transversely. \ .

Woody stems and thick branches are treated like roots; thinner
woody stalks are first cut on the board, afterwards stamped in the
box ; very thin ones go at once into the stamping-box.

Barks may be reduced to powder in the iron mortar, but those
with a tough fibrous bast are first treated on the cutting-board.

Fresh herbaceous stalks are bruised in a stone mortar. The
material of the latter must be possibly pure sandstone; marble
would be affected by the always acid juice.

Fresh leaves or flowers are bruised in the stoneé mortar; dry
ones are stamped in the box.

Succulent fruits or eoverings of seeds are bruised in the stone
mortar, but if large they are previously cut into pieces with the
horn knife,

Ordinary dry fruits are pounded in the iron mortar, but require,
when tough, to be dried at a very gentle heat.

Seeds are treated like dry fruits; those rich in oil, to prevent
the latter from separation, are first broken in the iron mortar and
then submitted to a moderate trituration. Should it be possible
to separate the pericarps from the seeds, this may be conveniently
effected either with a hammer or in the iron mortar, and each part
is then examined by itself. .

D.—EXTRACTING APPARATUS.

Glass and porcelain vessels would answer this purpose best, but
very large vessels of those materials are easily broken, and conse-
quently costly, As a substitute the chemist generally employs tin
or copper vessels, especially when working with large quantities.

Gilass flasks ave required, of various sizes from the smallest up
to those of two litres capacity. The glass of these flasks must be
of a uniform thinness, and the edges of their necks must be bent
outwards, to allow the insertion of a cork stopper without risk of
cracking,

Infusion-pots with lids, both made of porcelain, may be used for
the extraction of substances containing no volatile matters, with
either water, diluted acids, or diluted alkalies,

A tin still is further required, capable of holding at least 10
litres of water, with head and worm of the same metal. A still of

Y 2



=

T

T ————————————

276

this kind should never be exposed to the direct fire, but only to
the heat of the water-bath, to prevent the metal from fusing and
the contents from getting charred. The water-bath consists of a
copper boiler, in which the still is fitted so as to reach nearly to
the bottom, while resting rather lightly on the prominent edges of
the contracted mouth of the boiler.

The tin still serves for extractions and distillations (sec F.) on a
larger scale.

E.—STRAINING APPARATUS.

For larger quantities dishes or deep vessels of porcelain or stone-
ware ave used with a fenaculum (square framework, constructed of
four narrow pieces of wood) of proper size to be placed on the
dishes, and earrying on its four prominent points a linen cloth or
a flinen bag-filter, through which to strain the substance under
investigation. The latter operation is accelerated by oceasionally
stirring or pressing the contents with a strong glass rod or with a
porcelain spatwla, or instead of these a spatule, made of pine or
beech and previously cleaned by boiling with water, suffices for
most purposes,

Thick, slimy masses let the liquid pass so slowly that it is
necessary to strain through a cloth, the meshes of which do not
contract by moisture. This is miller’s gawze, or bolting cloth of
gilk, which is sold in numerous gradations as to the width of the
meshes, and may be therefore selected according to circumstances.

After the dripping has ceased, the contents of the cloth or of the
bag-filter are submitted to the action of a screw-press or of an
kydraulic press. Those parts of the press, which are in direct
contact with the cloth or with the liquid passing from it, must be
made of tin.—For pressing smaller quantities, a small self-acting
press, similar in construction to a bookbinder’s press, is to be
employed, but modified that it may be fastened to a table, and its
sides must be covered with thick plates of glass.

Still smaller quantities are poured into paper-filters, spread out
in _funnels of glass or porcelain, the latter resting on the edges of
glass-jars, and, if necessary, supported by means of filter-plates or
other appliances. If the filtering process is slow, the funnel must
be covered with a glass-plate in order to sereen off air and dust.
This is not less necessary with very volatile liquids, for instance,
alcohol, ether, d&c., in order to prevent losses.

More economically, larger quantities or slowly filtering aleoholic
liquids are filtered in a displacoment apparatus of glass, the top of
which can be shut nearly air-tight.

For the filtration of liquids, which require warming either
because they are then only of sufficient fluidity, or becanse in lower
temperatures the solved parts would become solid, a water-bath-

funnel is employed, i.e. a water-bath of funnel-shape and exactly
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fitting to the funnel containing the filter, and the water of which
is kept boiling by means of a tube inserted at the side, and heated
by the flame of a lamp beneath.

F.—EVAPORATING APPARATUS.

Under this head have to be mentioned dishes of glass and of
porcelain, also of tin (see below), watch-glasses, glass beakers of
various sizes.

For accelerating the evaporation at higher temperatures, coals,
alcohol or gas, are employed as fuel to act upon the evaporating
vessel either divectly or divided from it by an déron plate or a dish
of the same metal, either empty or filled with sand (‘send-bath ),
or with water (‘water-bath ).

Should it be necessary to accelerate the evaporation without the
application of heat, or under the exclusion of the atmosphere, the
air-pump is made use of, and additionally the fluid to be evapo-
rated under the receiver is brought in proximity with either
concentrated sulphuric acid or anhydrous chloride of calcium or
quicklime. -

Some liquids leave, when concentrated to a certain degree, a
stiff, viscid mass, to dry which entirely in the evaporating vessel
is very difficult; but this may be effected with comparative ease by
spreading those substances as thinly as possible on glass plates or
on porcelain dishes. Plates of this kind are, among other instances,
indispensable for any contents of filters, which may be expected on
drying to stick to the paper, and thus prevent the separation
without loss.

A kind of evaporation is the process of distillation. For this
purpose on a larger scale, the tin-still mentioned already under D).
is employed. Distillations of ether or of alcohol may be effected
directly from it, but not those of water. For the latter purpose the
still has to be furnished with a special contrivance. For instance, in
order to obtain the volatile oil from a vegetable (including at the
same time the extraction of the substance), a sieve-like perforated
disc of tin and furnished, besides, with a larger aperture of about
one inch diameter, is inserted into the still, within one to two
inches from the bottom of the vessel. On this disc the vegetable
substance, moistened previously with water, but not so as to form
a pulp, is spread out, and is subjected to the steam of water
coming from the copper boiler, and conducted by means of a tin
tube, terminating under the false bottom, into the substance to be
distilled. A mechanism of this kind, besides other implements
intended for digesting, evaporating, drying, &e., purposes (dishes
of tin, &c.), also a refrigerator, together with the tubes required

for supplying the cold, and for removing the hot water, form the
well-known Beindorf’s apparatus.
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eases, fresh rain-water, but then only such as has been caught
directly from the sky, and not by means of spouts.

Water is also employed to withdraw from the ethereous, aleo-
holie, &e., extracts, gum, protein substances in their soluble form,
acids, most of the alkalies and alkaline earths in combination with
organic acids, most of the salts of the alkaloids, some alkaloids in
the free state, many bitter substances, some other indifferent
matters, pigments ; while chlorophyll, wax, fats, resins, certain pig-
ments are not dissolved by water; ethereal oils, certain alkaloids,
bitter principles, other indifferent substances, some pigments dis-
solve in it only sparingly.

Acids are not used as solvents in the concentrated state, but as
addition to water, chiefly in order to dissolve pectin and oxalate
of lime. As a rule the diluted acids (hydrochlorie, sulphuiric) are
only applied after the vegetable substance has been exhausted
successively by ether, alcohol and water. .

In cases where the search for alkoloids and their isolation with-
out loss is to be instituted, water mixed with only 2 to 3 per cent.
of the concentrated acids is employed, but even in this diluted
state the acid acts not ouly as a solvent but also altering and
decomposing, for instance, on glucosids, and even on some
alkaloids.

Acetic acid of about 20 per cent. is employed for separating
oxalate, phosphate, and sulphate of lead, which are insoluble in
the reagent, from the compounds of lead with other organic acids,
w]]ir;h are then re-precipitated from their solutions on addition of
a base.

The fiwved cauvstic alkalies likewise are only used in a very diluted
state, and are always preceded by ether, alcohol, water, and acids.
Their usefulness is very limited, because in most cases and by their
agency only those protein substances are dissolved which are in-
soluble in water, while again the partial decomposition of these is
very difficult to avoid.

Another inconvenience connected with these alkalies consists
in the conversion of so-called extractive substances, and of such as
have not been dissolved by the other extracting agents into partly
humus-like dark-coloured products, which greatly impede the
further process of the analysis, The only important use of diluted
alkalies is to soften the vegetable fibre to such an extent as to
facilitate its purification.

Liquor qf ammonia as a solvent is only employed for treating
complex substances after they have been withdrawn from the
pla.nt: in order to remove one or other of the constituents,
especially resins, some of which are soluble in liquor of ammonia,
others not,

All the other above-mentioned chemicals—benzol, chioroform, -
wood-spirit, sulphide of carbon, petroleum, oil of turpentine, &e.—
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are, like liquor of ammonia, never used for directly extracting the
plant, but only for separating mixed substances. In some cases
they have proved very useful in separating a substance from tena-
ciously attached colouring particles, the latter being insoluble, or
nearly so, in those liquids, while, on the contrary, they prove
excellent solvents for alkaloids, resins, &e. The solvent may be
finally removed, either by evaporating (chloroform, wood-spirit,
sulphide of carbon); or the alkaloids are withdrawn from their
respective solutions in benzol, petroleum, or oil of turpentine by
shaking with water acidulated with hydrochlorie acid, as evapora-
tion at a high temperature would be impracticable.

C.—REAGENTS.
A.— Examination of the dry substance.

The first trial consists in exposing the respective substance
to the action of heat, when is to be observed whether fusion,
either total or partial volatilisation, or carbonisation takes place.

In the first case, 4., with a fusible substance, is to be
determined the fusing-point, by inserting small pieces of about
the size of a millet-seed into a capillary tube, or with fats
or waxy matters by allowing them in the melted state to rise
into such a tube, and to congeal therein; then put this tube,
together with a thermometer reaching at least to 300° into
a test-tube, the latter into a glass-flask, this on an iron plate,
and heat the latter by means of a spirit-lamp. The heating has
to be conducted very slowly and gradually, so as to enable a
careful observation of the mercury rising from degree to degree.
The height of the mercury is read off and noted down as soon as
the fat begins to melt, without being entirely fluid. The latter
precaution is necessary, because in the transition from the. solid
into the liquid state heat is absorbed and becomes latent, causing
either a stoppage of the mercury, or even a retrogressive move-
ment, — Every estimation of the fusing-point has to be made
at least twice, and if the two experiments do not harmonise,
oftener.

After complete fusion and with increased heating, the substance
sublimates, if volatile ; if not, decomposition takes place, indicated
by the black colour assumed by the substance, and by the
emission of empyreumatic gases. Yet, it sometimes happens,
vhat substances sublimate or decompose without having been
fused first. In a capillary tube this cannot be observed satis-
factorily, because the liquid sample in it rises mechanically under
the influence of the heat without having been sublimated at all,
and because the tube is too narrow for inserting slips of test-
paper.—Repeat, therefore, the experiment with a fresh sample,
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in a glass tube of at least 1-24th inch diameter, and closed at the
bottom. The nonwolatility is now characterised by a dis-
colouration (blackening), and by the evolution of empyreumatic
vapours, which must be tested as regards their acid or alkaline
reaction by both litmus and turmeric paper, inserted into the
upper part of the tube. A brown colouration of the turmerie paper
indicates with certainty a nitrogenised substance (proteinoid),
and therewith is always connected an unpleasant odour like that
of burnt horn or feathers (so-called horny odour). If the
turmeric paper remains unaltered, then the substance contains
either no nitrogen or only a little of it, and in this case the
litmus paper assumes a red colour.

After the substance has been tried on its behaviour towards
heat, it is next exposed to the action of mineral acids, and first to
that of concentrated sulphwric acid, which may effect alterations of
eolour, solutions, or odours. Warming the substance with it
would only be advisable, if no perceptible alteration takes place in
the cold; else a carbonisation would be the result. The solution
thus obtained becomes sometimes turbid on addition of water, as
it may throw down the substance altered or unaltered.—Diluted
with 5 to 10 parts water, the sulphuric acid serves as reagent
of glucosids. as it possesses the property of separating these after
some tlime on warming, and to convert the carbo-hydrate contained
in the glucosid into sugar, which is recognised by the formation of
red suboxyd of copper on warming, after the acid has been
neutralised by excess of soda, and mixed with dissolved alkaline
tartarate of copper.—In a still more diluted state (1 : 50 or 100)
the sulphuric acid may be used for indicating the alkaloid-nature
of a substance, inasmuch as the latter dissolves more readily in it
than in pure water.

Nitric acid, in a moderately concentrated state (from 1-3 specific
gravity upwards), acts almost always decomposing (oxydising)
on dry substances, under the simultaneous appearance of yellow-
brown fumes, accompanied, in most instances, by a colouration of
the acid, by a change of the colour of the substance, or by a
solution of the latter. Exposed to the heat, even a weaker
acid shows already oxydising effects, and evolves brown-yellow
vapours., Very diluted, it may be used instead of sulphurie
acid; in great dilution, for indicating the alkaloid nature of
a substance.

Concentrated hydrocholoric acid (of 1°16 to 1:20 specific gravity)
acts least energetically of these three mineral acids, but produces
sometimes a characteristic colouration of the substance, or gives a
specific odour after a solution has been effected, and therefore it
should be used in every case.—Diluted with 5 to 6 parts water
it may be used, like sulphuric acid, for the discovery of glucosids;
and still more diluted, it may indicate the alkoloid-nature of
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small quantities of resinous and other substances, which are
insoluble by themselves in pure water.

The reagents used for testing the aqueous solutions of any
vegetable matter and brought into the order in which they might
be employed most conveniently, are as follows:— _

Blue litmus-paper.—A red colouration of it indicates free acids
or acid salts. Extracts of vegetables will always produce this.
effect.

Yellow turmeric-paper.—A brown colouration of it would indi-
cate basic salts, but such an effect has scarcely ever been obtained
with vegetable extracts.

Red litmus-paper may be dispensed with in most cases, yet it
happens sometimes that an alkaline reaction is recognised more
easily with this paper than with turmeric-paper.

All other tinged papers, as those of dahlia, violets, d&e., ave
inferior to the above three.

Ether (of 0-720 specific gravity) frequently produces turbidity
even in small quantity, but it is best to add as much as the watery
liquid is able to dissolve, or until a small quantity of ether floats
on the aqueous solution after the mixture has been well agitated
for some time. The turbidity may be produced by gum, by salts of
anorganic bases with anorganic or organic acids, by protein sub-
stances, humus-like matters, &e.

Alcohol (of 0-815 specific gravity) usnally effects no alteration
when added in small quantity; therefore more of it is required
than of ether, or on the average a quantity equal in bulk to the
agueous liguid. A turbidity, obtained hereby, is mostly caused
b m.

Ffi?gmrr of ammonia (of 0-960 specific gravity) imparts clearness
to liquids which possess an opalescent appearance (see above) from
traces of resins, Coloured liquids become darker with it. But
ammonia may also produce precipitates; should any of them dis-
appear on the addition of aleohol, it is with tolerable certainty
to be concluded that an alkaloid is present. The same conclusion
is justified when a further addition of ammonia acts redissolvingly
on the precipitate, and therefore the precaution should be used to
apply the reagents only successively drop by drop, becanse sudden
large additions would redissolve any otherwise visible precipitate,
and prevent its being noticed.

Should the precipitate, obtained with ammonia, disappear
neither with alecohol ner with an excess of ammonia, it may be
either alumina or phosphate of lime, or phosphate of ammonia-
magnesia or oxalate of lime. The first of these precipitates is
flocky and soluble in potash-ley, also in acetic acid when newly
precipitated ; the second one is also flocky, and when newly pre-
cipitated, soluble in acetic acid, but not in potash-ley; the third
behaves towards acetic acid and potash-ley like the second, but is.
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soluble, wholly or partially, then the soluble portion contains
phosphorie acid.

Chloride of caleium (1 part in 9 perts water) is used for
detecting a few acids through the formation of precipitates. The
latter, if newly precipitated, soluble in acetic acid, may contain
phosphorie acid; if not soluble, it contains oxalic acid.

Acetate of lime (1 part in 9 parts water) is used for testing
oxalic acid instead of chloride of calcium, should the presence
of chlorides in the liguid have to be avoided. From liquids,
containing acetates only, or free acetic acid, the oxalic acid can be
removed entirely by means of the above reagent.

Chloride of ivon [perchloride of iron] (1 part in 9 parts water)
indicates the wvarious tannic acids by yielding blue or green
precipitates of various gradations of colour, or similarly coloured
liquids; though a green tinge, produced by chloride of iron, must
not be taken as satisfactory proof of the presence of tannin.
Gum arabic also is precipitated by the reagent.

Sub-sulphate of iron, or green vitriol (1 part in 9 parts water),
is sometimes used for testing tannic acids instead of chloride
of iron, as the colours of the precipitates, produced by these two
iron salts, differ sometimes considerably.

Glue (1 part isinglass in 100 parts aleohol of 40%) is the
test of the true tannic acids, with which it yields inscluble or
hardly soluble, and mostly grey and flocky, precipitates.
Should the solution of glue prove too thick, it must be heated
gently and shortly before use (not diluted with water or with
aleohol).

To remove tannic acid from liquids which contain other acids
isinglass is used, in small narrow strips previously soaked in cold
water.

Tartarate of antimony and potash [tartar emetic or fartarated
antimony] (1 part in 19 parts water) precipitates most of
the tannic acids, and may therefore be used for testing these as
an accessory reagent,

Adeetate of lead [sugar of lead] (1 part in 9 parts water),
the most important chemical in phyto-analyses used as pre-
cqi)lta.tu}g and separating agent; it precipitates completely
sulphuric and phosphoric acids, and more or less completely most
of the organic acids, pigments, protein-substances, and resins.
Those anorganic lead-precipitates are insoluble in acetic acid;
most of the others are soluble.

Tribasic acetate of lead [lead-vinegar or subacetate of lead] (of
1:200 specific gravity).—After a vegetable extract has been
precipitated by acetate of lead, a new precipitate is generally
formed on addition of lead-vinegar, but instead of using at once
the latter, it is preferable and more convenient to saturate the
acid liquid containing yet acetate of lead, first with ammonia, and
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then to remove any turbid substances by means of filtering, before
this reagent is used.

Protochloride of tin [sub-chloride of tin] acts as precipitating
agent similar to acetate of lead, but a great disadvantage is
that it must be employed in a very acid solution, and even then
soon becomes oxydised. It deserves, therefore, no recommenda-
tion.

Sulphate of copper [blue vitriol] (1 part in 9 parts water) yields,
with a few organic aecids, precipitates of a characteristic colour,
for instance, a green one with salicylous acid ; but may be easily
dispensed with.

Alkaline tartarate of copper is used as a direct test for grape-sugar
(glucose) or fruit-sugar, also for the direct quantitative estimation
of grapesugar and fruit-sugar, and for the indirect one of cane-
sugar and starch. To prepare it, dissolve 3-465 grams pure
crystallised sulphate of copper in about 40 grams water, add
9 grams pure tartaric acid, and, after it is dissolved, 18 grams
hydrate of soda and dilute, after this is also dissolved, with so much
water that the whole amounts to 100 cubic centimeters. Ten C. C.
of this deep-blue liquid, containing 0-3465 grams sulphate of
copper, require for the reduction of the oxyd to sub-oxyd 0-05
grams grape or fruit sugar.

Cane-sugar and starch must be previously converted into grape-
sugar by digestion with diluted sulphuric acid. 500 parts grape-
sugar, as found above, are equal to 475 parts cane-sugar, or to
450 parts starch. _

Liquids which have to be tested with this reagent must be
alkaline, or at least neutral ; acid liguids have therefore first to be
neutralised by potash or soda-ley.

This reagent, when kept ready prepared, must be tried every
time before using it on its unimpaired quality by heating it to
the boiling point, when it must become neither discoloured nor
turbid.

Tannie acid [gallotannic acid], (1 part in 9 parts aleohol of 50 per
cent. ; for precipitating purposes: 1 part in 9 parts water, prepared
shortly before use). An important precipitating agent of alkaloids
and of many indifferent bitter substances. As a rule these pre-
cipitates do not allow washing with pure water without being
decomposed. In order to isolate the substance combined with the
tannic adid, the precipitate is spread out on several thicknesses of
blotting prper,, supported by a tile or brick, it is then mixed with
oxyd of lead or with white of lead and eventually with a little
water, is dried at a gentle heat and extracted with alcohol, which
leaves undissolved the tannic acid in combination with lead.

Bi-iodide of potassium (4 parts iodide of potassium and 3 parts
iodine in 93 parts water). Serves principally to distinguish
starch, to which it imparts a violet or deep-blue colour. It may
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also be used with advantage for precipitating alkaloids which
yield precipitates of a more or less kermes-brown colour. :

Sub-cyanide of potassio-platinum Emtassm—pla_tmmm cyanide],
(1 part in 19 parts water), gives we characterised precipitates
with some alkaloids. It is obtained by dissolving the grey-green
subchloride of platinum, obtained by heating the chloride, in an
aqueous solution of cyanide of potassium and by erystallising the
salt from the solution. g

lodide of potassio-mercury (2 parts chloride of mercury, and 5
parts iodide of potassium in 43 parts water) yields with most
of the alkaloids insoluble precipitates.

Todide of potassio-bismuth has been recommended recently as a
sensitive precipitant of alkaloids. For this purpose it is prepared
by heating a mixture of 32 parts sulphide of bismuth, and 47}
parts iodine, until under evolution of sulphur iodide of bismuth
has sublimated. Treat the sublimate with a concentrated solution
of iodide of potassium hot as long as the latter dissolves anything,
decant the solution from the insoluble portion and mix with an
equal volume of a concentrated solution of iodide of potassium,

Phosphate of soda, the common crystallised salt (1 part in
14 parts water), precipitates some alkaloids; it may also be used
instead of sulphate of soda, for removing lead from lignids, if the
introduction of sulphuric acid into the liquid has to be avoided,

Phospho-molybdate of soda (6 parts molybdie acid, 12 parts
crystallised carbonate of soda, and 1 part crystallised phosphate
of soda in 31 parts water), mixed with pure nitric acid, until of a
pure citron-yellow colour. It precipitates alkaloids, and is highly
important on account of it yielding precipitates with many
alkaloids, which are not precipitated by other reagents. To free
these precipitates from other matters which may likewise have
been precipitated, washing with water must be avoided on account
of their liability to decompose. They are, therefore, treated in
the following way. Place the filter with its contents on several
thicknesses of blotting paper, and the whole on a new brickbat ;
leave the precipitate until of a pasty consistence, transfer it then
to a porcelain dish and add water so as to form a thin pulp,
now add burnt magnesia under confinual stirring, until every
trace of acid reaction has disappeared and a slightly alkaline
reaction towards litmus paper has taken its place, dry with a
gentle heat, grind the residue finely and shake with absolute
alecohol. Any alkaloid which has been liberated by the magnesia,
passes into the alcohol, remains on evaporating and may now be
subjected to a closer investigation,

Phospho-tungstate of soda (10 parts tungstic acid, 12 parts erys-
tallised carbonate of soda, and 27 parts water are boiled until the
liquid is no longer precipitable by acids, i.e., until the tungstic
acid has passed into meta-tungstic acid; add 1 part crystallised

W
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phosphate of soda, restore the water lost by evaporation, and filter
if necessary). After it has been strongly acidified by nitric acid,
it acts similar to phospho-molybdate of soda, and is even more
sensitive towards some alkaloids. In all other respects, what has
been said of the preceding reagent is applicable to this one too.

Picric acid yields with many alkaloids yellow and mostly
crystalline precipitates.

Chioride of platinum [platinic chloride| (1 part in 19 parts
water) is one of the most common precipitants of alkaloids. The
precipitates are various shades of yellow, flocky, and distinguish-
able hereby from those obtained by ammonia or potash, which are
pulverulent or erystalline.

Chloride of mercury [mercuric chloride] (1 part in 19 parts
water). Precipitating reagent of alkaloids, and forming a white
double-compound ; but several of which are rather scluble in
water, and do therefore not appear in diluted solutions.

Chloride of mercury forms also with protein substances com-
pounds which do not dissolve in water.

Sub-nitrate of palladium [palladious nitrate] (1 part in 19 parts
water). Precipitant of alkaloids. The compounds are yellow or
brown.

Sub-nitrate of mercury [mercurous nitrate] (1 part in 19 parts
water under addition of a few drops of nitric acid). As in general
vegetable extracts contain compounds of chlorine, a turbidity is
nearly always occasioned by this test, and which cannot be
removed by nitric acid. It precipitates also most of the organic
acids, but the precipitates are mostly decomposed partially on
keeping, changing their (as a rule) white colour into a grey one.
Even if no precipitate has been obtained, the liquid, containing
organic matters, often assumes with this reagent a grey or a
darker colour, produced by the reduction of the sub-oxyd of mer-
cury, and indicating eventually gallic acid, which acts strongly
reducing on this salt.

Nitrate of stlver (1 part in 19 parts water) yields with some
alkaloids sparingly or not at all soluble double compounds, which
separate as white, flocky precipitates. In other respects, all that
has been said of the sub-nitrate of mercury applies also to this
test.—As regards its application for the guantitative estimation of
formic and of hydrocyanic acids, I refer to these substances in the
first division of the first part of this work.

The following substances are not employed for testing, but for
separating and purifying:—

Oayd of lead, ground to a subtle powder, serves for removing
tannic acid from liquids or from pulpy precipitates. Mix the
latter intimately with the oxyd of lead, dry, grind the remnant
and withdraw from it the other constituents (usually an indifferent
or a basic bitter substance) by means of alcohol. It may be some-
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times used also for removing colouring matters, by assimilating
those and rendering them insoluble. 1t serves also for separating
fluid from solid fat-acids (see Part IL, Div. I1L, 4, a.)

White of lead may be used instead of oxyd of lead, and acts even
more decidedly in many cases. -

Acetate of magnesia (1 part in 9 parts water) serves sometimes
for the fractional precipitation of solutions of soaps containing
different fat-acids, in order to facilitate their separation.

Chloride of lime is used in its clear aqueous solution for bleach-
ing the vegetable fibre (see Fibre, p. 82).

Lime, slaked with water as to form the finely pulverulent
hydrate, serves only for displacing volatile alkaloids (see Div. 11L,
X.).
J}F’fmspfmriﬂ acid is employed for dissolving protein substances
(see Div. I1L., IV.); also for displacing volatile organic acids (Zbid,
IX.).
Slt.l_pfmt& of soda, Glauber's salt (1 part in 9 parts water), is em-
ployed for removing lead from liguids, when carbonates of alkalies

have to be avoided; yet, as it does not precipitute the lead com-
pletely it is necessary, after filtering, to remove the vest of the
lead by means of sulphuret of hydrogen.

Sulphate of silver (1 part in 200 parts water) is employed, before
distilling the volatile organic acids, to remove hydrochloric acid.

Sulphuret of hydrogen serves not so much for freeing the bases
from any excess of lead-salts (for which purpose the carbonates or
sulphates of alkalies are preferable) as for decomposing newly
precipitated and edulcorated lead-precipitates with the view of
igolating the acid combined with the lead. The gas obtained from
sulphide of iron by means of diluted sulphuric acid has to pass
through water in order to get rid of particles carried over
mechanically, before it comes in contact with the lead-precipitate.

Animal charcoal, as finely ground bone-black purified by hydro-
chloric acid and heated afterwards to a red heat, is an important
means for absorbing pigments, odours and bitter substances, and is

“even used for isolating the latter pure, by submitting the coal
laden with them and after washing with water, to digestion with
strong aleohol, which then withdraws the bitter substance or sub-
stances.

Alwmina, in its newly precipitated hydrated state, may often be
employed with advantage as separating agent, as it precipitates
pigments and many other either little coloured or colourless hodies
from their solutions and leaves others dissolved.



DIVISION III.

GENERAL SYSTEMATIC COURSE OF PHYTO-
CHEMICAL ANALYSIS,

ETHER, alcohol, and water, are, as recorded, the most important
solvents, respectively extracting agents used in phyto-chemical
analysis; acids, alkalies, &e., being of less importance.

In using the above three liquids, it would appear at first of
little consequence in what order they are applied to the substance
under investigation, as, after all, the parts soluble in them must
enter these liquids as extracts; but taking into consideration all
circumstances for the purpose, it soon becomes evident that a
certain order has to be adhered to. Those special cases are of
course excepted where it is required to obtain or to recognise only
one constituent, and when the choice of the solvent depends
already on the nature of the particular constituent, as for
example, when ether is required for extracting a fixed oil, and
water for gum. Still, if a thorough investigation of the chemical
constitution of plants should be intended, then I would recom-
mend to follow the practice adopted by me since many years,—
to treat the substance first with ether, then with aleohol, and last
with water, the reasons for which treatment I shall give
presently,

1. By treating the generality of vegetable substances with
ether the latter dissolves fat and wax readily and completely;
alcohol dissolves these bodies also, but less readily, and only at
the boiling heat, and as it deposits them again on cooling, and as
filtering is retarded thereby, it becomes necessary to employ ether
for removing the rest of fat or wax, These two substances, there-
fore, are passing into two different solvents. If the analysis is
commenced with alcohol, this inconvenience inereases when, as in
seeds, the quantity of fat or wax predominates, and it can only be
avoided by the previous treatment with ether.

2. (lertain alkaloids, bitter substances or resins, dissolve in
alcohol and in ether, others only in alecohol. Now, by commencing
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the analysis with aleohol the whole of them is dissolved, while by
commencing with ether a separation of two different groups is
effected at the outset.

3. Not less advantageous is the previous treatment with ether
and then with aleohol for the subsequent one with water, whereas,
if the commencement be made with water, inconveniences of
various kinds arve incmrred. Amongst these stand out in the first
line the difficulty of filtering, caused sometimes, it is true, by a
considerable amount of gum, but also and often alone by finely
suspended particles of resins and fats. These could, indeed, easily
be removed by a few drops of disselved acetate of lead, but this
would disturb the course of the analysis by introducing acetic acid
and by otherwise complicating the process. Since the water is to
be employed not only cold but also hot, fats and resins present
would be liable to undergo alterations, and greater still would be
the difficulty with amylaceous substances, since the formation of a
paste would make straining impossible, and to overcome this diffi-
culty by means of adding an acid, in order to convert the paste of
starch into sugar, would involve troubles of another kind, for in-
stance, the breaking up of glucosids or resins, or the displacement of
volatile acids.

Before commencing the analysis the question must be answered,
how much of thematerial has to be worked upon,and how much may
be available. If it consists of whole herbs or of parts of these as
roots, barks, leaves, flowers or seeds, no more than 100 grammes
of the substance should be employed, even if there be no scarcity
of material. With very costly or not easily procurable substances
a less amount must suffice, and with gummous or resinous exuda-
tions or with exeretions of other kind it is possible to operate even
upon 20 grammes, since the number of constituents of these
bodies is comparatively small.

After the analysis, completed according to I. to VIL, has given a
clear idea of the chemical constitution of the substance under in-
vestigation, then those constituents which have been obtained in
too small a quantity for a thorough investigation, such as alkaloids,
bitter substances, volatile oils, volatile acids, must be prepared
from considerably larger quantities of the raw material, according
to the methods indicated under VIII. to X,

L—QuUANTITATIVE ESTIMATION OF THE WATER.

Weigh off from the substance in the possibly finest state of com-
minution 2 to b grammes, according to its bulk, into a platinum
crucible, the weight of which and of its lid having been before
carefully determined ; place the crucible uncovered into a metallic
air-bath furnished with a centigrade thermometer, put the whole
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on a little clay-stove, and heat by means of a very small gas-flame
or of a spirit-lamp to 120°, and keep at this temperature for about
an hour. After a few trials the operator will soon become accus-
tomed to control the temperature at nearly 120° by placing the
flame at the requisite distance from the air-bath ; and by using for
drying operations of this kind the same stove, the same lamp, and
the same length of flame, no new trials for regulating the degree of
heat will be required afterwards. A difference of a few degrees
above or below 120° is of no consequence; but the mercury should
never fall below 115° nor rise above 125°. After the substance
has been thus heated for an hour, remove the flame, cover the
crucible with the lid, shut the air-bath, take out the erucible when
quite cold, place on a balance and determine the loss of weight.

Afterwards the same process of heating and weighing is once
more to be repeated ; if the second result agrees exactly with the
first, or if it only differs by a few milligrammes, no third trial is
required ; else the heating process has to be repeated a third time
or more, until with two following operations the same result be
obtained.

Lastly the loss of weight is calculated for 100 parts, and the
result is registered as the amount of percentage of water of the
substance.

II.—TrREATMENT WITH ETHER,

Place 10 grammes (or less, see above) of the air-dried and
possibly fine reduced substance into a glass flask of £ to £ litres
capacity ; add of ether of 0-720 until after thoroughly soaking the
substance is covered } or 1 inch high by the liquid, secure the
flask with a cork and shake occasionally, taking care lest portions
of the contents should get into the neck of the vessel. Having
left it to macerate for four days, lift the cork a little, warm the
flask in a water-bath or in any other manner to a temperature
below the beiling-heat of ether (36°) for a few hours, remove the
mattrass, and again macerate for two days.

Now transfer the contents of the flask (should the ether contain
a great quantity of oil, resin, &c., pour out first the liquid so far as
it easily can be removed, and after it has passed the filter, add the
remaining substance with the aid of small quantities of fresh
ether), into a displacement apparatus, rinse the flask repeatedly
with ether, and wash the substance with this and with small
quantities of ether until the latter assumes not only no colour, but
leaves, on evaporating a few drops on a watch-glass, no residue of
any consequence. X

To push the washing to this degree, requires mostly much ether
and also time, but it is necessary in order to prevent (1) that
any portions of the constituents, soluble in ether, ghould be lost ;

et e e —




299

(2) that any portions of the constituents, soluble in alcohol and
in ether, should be transferred to the alcoholic solution. The loss
of time involved by performing this first part of the operation
will be balanced by the simplification of the analysis, and as
to the ether, it may easily be recovered by distillation.

Throw the substance, exhausted by ether, into a wide porcelain
dish, spread out thinly, expose to the open air, stir assiduously
with a porcelain spatula, drive off the rest of ether at a very
gentle heat, keep at ordinary temperature for another day,
weigh the whole, mix uniformly, estimate with 2 to 5 grammes
of the substance, by drying at 120°, the amount of hygro-
scopic water, and calculate from this in centesimal propor-
tions the weight of the whole substance in the anhydrous state.
By adding to this weight the amount of water, found under I.,
and by deducting the sum from 100, the rest will be equal to the
welght of the substances dissolved by ether. If, for instance, the
amount of water under I. be 10°,, and that of the substance
exhausted by ether and in the anhydrons state 78°/, then
the ether will have dissolved 127, because 100 — 10 - 78 =12,

The ether of the united tinctures—the colour, taste, and
reaction of which have preliminarily to be ascertained—is either
distilled off, if it amounts to at least 4 litre, or it is left to
evaporate in an airy place, and lastly, with aid of a very gentle
heat, in a glass beaker of known weight; and the residue is tested
as below.

For recovering the ether choose a tubulated retort, which would
hold at least double the quantity, or fill to one-half and add suc-
cessively of the ether to keep at the same level. The tubulus of
this retort must be as wide as possible, and fixed in such a way as to
allow the contents to be poured out to the last drop.  After filling
the retort with the ethereous solution, plunge into the liguid a
glass rod, of such a length as to protrude abount one inch out of the
liquid, place the vetort in a water bath, adapt to it a Goebel’s
refrigerator and distil at least § of its contents. Pour what is
left in the retort into a glass beaker (weighed), rinse the retort with
small portions of the distillate, and keep the beaker with the
liquid and a glass rod in it in a moderately warm place. After
the ether has nearly evaporated, add to the remnant 10 grammes
of distilled water, warm until the ethereous smell has completely
disappeared, and let cool.

The contents of the beaker, now, will consist either of two
different strata of liquids, 4 and B, and of a more or less solid,
tough, plastic mass, €, or of the latter and only one kind of liquid.
In the first case, the upper liquid 4 is-a fat, this, for instance, in
analysis of seeds largely present; has only one liquid been obtained,
then rg.mains all that is said under 4 as a matter of course un-
noticed.
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A.— Bramination of the upper liqguid or of the futty stratum.

After the stratum of fat has so far congealed on cooling as to be
removable by a spatula, it is thrown into a porcelain dish. Add to
it an equal volume of water, warm until fused entively, stir
assiduously, and keep warm half an hour, let cool, perforate the
hard layer of fat, pour the subnatant aqueous liquid into the
beaker containing the lower aqueous stratuin 5 and the solid mass
O, and repeat the operation once more with fresh water, or as
often as the water shows an acid reaction.

Should the fat in ordinary temperature or in a cool place prove
fluid, or of too soft consistence as to allow its removal by means
of the spatula, then the whole mixture—warmed if necessary—is
poured into a high, narrow, glass jar. Pour, after the two layers
have completely separated, the oil stratum into a porcelain dish—
the last portions of it by means of a pipette—pour back the
aqueous liquid into the beaker, mix the oil in the dish with an
equal volume of water, warm gently under stirring for half an honr,
pour back into the jar, separate as before the oil from the water,
and repeat, should the water exhibit an acid reaction, the opera-
tion a third time.

Now digest the fat, freed from all matters soluble in water, with
three times its weight alcohol of 707/ (of 0:890 specific gravity),
in order to remove any resin present. The result in this case is
only approximate, but fortunately the simultaneous occurrence of
much fat and of much resin is very rare. Any small portions of
resin contained in the fat pass completely into the alcohol of 707/,
and traces of fat, dissolved by the latter solvent when hot,
separate on cooling. Leave the alcoholic solution in a cold place
for one day, filter, decolourise with animal charcoal if necessary,
filter again, and bring to dryness at a moderate heat,

A remnant, obtained hereby, is a resin (or a glucosid), generally
in very small quantity; it is to be tested regarding its external
characteristies, as fusibility, solubility in benzol, chloroform, wood-
spirit, sulphide of carbon, petroleum, oil of turpentine, alkalies,
and in concentrated mineral acids. If it is a glucosid it will form
sugar, when heated with diluted sulphuric acid (1 part acid and
10 parts water) for a quarter of an hour, and the presence of sugar
in the liquid will be recognised by the reduction of alkaline tar-
tarate of copper to red sub-oxyd, when heated together for a short
time, and after previous neutralisation with carbonate of baryta
and filtration, The sugar may also be recognised, and with greater
certainty, by its sweet taste, after the acid liquid has been neu-
tralised by carbonate of baryta, filtered and evaporated to dryness.
In this case the properties of the other product, obtained by the
breaking up of the glncosid, have also to be determined.
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The fat, freed from all resin, has now to be weighed, and to be
studied in respect to its external charvacteristics, colour, smell, and
taste; of fats solid at ordinary temperature the fusing-point is to
determined (see Div. 1L, ', a), of fats liquid at ordinary tempera-
ture the freezing-point, and of both the specific gravities in the
liquid state, and the temperature when thus examined ; try also
the solubility in ether, alcohol of 100 and of 90 7/, benzol, chloro-
form, wood-spirit, sulphide of carbon, petroleum, and in oil of
turpentine at ordinary temperature and when heated ; spread also
thin layers of the fat on a glass-plate, and see whether it will dry
or not after being left for not less than a fortnight at a mean tem-
perature ; and lastly, try its behaviour towards concentrated
mineral acids and caustic alkalies.

Should a saponification have been effected by means of any
fixed alkali, then from a weighed quantity of the fat a soap is to
be formed (with an alkali free from chlorides and nitrates), and to
be decomposed by adding an excess of dilute sulphuriec acid and
digesting at a gentle heat (below the boiling-point of water), then
allow the mass to stand cold, perforate the hard layer of fat-acids (a),
pour off the acid aqueous liquid (4), wash repeatedly by adding
fresh water, digest, set aside into the cold, perforate, and pour off
the water, and examine the fatacids according to a, and the
united acid liquids according to b.

(@) The mass of fat-acids obtained, is always a mixture of one
liquid and of one or several solid fat-acids. After determining the
fusing point of this mass, add one and a-half times its weight
pure white of lead, triturated with water to a fine pulp, digest
for a few hours under frequent stirring and at about 100° transfer
the lead-soap to a wide-mouthed bottle, add about five times its
weight ether, secure the bottle with a cork stopper, shake with
care lest any of the contents should get into the neck, filter after
24 hours into a larger bottle, wash the remaining portion of solid
fat-acids combined with lead with ether as long as it dissolves
anything, mix the united ethereous filtrates with hydrochlorie acid
and shake for a few minutes. After the chloride of lead has sub-
sided, try if a sample of the ethereous liquid, mixed in a test-tube
with sulphuret of hydrogen, and well shaken, will assume a brown
or a black colour; if so, add again hydrochloric acid, shake, let
subside, and test again with sulphuret of hydvogen. Filter the
ethereous liquid, after the whole of the lead has been precipitated,
into a glass beaker, and drive off the ether by exposure to the open
air and the rest by means of the air-pump,

The fat-acid remaining in the glass beaker is now probably
either oleic acid, obtained from non-drying oils, or linoleic acid,
which is the liquid constituent of most drying oils. Should the
fat-a.cid_ differ from either oleic or linoleic acid, its peculiar
properties have to be further investigated; besides, now the
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bination, This must be tested preliminarily by heating a sample
of the dried remnant in a glass tube closed at the bottom; if it
turns black, such a new acid is present. To isolate it, triturate
the above remmnant with ten times its weight phosphoric acid of
108 specific gravity (10°/, PO; ), place this into a retort, and sub-
mit 1t to distillation, when the volatile acid will pass over, the
physical and chemical properties of which must be investigated.
The liquid filtered off from the carbonate of baryta, and the
water used for washing it, are now poured off from any crystals
which may have formed. Evaporate to half its volume, keep cold
for a few days, separate from any ecrystals, evaporate and repeat
these operations several times in order to effect the separation of
the three acids—capric, caprylic, and caproic. These acids are
distinguished by the different degree of solubility of their baryta-
compounds, for the caprate of baryta dissolves in 200, the caprylate
in 1064, and the caproate in 124 parts cold water. Every crop of
crystals is to be collected separately and tested respecting the pro-
perties of the respective acid according to the instructions given
in the first part of this work. The baryta-compounds of the other
fiwe volatile acids can not be separated by erystallisation, for their
solubility does not much differ (the formate of baryta dissolves in
4, the butyrate in 21, the valerianate in 2, the acetate and the
propionate in about one part cold water). Nor is it possible to
effect a separation by means of alcohol, as the latter dissolves them
sparingly or not at all. The only course left is to test separately
on each of these five acids according to the instructions given in
the first part of this work.
Besides these five acids an entirely new acid might be present, the
properties of which have to be determined by a special investigation.
The weight of the whole of these acids is found by heating to a
red heat the baryta-compound, dried at 100°, until completely incine-
rated, by sprinkling with carbonate of ammonia, heating again,
weighing the carbonate of baryta, calculating the amount of pure
baryta, and by deducting the latter value from the weight of the
baryta-compound employed. The rest represents the acid or the
mixture of acids. Or precipitate the baryta-compound hot with
diluted sulphuric acid, add a little nitrie acid, in order to facilitate
filtering, collect the sulphate of baryta, determine its weight,
calenlate from it the pure baryta and deduct its weight as above.
(¢) In the saponification of fats glycerin is always obtained
besides fat-acids. To convince yourself of its presence, saturate
the acid contents of the retort, left after the distillation of the
volatile fat-acids, with carbonate of soda, evaporate on the water-
bath nearly to dryness, triturate the salty mass toa fine powder,
shake with absolute aleohol, filter, and let the filtrate evaporate in
a glass beaker. A remaining syrup of sweet taste is glycerin

(page 94).
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B.— Examination of the lower or aqueovs liguid.

Separate this liquid, mixed with the water used for washing the
fat, from the sediment present almost in every case, edulcorate the
sediment with small quantities of water (if the sediment be of a
viscous nature, under warming, then cooling and pouring off), until
the water assumes no longer an acid reaction; concentrate the
whole of the liquids to about 100 grammes, pour into a glass
jar and leave to rest for a few days. A slight resinous sedvment
will have formed, which has to he filtered off.

After the liquid has been examined in respect to its physical
properties (colour, smell, taste, reaction towards litmus-paper),
allow a small portion of it to evaporate to a small bulk on a
watch- glass of considerable size and transfer to a cold place (in hot
weather to a cellar or cooled by ice). If crystals have formed after
one to two days, the rest of the liquid is also evaporated and kept
cold. Collect the crystals in a filter, rinse with a little water,
spread the filter on several thicknesses of blotting-paper, and
remove the whole of mother-ley by changing the blotting-paper
several times. Afterwards dissolve the crystals in the least
quantity of hot water, let cool, collect the ecrystals formed after
one or two days, and dry as before on paper. The substance is
now so pure that its properties can be recognised.

As a preliminary treatment this body is to be examined on
the presence of nitrogen, by exposing a sample of the size of a
lentil with double its weight of sodium, in a dry test-tube to a
temperature slowly increasing to a red-heat. After the whole has
cooled down again add water, shake, filter, mix the filtrate with a
few drops of a stale solution of subsulphate of iron, and, after a
good shaking, with hydrochlorie acid in excess. In the presence of
nitrogen blue flocks will be obtained either immediately or after
some time, if not, the substance is free from nitrogen.

(e) The substance contains nitrogen.  Most likely an alkaloid,
combined with an acid, or free.*

Examine the physical properties of the substance, its behaviour
in the heat to indifferent solvents (including volatile and fixed
oils), to alkalies, to concentrated and diluted acids ; the behaviour
of its aqueous solution to the hydrates and to the carbonates of
alkalies, to the special tests of alkaloids (tannic acid, chloride of
gold, bi-iodide of potassium, subeyanide of potassio-platinum,
iodide of potassio-mercury, iodide of potassio-bismuth, phosphate
of soda, phospho-molybdate of soda, phospho-tungstate of soda,
pieric acid, chloride of mercury, chloride of platinum, subnitrate of
palladium, nitrate of silver). The solution has also to be tested

* That this may ha.gpen notwithstanding the acid reaction may he ex-
ified by caffein, which, thnufh very rich in nitrogen, is of such a weak

hasicity as to erystallise pure and uncombined from acid solutions,
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If sugar has been detected by the reduction of copper, the
properties and constitution of the other product obtained by the
breaking up of the glucosid have to be investigated. For this
purpose decompose the greater portion of the remaining glucosid
by means of digesting with dilute sulphuric acid, collect what has
separated in a filter, wash and dry. Should, on the contrary,
the product be soluble in water, the acid liquid is saturated with
carbonate of soda and evaporated to dryness. Extract the dry
mass with aleohol of 959, filter off the sulphate of soda and
let evaporate. The product of decomposition of the glucosid will
separate slowly either in crystals or in a pulverulent or any other
form, while the sugar remains in the mother-ley. Should the
product be so soluble in alcohol as not to be separable from the
sugar by erystallising, it may be obtained by any of the three
following methods:—(1) If it be insoluble in pure water, evaporate
the alecholic tineture and remove the sugar by means of water.
(2) If it be soluble in pure water, add a little yeast, destroy the
sugar by fermentation, filter off the yeast, and evaporate. (3) If it
be soluble in ether, shake the dry mass obtained on evaporating
the aleoholic solution with ether, and evaporate the solvent.

It may also happen that by treating with dilute sulphurie acid
another decomposition takes place with the glucosid (as, for
instance, salicin breaks up first into saligenin, and this again
becomes decomposed instantly into salivetin). In order to ascertain
this, the substance has to be submitted to the action of milder
reducing agents, as, for instance, yeast, synaptase (purified emulsin),
and the product, if there be one, is compared with the one obtained
by means of dilute sulphuric acid. The method adopted for this
purpose may be the same as indicated for the production of sali-
genin from salicin, viz., by digesting the substance with one-tenth
synaptase and with water sufficient for a solution for about twelve
hours, and at a temperature not exceeding 40° by shaking with
ether and by evaporating the latter. But, should the product be
insoluble in ether, chloroform, benzol, or any other liquid must be
tried which does not dissolve sugar, and therefore alechol must be
left out of consideration.

(¢) The substance is non-nitrogenised, and is an acid. Tt belongs
to this eategory, if it has not only an acid reaction, but also an acid
taste—the least frequent of the three cases a, b, e. Should the
acid prove quite new or imperfectly investigated, its properties and
composition have to be ascertained first. Afterwards saturate the
acid with potash, soda, or ammonia, and test the solutions thus
obtained with salts of the earthy and of the heavy metals; or if the
latter yield no precipitates (by forming soluble compounds with
the acid in question) transfer the acid to these other basic bodies,
and investigate carefully the salts hereby produced.

(d) The motherleys of @ or b or ¢, together with the liquids
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the latter and more frequent case it may be malate of lead, a
supposition which will be confirmed by incineration (page 298),
when malate of lead will leave 56-91°/, oxyd of lead. Should
the result be at variance with this supposition, and even be
confirmed by a second incineration, the elementary analysis is
resorted to and the properties of the acid must be investigated.
To perform this, triturate a portion of the lead-compound with
water to an impalpable pulp, wash it into a glass-jar, impregnate
the milky liquid under continual stirring with well-washed
sulphuret of hydrogen, allow the excess of the latter to evaporate
at the air, filter off the sulphide of lead, after it has completely
subsided (which takes sometimes a very long time, and may be
accelerated by gently heating), evaporate a part of the filtrate at
a very gentle heat (to prevent etherification of the alcohol) and
at last under the receiver of the air-pump, and employ the other
part of the filtrate for testing with solution of baryta, lime-water,
&c., and for the preparation of some other salts, while the dry
acid is tried on its behaviour in the heat, &c.

If there is reason to suppose that the water has withdrawn
more than one compound from the lead precipitate, these com-
pounds must be separated from each other by crystallization, and
examined separately in the above manner.

f. The small portion of the lead precipitate, left undissolved by
hot water, is tried moist by shaking with acetic acid of about
200/, If it prove soluble and completely so when heated, the
further examination is confined to No. 1. If it remains turbid,
it must be filtered and saturated with ammonia; should it now
remain clear, then nothing has been dissolved by the acetic acid,
and it has then to be examined under No. 2.

1f, on the other hand, a turbidity has been produced by ammo-
nia in the acid filtrate, the whole of the precipitate is transferred
from the filter into a beaker by means of a horn-knife. Then
mix with acetic acid to a thin pulp, cover the vessel with a
glass plate, agitate the contents assiduously and apply, if neces-
sary, a gentle heat. Filter after about an hour and wash with
water until the latter passes off nearly void of acid reaction, and
examine separately the solution in acetic acid under 1, and the
undissolved remnant under 2.

1. Add to the solution in acetic acid, carefully and under con-
tinual stirring, ammonia in such a quantity as to leave the acid
very slightly in excess (an excess of ammonia must be corrected
eventually by a few drops of acetic acid.) This causes the part
(8) of the precipitate, dissolved in the acid, to separate again.
Let subside, collect on a filter, wash completely with water,
spread half of the precipitate thinly on a glass or porcelain plate,
dry at the air or at a very gentle heat, triturate and reserve for
further use.
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Suspend in a glass-jar the other half of the washed precipitate
in about five times its volume of absolute alcohol, treat with
sulphuret of hydrogen in excess, allow the latter to evaporate at
the open air, filter off the sulphide of lead, and evaporate the
liquid with only a gentle heat, and at last in the vacuum.  After
the alcohol has been driven off, dilute with water half of the
remaining liquid, to be used for testing purposes, and evaporate
the other half to dryness.

The dried remnant, if consisting only of a yellowish varnish of
a pure, astringent taste (often followed by a slightly bitter flavour),
is most likely only a fannic acid, which then has to be charac-
terised in its aqueous solution by the proper tests of the preced-
ing paragraph (chloride of iron, glue, tartarated antimony). The
dry lead-compound serves for the elementary analysis and for the
estimation of the atomie weight.

In the absence of tannic acids, the dried body appears often in
erystals and with a more or less acid taste, and has then to be
tested on citric acid, &c., by means of lime-water, Acids of a
peculiar odour, as benzoie acid, cinnamic acid, &e., betray them-
selves to some extent by this property.

A taste, at once astringent and acid, and a not entirely amor-
phous state, indicate a mixture of tannic with one or more acids
of a different kind., A thorough examination of the latter is only
possible, after the tannic acid has been removed. This is done
most effectually and without fear of contamination by cutting
isinglass into short, narrow strips, leaving these to soak in a
poreelain-dish with water, until converted into a swollen-up jelly-
like mass, adding the acid liquid in question and keeping the
whole at ordinary temperature and under stirring, until a sample
of the liquid on examination proves free from tannic acid. The
complete absorption of the tannic acid by isinglass is effected
slowly and may take several days. Heat must be avoided entirely,
as likely to convert the glue into its soluble modification. After
the process is finished, the liquid has to be filtered, and contains
now the other acid or acids, the nature of which has to be
examined. If necessary, the dry part of the lead-precipitate is
also decomposed in the same way, in order to obtain more of the
acid, and this ought to be done in all cases where two or more
require investigation.

2. The portion of the lead-precipitate which remains undissolved
after the successive treatment with hot water and acetic acid (or
the whole lead-precipitate, if not affected by hot water or by
acetic acid) may contain of mineral acids, phosphoric or sulphuric;
of organic acids, oxalic acid, and appears, as a rule, of a grey-brown
colour, from traces of humus-like or of other colouring matters,

To test on oxalic acid, heat the moist precipitate to the boiling-
point with a solution of carbonate of soda, boil for a quarter to
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half an hour, filter, saturate the filtrate with acetic acid in excess,
filter again if necessary, and add lime-water or acetate of lime, In
the presence of oxalic acid a considerable turbidity is immediately
produced. To determine the quantity of oxalic acid, precipitate
the acid liquid with a sufficient quantity of acetate of lime and
convert the precipitate by heat into carbonate of lime. One hun-
dred parts carbonate of lime represent 72 parts oxalic acid.

(f) Add to the liquid, separated by filtering from the lead
precipitate under e, and to the first portions of water used for
washing the same, slowly and under continual stirring, liquor of
ammonia, to a very slightly acid condition. (Any excess of am-
monia must be again corrected by acetic acid). The precipitate
obtained hereby is of less bulk than the first, but lighter and
usually of pale-yellow colour. It contains no sulphurie, phosphorie,
or oxalic acids, but may contain either traces of other acids preci-
pitable in acid solutions by acetate of lead, or acids precipitable
by acetate of lead only from neutral solutions; or acids of both
kinds. Its examination may therefore serve either for completi
the analysis of that portion of the lead-precipitate which is soluble
in acetic acid (e, g, 1), or for the discovery of new acids. But,
before proceeding any further, add a little acetate of lead, until a
precipitate is no longer produced.

Collect the precipitate after subsiding on a filter, wash, spread a
part of it on glass or poreelain and let dry; suspend the other part
in absolute aleohol and decompose with sulphuret of hydrogen.
After the sulphide of lead has subsided, and when the liquid has
become clear and has lost the smell of sulphuret of hydrogen, it is
filtered and the filtrate is cautiously evaporated. Test the remain-
ing liquid, freed from aleohol, on such acids as have been found
under e, g, 1, and observe any discrepancies. Should the precipi-
tate contain only one acid, the dried portion of it serves for
determining its constitution. :

() Mix the liquid, separated from the precipitate, with the first

ion of the water used for washing the same, and add subacetate
of lead. The white or yellowish-white precipitate obtained thereby
contains no tannic acids, and probably of other acids only a few;
no gum or sugar, which, though also precipitable by subacetate of
lead, do not pass into the ethereous extract, or only to a very slight
extent.

Let the above precipitate subside, collect in a filter, and wash
out. The washing has to be interrupted as soon as decomposition
sets in; which is recognised by the milky appearance of the
water passing through the filter. Now, suspend the precipitate
in a glass-jar in about ten times its volume of water, decompose
with sulphuret of hydrogen, keep the whole at the air until the
excess of the gas has disappeared and the liquid has become clear,
filter, concentrate the filtrate, try its physical and chemical pro-
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perties, bring slowly to dryness, and in the first place see if it
agrees in properties with quinic acid (page 183),

(4) Free the liquid separated from the precipitate g from oxyd of
lead by precipitating with carbonate of ammonia, and evaporate
to a syrup over a water-bath, in order to drive off most of the
acetic acid and of the ammonia. Of acids this syrup may con-
tain especially lactic and quinic acids, but probably, besides, matters
of an alkalvidal, or of an indifferent naturve (bitler substances,

)

su%an }1-ecognise lactic acid, mix a part of the syrup with an equal
volume of a cold saturated solution of acetate of zine, and allow
the mixture to stand in a cool place for one or two days. If no
crystals have formed after this period, no lactic acid is present ;
in the other case, a crystalline mass, usually in the form of a crust
and consisting of lactate of zine, is obtained, which is further to be
examined regarding its amount of water of crystallisation and of
oxyd of zine (see Lactic acid, p. 116).

(Quinic acid is recognised by boiling a large quantity of the
syrup with milk of lime until the ammonia is driven off, and then

ding as indicated under Quinic acid (p. 183).

Should the syrup have a hitter taste, try if its aqueous solution
with tannic acid will produce a precipitate. (This has been tried
already on page 301, but with a weaker solution, and may with a
better prospect of success be repeated now on a more concentrated
solution). Should a precipitate arise in the sample by tannic acid,
then the whole rest of the syrup is precipitated likewise. Wash
the precipitate as well as possible (p. 288), mix well with oxyd of
lead or with white of lead, dry in a gentle heat and extract with
alcohol. The tannic acid remains in combination with oxyd of
lead, while the respective substance passes pure into the alcohol,
remains after the evaporation of the solvent, and may then be
examined regarding its properties.

On the contrary, if no turbidity is produced by tannic acid,
digest the aqueous solution of the syrup with a great quantity
of animal charcoal over the water-bath for several hours, collect
the coal on a filter, wash with cold water, transfer it moist, but
freed from superfluous water, into ten times the weight of the dry
coal employed, aleohol of 957, heat and boil for a quarter of an hour;
filter hot, wash with hot alcohol, and evaporate the united alcoholic
filtrates with a very gentle heat. Should an amorphous mass
remain without any signs of erystallisation, try if by treating with
ether a separation, purification, &e., can be effected. The closer
investigation will show whether the substance is of a basic or of
an indifferent nature, and it must be treated accordingly as indi-
cated before.

_Keep the syrup for at least a week in the cold. Anything which
will have separated after this period, either of a pulverulent or of
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II1.—TREATMENT WITH ALCOHOL,

Return the substance, exhausted by ether, to the dry flask
used before, pour on it as much aleohol of 95°/, as will cover the
well-soaked substance one-half to one inch high, secure the flask with
a cork, perforated lengthwise by a canal of about 1 millimeter in
width, digest for three days at a temperature not exceeding 707
let stand cold for one day, transfer the contents to a displacement
apparatus, and wash thoroughly with aleohol of the same strength.
But, should the aleohol have formed a deposit on the top of the sub-
stance, after having been kept cold for one day, then the flask
must be warmed for half-an-hour before filtering and the washing
is performed also with warm alechol.

The contents of the displacement apparatus, after being washed,
are spread out thinly in a shallow porcelain-dish and dried, at last
with a very gentle heat. Weigh the substance, after it has been
left cold for one day, determine the amount of hygroscopic water
of a sample of 2 or 5 grams and calculate from this the weight
of the whole substance in the dry state. The latter value deducted
from that found under II. represents the weight of the portion
dissolved by aleohol.

Concentrate the solution under addition of the alcohol, used
for washing the insoluble part, by evaporation in a weighed
beaker at the open air, and finally at a gentle heat. Larger quan-
tities, consisting of more than half a litre, are distilled in a retort
until seven-eighths have passed over. Then pour the remnant into a
beaker, rinse the retort a few times with a little alcohol, and gently
heat the solution. Mix the residue, after the odour of the aleohol
has almost disappeared, with 10 grams water, heat until the
last traces of alcohol are driven off, and let cool.

The contents of the beaker will now consist of a liquid and of a
sediment, which in some cases may be very slight or even wanting
altogether. Before separating the solid from the liquid portion,
try if an addition of more water will produce any turbidity. If
this should be the case—which generally takes place in the
presence of much resinous matter—the liquid must be mixed with
an equal volume of water, warmed for a few minutes and left to
cool. It is afterwards tried again with more water, and, if it
becomes turbid again, the same process is repeated as before, and
so on, until a liquid be obtained which remains clear by mixing
with water. The liquid, together with the whole sediment, is now
brought on a weighed filter, washed thoroughly with cold water,
and left to dry; while the solution is examined as follows:—

A.— Examination of the aqueous solution of the alcoholic extract.

Try the united filtrates in regard to taste, odour, colour, &e.,
and reaction towards litmus-paper, evaporate a small sample to a
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(a) Saturate the acid extract, mixed with the water used for
washing, with ammonia in excess. Generally only a da_rker colour
is produced ; should a turbidness be obtained, try, with a an}a.ll
quantity, if it becomes clear again by immediately over-saturating
with acetic acid.* If this is not the case, oxalate of lime is pre-
sent. Allow the liquid to become perfectly clear—sometimes
(with barks, &ec.) a jelly-like mass of pectic acid is obtained
by over saturating with ammonia, which prevents the precipitate
from subsiding, but may easily be dissolved in a gentle heat—col-
lect the precipitate on a filter, wash with water and redissolve in
dilute hydrochloric acid. Over-saturate the solution, if n ;
after filtering, with ammonia and immediately afterwards with acetic
acid, collect the deposit of pure oxalate of lime, dry at 100° and
weigh it. This lime-compound contains, if no oxalic acid has been
previously found, the whole of the oxalic acid contained in the
original vegetable substance. In 100 parts of it = Ca O + C»
03 + 2 H O are contained 43.90 parts oxalic acid. The oxalate
of lime may also be converted into carbonate of lime by heating to
a moderate red heat in an open crucible, and the oxalic acid may be
caleulated from the latter salt; 100 parts Ca O + C O corres-
pond to 72 parts oxalic acid.

(6) Unite the liquid that has been separated from the precipi-
tate effected by ammonia, with the liquid that has been separated
from the pure oxalate of lime, over-saturate the mixture, if neces-
sary, with ammonia, allow the precipitate to subside, collect on a
filter, wash and dry. It consists chiefly of phosphate of lime and
phosphate of ammonio-magnesia, but may eventually contain traces
of alkaloids, met with in the preceding sections, or possibly an
alkaloid that has not been affected by extracting with ether, alco-
hol and water. Submit it therefore to the influence of warm
alcohol of 907/, filter and evaporate the filtrate. Any residue,
obtained hereby, has to be examined according to II., B, a.

(¢c) Evaporate the liquid, left in &, to about 100 grams, in
order to remove the excess of ammonia and of water, and try with
a few sensitive alkaloid tests which are without influence on am-
monia-salts, viz., with tannic acid, chloride of gold, bi-iodide of
potassium, iodide of potassio-mercury, iodide of potassio-bismuth,
phosphate of soda, chloride of mercury, nitrate of palladium. In
case of any turbidness, obtained, an alkaloid may be present.

Usnally, for economy’s sake, tannic acid is employed for preci-
pitating the whole liquid, if an alkaloid is supposed to be present.
Triturate the precipitate, obtained by tannic acid or by any other
of the above tests, after washing and while still moist, intimately

* The acetic acid must be added immediately after the ammonia, be-
cause phosphate of lime and phosphate of ammonio-magnesia are only
soluble in acetic acid when newly precipitated.
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with an excess of burnt magnesia (or finely pulverised oxyd of lead
or white of lead), dry in a gentle heat, pulverise, treat with cold
water (in order to remove alkali-salts, chloride of magnesium,iodide
of potassium, &e.), boil with alcohol of 90°, evaporate the alcoho-
lic liquid and submit to examination what has remained.

(¢) The remaining liquid may probably contain traces of dyeing
matters, of gum and of resin, the further examination of which is
perfectly valueless and involves only loss of time.

VII.—TREATMERT WITH DILUTED PoTASH-LEY,

Bring the substance remaining after the treatment with hydro-
chloric acid, and while still in a moist state, back into the beaker,
add water enough to make the whole up to 500 grams, dissolve
in the mixture 10 grams hydrate of potash (or of soda), digest
for two days in a temperature of 50° to 60° let cool, filter and
wash the residue thoroughly.

Dry 5 grams of the residue at 110° weigh, calculate the
weight of the whole residue conceived dry, and subtract this
weight from the one obtained under VI., the rest representing the
weight of the matters dissolved by the ley.

Should the mass prove too thick for filtering, it must be diluted
previously, and is, if necessary, elarified by subsiding.

(@) The alkaline liquid is generally more or less brown, some-
times black-brown. By over-saturating with hydrochloric acid, a
brown, flocky precipitate is invariably obtained, which contains
so-called humic acids, but which may also contain protein-sub-
stances. The two substances are only incompletely separable by
liquor of ammonia, the humie acids being more soluble in it than
the protein-substances, For the guantitative estimation of the
two bodies it is sufficient to collect the precipitate produced by
hydrochloric acid, to wash, to dry at 120° and to determine the
amount of nitrogen by heating with soda-lime. By multiplying
with 61 the weight of the nitrogen obtained, the quantity of the
protein-substances is determined, and by subtracting the latter
weight from that of the precipitate, the weight of the humic acids
is obtained. Y

() The liquid obtained by filtering in @, contains small
quantities of humic acids as well as of protein-substances, the
closer investigation of which is impracticable.

(¢c) The residue left after the treatment with potash-ley, and the
dry weight of which has been calculated, is generally accounted
for as vegetable fibre or cellulose, though this name is not correct,
as this fibre contains not only colouring matters but also mineral
compounds. Regarding the complete removal of the first and the
estimation of the latter impurities, see under Fibre, p. 82.
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VIII.—DISTILLATION WITH WATER.

In the preceding analytical course the volatile oils have found
no place, though their presence might have been conspicuous
sometimes, especially in the ethereous extract. For their produc-
tion and examination another sample of the substance must be
employed, but not less than 1 kilogram, or much more on
account of the comparatively small amount of volatile oil contained
in most plants.

Besides volatile oils there are other ingredients of plants that
have been obtained in the preceding analysis in too small a quan-
tity or not at all, and the discovery of which becomes easier with
a larger amount of raw material.

The production of these two classes of bodies may be combined
in the following way :—

(@) Macerate the substance with water for one or two days and
distil, preferably on the water-bath and by means of steam, in a
Beindorf’s apparatus, described on p. 277, and provided with a good
vefrigerator. From what will be seen afterwards the weight of the
empty tin still (without head or other accessories) must be deter-
mined and engraved on the tin. As rvecipient, a Florentine flask
or a similar contrivance is employed.

The distilling water dissolves invariably certain quantities of
oil. Either more oil is present than requisite for saturating the
water, or there is less of it. In the first case the oil separates on
or under the water, according to its density. To clarify the at
first usually turbid oil allow to stand undisturbed for a few days,
and prevent the solidifying of some oils by keeping them in a
moderately warm place, After it has become clear, and if it
floats on the water, remove it by means of a thin cotton wick,
used as a syphon; if it be heavier than water, pour off the latter
amd remove the rest by means of the same syphon.

If no volatile oil has been separated in the distillate, i.e., if
the water has not been saturated with it, a saturation or separa-
tion may be obtained in most cases by submitting the distillate to
another distillation with a fresh quantity of raw material so as to
increase the amount of oil in the same quantity of water. Some-
times this process (cohobation) must be repeated a third time,
Should it be desirable to obtain the oil without distilling two or
three times, the agueous distillate must be shaken with one-fifth
its volume of ether for half-an-hour, Allow the mixture to become
clear, pour off the ether and let evaporate spontaneously in a
heaker., The volatile oil, mixed with a few drops of water, re-
mains, though only in very small quantity.

In order to enable an investigation of more than the external
characters of a volatile oil (colour, smell, taste, density) at least 50

Y
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grams of it are required. The examination has to be conducted
as indicated under Essential Oils, p. 77,

(b) The aqueous distillate contains, besides small quantities of
volatile oil, almost invariably some volatile organic acid, and has
therefore an acid reaction. If the examination of these acids be
required the distillate must not be treated with ether, as the latter
removes both oil and acid.

Test first on hydrocyanie acid, and employ in case of its pre-
sence a weighed quantity of the distillate for its quantitative esti-
mation. Both is done according to the instruction given under
“Hydrocyanic acid,” p. 107.

Now mix the rest of the distillate with carbonate of baryta,
rubbed down so as to form a fine milk, and evaporate on the
water-bath, driving away together with the water any hydro-
cyanic acid present. After the liquid has been reduced to 50
grams, filter off the excess of carbonate of baryta and evaporate
slowly to dryness. As the residue will be very small it can only
be examined in regard to the more common volatile acids ocenrring
in distillates, as formic acid, acetic acid, and as regards the lower
members of the series of fat-acids, as propionic, butyrie, valerianic
acids, while a closer investigation is deferred to section IX.

After the distillation has been finished, remove the tube con-
ducting the steam, the head and the false bottom of the still, place
the latter on the balance and determine the weight of the water
by subtracting from the whole weight the weight of the still and
of the raw material employed, add as much pure water as to make
the whole up to twice the quantity of the raw material, add
alcohol of 907/, equal in weight to the whole of the water, mix the
whole assiduously with a spatula of beech-wood, replace the still
once more into the hot water of the boiler, refit the head and eon-
tinue firing for the rest of the day—the distillation ought to be
commenced in the morning—but not so strong as to make the
alcohol pass over. After the apparatus has been left undisturbed
for one day, the contents ave strained, preferably, by means of a
strong linen bag-filter, fastened to a tenacle, under assiduously stir-
ring the mass in the filter with a spatula. After dripping has ceased,
submit the remnant to the strongest possible pressure, put back
into the still, mix with alcohol of 457 to a pulp, strain, press and
repeat the same operation once more. Clarify the united alcoholic
liquids by subsiding and filtering, distil off the alcohol completely
in the tin still, remove the head and allow the contents of the still
to cool down as slowly as possible, in order to remove the last
traces of alcohol (for this purpose the still is left suspended in the
hot water of the boiler).
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The contents of the still are now either a clear liquid or—more
frequently—a fat is floating on the surface and a resin has subsided.
Pour off from the latter and remove the fat by filtering through a
wet filter.

All these three substances—resin, fat, aqueous lignid —together
with the remaining substance, have to be examined separately.

(@) The resinous mass is usually of a dark colour. Wash with
water and try if it contains an alkaloid by triturating it assidu-
ously with water containing 1-20th of its weight hydrochloric acid
of 1.12 specific gravity, keeping at ordinary temperature for a few
hours (heat applied with the acid is liable to split up the resin),
filter the acid watery solution and wash the resin well with water.

a. Evaporate the acid liquid at a very gentle heat, try any crys-
talline or non-crystalline residue with the proper tests (IL, B, «)
and see, if it be a new or a known alkaloid.

g. The resinous mass, remaining in @, is compared with the
resin obtained previously (IL, 4 and IIL, B), and the knowledge
of the latter is, if necessary, completed by means of the resin now
obtained.

(b) Submit the fat to the same treatment with hydrochloric acid
and water as the resin, examine the acid liquid for alkaloids, compare
the fat with the fat obtained previously (IL., 4, B), and complete
its investigation by means of the new material,

(¢) Over-saturate a small sample of the aqueous solution of in-
variably acid reaction with ammonia. If a precipitate is obtained
hereby, precipitate the whole liquid with ammonia. If no precipi-
tate has been obtained with ammonia, try in the same way suc-
cessively carbonate of ammonia, ley of potash (or of soda) and
carbonates and bicarbonates of potash or of soda.

a. Let the precipitate, obtained by means of the above tests,
subside, wash, dry, triturate, digest with alcohol of 90°/,, warm,
filter, evaporate the aleohol and examine any remnant on al-
kaloids (1L, B, a). :

_g. Precipitate the liquid remaining in ¢, after it has been made
slightly acid with acetic acid, or the original clear liquid, in case
no precipitate has been produced by alkalies, with acetate of lead
completely and proceed according to II., B, e. The chief object
is in this case the investigation of non-volatile organic acids and
the completion of the former investigations,

(d) The remaining mass, exhausted by aleohol of 45%, contains
most of the gum, and may be used for determining this substance
if the former investigations (IV.) have been without a satisfactory
vesult. For this purpose spread it on shallow dishes to drive
off the alcohol, mix with cold water, strain after some time, press,
let the liquid subside, decant, evaporate to a small bulk, and
tlm:-_w down the gum by means of alcohol, &e., according to
the instructions given under “ Gum,” p. 99.
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IX.—Distintation witH Acip WATER.

In distilling vegetable substances with water, volatile acids
are obtained in the distillate, but generally in such small quantities
(except hydrocyanic acid) that it is often impossible, especially in
a mixture, to recognise their nature. In order to obtain larger
quantities of these volatile acids, the distillation with acid water
is resorted to, while employing at least 1 kilogram of fresh
raw material, or larger quantities if required.

Usually sulphuric acid is used for this purpose, although
phosphoric acid is preferable on account of its non-volatility, and
because it does not become decomposed towards the end of the
distillation, while sulphurie acid is reduced to sulphurous acid,
which passes over and adulterates the distillate. The volatile
anorganic acids occurring in plants (hydrochloric and nitric acids)
are likewise obtained by distilling with sulphuric or phosphoric
acid, but the hydrochloric acid may easily be removed from
the distillate, and the presence of nitric acid is of less consequence,

As the volatile acids (i.e., those volatile by the steam of water,
consequently not benzoie, cinnamie, oxalic, &e., acids) ave always
contained in plants as compounds soluble in water, the dis-
tillation of the aqueous extract is preferable to the distillation
of the whole vegetable substance. Prepare, thevefore, first an
aqueous extract by mixing the finely-comminuted substance with
four to six times its weight of pure water; keeping the whole for
one day at a gentle heat (in the tin still of Beindorf’s apparatus);
straining, pressing, adding 50 to 60 grams phosphoric acid to
every kilogram of the liquid; filtering (filtering before the
addition of the acid would have been difficult or impossible;
should it prove difficult still, subsiding instead of filtering must
be resorted to) and adding a solution of sulphate of silver, as long
as a precipitate is produced. Allow the chloride of silver to
subside, filter, pour the filtrate into a glass retort, and distil two-
thirds by means of a good refrigerator.

Pour the distillate into a poreelain-dish, add an adequate
quantity (for every kilogram of raw material, about 10 grams)
of carbonate of baryta, rubbed down to the finest powder with a
portion of the distillate, and evaporate under assiduous stirring
with a glass-rod on the water-bath. Any hydrocyanic acid present
in the distillate evaporates, while the other volatile organic acids
combine with the baryta, and remain in the liquid. Should the
whole of the carbonate of baryta be dissolved in evaporating, a
fresh portion of it must be added in order to prevent the loss of
volatile acids. After the liquid has reached a certain concentra-
tion, and is no longer of acid reaction, it is filtered, and the
contents of the filter are edulcorated with water,
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The examination of the contents of the filter, and of the filtrate,
is conducted according to IL., 4, b; but, besides the low acids of
the fat-acid series named theve, other acids, as angelic, salicylous,
&c., acids, must not be neglected, or even the investigation of as
yet unknown acids. ‘ :

The discovery and estimation of (with water) non-volatile acids
is not effected with the liguid remaining from the distillation of
the volatile acids, on account of the great amount of phosphoric
acid contained in it; but, with the liquid ¢, g of the preceding
(VIIL) section; whereas the acid remnant, if necessary, may be
employed for the investigation of volatile alkaloids (X.)

X, —DISTILLATION WITH ALEALINE WATER.

For a thorough investigation of volatile alkaloids, at least 1
kilogram of the dried raw material is required. Similar to
volatile acids, their separation is effected best by distilling the
aqueous extract of the respective vegetable substance with an
alkali, for the reason given before, and in order to prevent rising
of the liquid and evolution of much ammonia. The latter is
obtained, indeed, even in distilling the extract, because no vege-
table extract is free from ammonia-salts or from other nitrogenised
compounds, but in much less quantity.

Extract the substance by a warm digestion with four to six
times its quantity of water (which, in presence of tannic acid, is
mixed with 1-25th its weight hydrochloric acid of 112 specific
gravity), press, pour the whole liquid into a copper-boiler (well
adapted for this purpose is the boiler of the Beindorf’s apparatus);
saturate with slaked lime, add as much lime, slaked and mixed
with water to the finest pulp, as to effect an excess of 50 grams
quick-lime to every kilogram of raw material, and distil by
means of a good refrigerator, until the distilling water is void or
nearly void of alkaline reaction.

In case of any scarcity of raw material, the investigation of
volatile alkaloids may be effected by means of the acid residue
left from the distillation under IX., but modified in such a way as
to use caustic soda instead of quicklime, in order to prevent the
formation of insoluble phosphate of lime.

Saturate the whole distillate exactly with diluted sulphuric acid,
evaporate on the water-bath, and after due concentration in a
weighed dish under the receiver of an air-pump, until no further
loss of weight be observed. Weigh the salty remnant, triturate if
necessary, shake in a flask with absolute aleohol ; collect the in-
soluble portion (sulphate of ammonia) on a filter, wash with
absolute alcohol, dry by means of the air-pump, and weigh. By
subtracting the latter weight from that of the whole remnant, the
quantity of the sulphate of the alkaloid is obtained ; and by deter-

Z












329

Table of Comparison between Cubic Centimeters and
English Cubic Inches.

] Cub. Centimetre = 0.061024 cub. in.

1

LR

rr

¥

. = 0122048
= 0.183072
— 0.244096
— 0.305120

Lk

LR |

6 Cub, Centimetre — 0.366144 cub. in,

\ — (3,427168
= {).488192

= ). 549216

LR Lk
3

k]

‘ 9
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Table of Comparison between Litres and Fluid Ounces,

1 Litre
1

EL]

o e W b

¥

Table of

Alomininm
Antimony
Arsenic
Barium
EBismuth
Boron
Bromine
Cadminm
Caleinm
Carbon
Chlorine
Chrominm
{é:}balt
opper
l"ll!;frinc
Gold
Hydrogen
Iu{li.l:lﬂg
Iron
Lead
Lithinm

Magnesium = Mg.

35.2754 fluid ozs.

70.5508
105. 8262
141.1016
176.3770

¥y L) |

LB 33
e ¥

1% L} |

| 6 Litres = 211.6524 fluid ozs.
| T vy = 246.9278 1
R = 282 M52 ¥
& = 3517.4786 "

Atomic and Molecular Weights of the Principal
Elementary Bodies,

Molecular Atomic
Weights, Waeighta.

= = 27.5 13.75| Manganese= Mn.
= Bbh. = 122 122 Mercur = Hg.
— R 75 Molybde-

= Ba. = 137 68.5 | num = Mao.
= Bi. = 210 105 Nickel = Ni.
=B = 11 11 Nitrogen = N.
= Br. = 80 80 | Oxygen =20.
= 0d, = 112 ah Palladium = Pd.
= (Ja. = 40 20 Phosphorus= P.
= = 12 6 Platinum =— Pt.
= 0= b oD Pr:rtnaamm = K.
= COr. = 522 2§51 | Silicilum = Si
= Co. = &8.8 29.4 | Silver — Ag.
= Cn. = 634 31.7 | Sodium = Na.
=F. = 19 19 Strontium = Sr.,
= An. = 197 197 Sulphur = &.
= i‘[ = 1 1 Tin = Hn,
— Fe, = W.
= Pb. = - 17,
= L, = ;

Moleenlar Atomic
Welghts, Weights,

I .| 1

N

35

200

96
58.8
14
16
106
31

27.5
100

48
29.4
14

8
53
31
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