PART* I,

OF THE GENERAL PRINCIPLES OF PHARMACEUTIC

CHEMISTRY.

b
l HARMACEUTIC CHEMISTRY is that branch of chemi-
cal science which investigates the composition of bodies,
and considers their mutual chemical relations, so far as
these are connected with their medicinal properties and
applications. It conmects the doctrines of Materia Me-
dica and Pharmacy, and forms a proper introduction to
the study of each; an exposition of its principles being
necessary in delivering the history of the articles of the
Materia Medica, and being not less indispensable in ex-
plaining the operations of Pharmacy. It includes two
subjects, first, the analysis of bodies, so far as relates to
the enumeration of their constituent principles ; and, s¢-
condly, the general operations to which thev are subject-

ed m their preparation as remedies.



OF . THE CHEMICAL ANALYSIS OF THE ARNTICLES OF THE

MATERIA MEDICA.

™
l HE ultimate object of chemical investi

estigations, 15 to
discover the composition of bodies; and the resuls of

these investigations is the reducing them into two cla
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those which are Simple, and those which are Compound.
The former are such as consist of parts perfectly alike ;
the most minute particles into which a simple body can
be resolved, retaining all its essential properties, and be-
ing similar to each other. Compound substances can, on
the contrary, be resolved into parts different 1n their
qualities from each other, and from the compound which
they had formed.

It 1s from the union of simple substances that com-
pounds are produced. When two simple bodies are
placed in contact, under certain circumstances, an attrac-
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tion is often exerted by the particles of the one to t]

of the other: they unite and form a compound, Eu_;x'i::g
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other, which gives rise to a series of bodies still more ex-




OF PHARMACEUTIC CHEMISTRY. 1

tensive 3 dnd these again are capable of new combina-

-

tions, or of such intimate mixtures with each other, as
to form many peculiar substances. There are thus pro=
duced, from a few simple 'substances, all the products
of nature, and all those which are the results of the ope-
rations of art.

It is the province of Chemistry to trace these combin-
ations ; to determine whether bodies are simple or com-
pound, and, if compound, to ascertain the number of
their constituent principles, the proportions, and the
modes in which they are combined.

The general process by which these objects are attain-
ed, is termed, in the language of Chemistry, Analysis.
It is merely the separation of a compound body into its
constituent parts, and is effected either by the agency of
heat, or by the exertion of a superior attraction.
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ording to the composition of the body analysed. 1f a
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compound, consisting of two simple substances, be ex-

ed to heaty it in many cases happens that the mutual

e¢s were united ceases, and
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place. This is 2

1 example of pure analysis; no change

being produced, but merely the separation of the com-
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1S more complicated 1s that where several
inces are combined together, in such a manner that

ractions are reciprocally balanced, and one come-
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OF THE GENERAL PRINCIPLES

pound is formed. 'When a compound of this kind is ex-
posed to a high temperature, this balance is frequently
subverted, and the compound is decomposed. But its
constituent principles, instead of passing off pure, enter in-
to new combinations with each other, and form other
compounds, each of which may be collected, and in its
turn analysed. It is in this manner that vegetable and a-
nimal substances are acted on by heat : the products af-
forded by their analysis are not such as pre-existed in them,
but are compounds formed during the decomposition,
from new combinations of their ultimate constituent prin-
ciples. This is what is named False or Complicated
Analysis.

Chemical Analysis is also effected by the exertion of g
superior attraction. If a compound be placed successive-
ly with different substances in situations favourable to the
operation of chemical action, one or other of these sub-
stances may exert a superior attraction to one or other of
its component parts; a decomposition will be produced,
and from the products the constituent principles of the
compound as well as their proportions may be determined,

As compound substances can combine together so a3
to form a new compound, it is obvious, that this com-
pound may be resolved either into the immediate prin-
ciples from the union of which it has been formed, or in-
to those of which these consist. It is necessary, there-
fore, that these should be distinguished. 'The former are
accordingly named the Proximate Principles of a com-

pound ; the latter the Ultimate Principles. The proxi-

[ry




OF PHARMACEUTIC CHEMISTRY. 9

mate principles are of course compounds; the ultimate
principles are the elements of these compounds; and the
"

erent, according as

results of analysis are extremely dif
one or other of these is obtained.

When by analysis the constituent prificiples of a body
have been obtained, they may often be combined again;
g0 as to reproduce the substance analysed. This operation
is named Chemical Synthesis ; and when 1t can be effect-
ed, is the surest proof of the accuracy of the analysis.

In analysing the various products of nature, we arrive
altimately at substances which we are unable to decom-
pose,and which are therefore regarded as simple. The
absolute simplicity of these is not indeed established ; for
our inability to decompose them may not arise from this,
but from the imperfections of our modes of analysis; and
it is even probable, that all the substances which are yet
known to us may be compounds, and that 2 more refined
chemistry may discover their composition. Until this be
accomplished, however, they are regarded as simple, and
they are so with regard at least to our knowledge of them.

As the ultimate principles, therefore, of all analysis, the

L .|

are first to be considered in proceeding to the general ana-
lysis of the articles of the Materia Medica.

Of these bodies, OxyGEN is the most important. There
is no simple substance which exerts an attraction to so
many others, or which gives rise to such important com-
pounds. With a few exceptions, indeed, al} the produc-
tions of nature are either capable of combining, or are al-

ready combined with this principle, and the development
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of 1ts agencies constitutes > and impor-
tant part of chemical science.
Oxygen always exists in the tate : when it

enters indeed into combination with

subsrances, it
often becomes concrete ; but its properties are at the

same time ul*.u_tm. and its ¢
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zhcremrc_ taken irom 1t as 1t exists in the aerial form.

Like other gases it is invisible and e istic 3 its specific

gravity is rather greater than that of atm ospheric air; it

1s absorbed by water, but in a ver y small propertion.
The distinguishing properties of oxygen gas are those
of supporting respiration and combustion. An animal
lives much longer in this air than it does in any other
and combustion in it is more vivid and durable. It is the

only air indeed, which strictly speaking, can supporf
) 3 J & o

either of these processes ; other aériform fluids doi

only from the oxygen they contain.

Its capacity of supporting combustion is more particu-
larly to be assumed as its characteristic chemical proper-
ty 5 combustion being nothing but the combination of
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oxygen with combustible bodies, accom: pat
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emission of heat anc d light. It also !'1‘-;‘{;1‘.;’:1'-.':‘;, however,

entersintocombination without the phenomena of combus-
tion bei 1g apparent, more f:-¢;-.-~u5;-1fll..- when the absorption

of it takes place slowly, or when it is transferred from a

compound in which it exists to anot!
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combination of a body with

tion, or Oxidation. The
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have either certain common properties, belonging to a
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flities. It is lighter than oxygen gas, is incapable of sup-
porting combustion or respiration, is scarcely sensibly ab-
sorbed by.water, and is not combustible in the strict
sense of the term; for although it combines with oxy-
gen, the combination is not rapid ; it does not, after it
has commenced, proceed of itself, and it is not attended
with any sensible emission of heat or light.

Nitrogen gas forms three-fourths of atmospheric air,
the remaining fourth part being oxygen gas. In more
intimate combination with oxygen, and in that propor-
tion in which they are mutually saturated, it forms a
very powerful acid, the nitric acid ; and in lower degrees
of oxygenation it forms compound gases which have no
acid powers. With hydrogen, and probably a portion of
oxygen, it formsammonia; one of the alkalis; it exists
in some vegetable substances, and is a constituent princi-
ple of nearly all the varieties of animal matter., This
substance had been usually regarded as simple. The re-
cent researches which have arisen from the application
of galvanic electricity to chemistry, have established some
singular facts with regard to it; whence the conjecture
has been formed that it is a compound, and, in particu-
lar, that it 1s connected in chemical constitution with
hydrogen : but the subject is still involved in such ob-
urity as to preclude any certain conclusion.

scuri
ATmospHERIC AR, of which oxygen and mtrogen

*]

are the essential constituent parts, has merely the agpre-
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gate properties of these two gases, their combination

keing so slight that no new powers are acquired from it ;
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and, as the oxygen is the more energetic ingredient, the
chemical agencies of this air depend chiefly on the opera-
tion of this principle. It yields oxygen to a number of
substances, with more or less rapidity, and thus changes
their chemical constitution. It sometimes acts too by
communicating humidity ; and in a few cases, by afford-
ing an elastic fluid, carbonic acid gas, which is diffused
through it in small proportion. Its nitrogen exerts no
active power, but apparently serves merely to dilute, and
thus to moderate the action of the oxygen gas.
Hyprocexn is another elastic fluid, which in the system
of modern chemistry has been regarded as elementary,
and the importance of which, as a principle opposed to
oxygen in its chemical powers, recent discoveries appear
to establish. 1In its aérial form, in which form only it
can be obtained uncombined, it is the lightest of all the
elastic fluids, and the lightest substance therefore whose
gravity we can ascertain. It is distinguished farther by
its high inflammability ; it burns whenever an ignited bo-
dy is approached to it in contact with atmospheric air,
and explodes if previously mixed with the air. The
product of its combustion is water, which is therefore
considered as a compound of it with oxygen. Com-
bined with nitrogen, it forms ammonia : with the prima-
ry inflammables, sulphur carbon and phosphorus, it
forms compound gases: it dissolves even some of the
metals, and it is an abundant ingredit it in vegetable and
ammal substances.

1

WaTER, of which hydrogen is the base, is a substanc
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extremely peculiar in its chemical relations. Its power

of combination is extensive, there being few substances
shich it does not act rith which it does not cor

OIl Willc it does not (1Ll-j or with wanich 1t ages Nnot com-

bine ; yet in these combinations no energetic acti

displayed ; it in general'scarcely produces any alteration

of properties 5 and hence its most important operation is
the communicating that state of fluidity to bodies whicl

1§

heir mutual chemical actions.

18 in general necessary to t
Ir is more peculiarly the solvent of all saline substances,
and of the greater number of the earths; and it dissolves
A1 OF 1€ ::‘1&‘1 er numoper o c caltils 5 Ana 1t dissolves
many of the vegetable and animal products. When it

communicates oxygen, it iﬂ'l_]i!Ll{fl."H more important
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changes. Deveral of the metals are slowly oxidated b

1t 3 and when they are dissolved by acids, it often acts
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by affording to them that oxvyveen wh
p o r

18 necessary to
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suffer chemical chances fr T S ST
suffer chemical changes from the oxygen which warer

it communicates

imparts, as well as from the fluidity
favouring the re-action of their constituent parts ; and in
their decomposition at elevated temperatures, the ele-

ments of the water t]u‘}r contain enter into the composi-

tion of the products which these decompositions afford.

Lhere ‘are three substances formerly supposed to be
simple, distinguished by the property of inflammability,
and hence named Simple Inflammables, which exist as
constituent principles of a number of natural products.
These are carbon, sulphur, and phosphorus. Recent dis-
coveries appear to faveur the conclusion, that the inflam-

mable matter of gach of them has not vet been obtained
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perfectly pure ; but that in the state in which they are
presented to us, it is combined with a small portion of
oxygen, and perhaps of hydrogen; and some analogies
even lead to the conjecture, that the ultimate bases are
metallic. In this compound state, however, they are des-
titute of the metallic splendour, opacity, and specific gra-
vity, and are connected chiefly by the common property
of inflammability.  'When united with oxygen, they form
acids.

Carson. The ultimate base to which the name of
carbon ought to be appropriated is probably still unknown
to us ; but there are several substances of which it con-
stitutes the greater part, and of course in which it exists
1n a state more or less pure. Wood charcoal in burning
is almost entirely consumed, forming with the oxygen
with which it combines a peculiar elastic fluid, carbonic
acid, and leaving only a small residuum of earthy, saline,
and metallic substances. As a discriminating appellation
of the pure inflammable matter which thus combines
with oxygen, the term Carbon was introduced, and it de-
noted therefore simply this matter free from the other
substances mixed with it in charcoal, and apparently not
essential to its constitution. It was afterwards discover-
ed, that the Diamond, which was known to be a com-
bustible body, affords in burning precisely the same pro-

1

- . 1
duct as charcoal, and hence therefore consists of the same

inflammable matter. Different opinions were advanced

with regard to the difference between -charcoal and

diamond 3 but from galvanic experiments it appears; that
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in charcoal the inflammable base is combined with a little
hydrogen, in diamond with a very minute proportion of
oxygen. ' In the substance named Plumbago, it is united
with a small quantity of iron ; it has not therefore been
obtained entirely msulated ; but it is to this inflammable
base common to all these substances, and compesing
nearly the whole of their weight, that the term carbon is
understood to be appropriated.

Carbon, besides existing as an element in the compe-
sition of many mineral substances, is an abundant Ingre=
dient in the products of the vegetable and animal systems.
Not being volatile, it forms the principal part of the re-
sidual mass when these are decomposed by heat ; and it
is by this decomposition of vegetable matter, especially of

the wood of plants, that it is obtained in the form of
]

charcoal. With oxygen, combined in different proportions,
it forms two elastic fluids, carbonic oxide, and carbonic
acid. With hydrogen and oxygen, in different propor-
tions, it forms various inflammable gases. -Alkohol, or
pure ardent spirit, which is the product from saccharine
matter by fermentation, is a similar compound 3 and
ether, which is formed from alkohol by the action of
acids upon it, is of the same composition with 2 larger
proportion of hydrogen. = Lastlyy this ternary combination
of carbon, hydrogen, and oxygen, in various proportions
and modes of combination, appears to constitute the
principal varieties of vegetable matter.

SULPHUR 1s found in nature principally as a constitu-

ent part of mineral bodies. It exists combined with
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many of the metals 3 and combined with oxygen, forming
sulphuric acid, it enters into the composition of 4 number
of saline and earthy compounds. It is highly inflammable ;
in burning it combines with oxygen, principally in that
proportion which forms an elastic fluid, highly pungent
and ‘suffocating, sulphurous acid. With a larger propor-
tion of oxygen, it forms a dense inodorous liquid acid,
sulphuric acid. "With hydrogen, it forms an inflammable
gas, sulphuretted hydrogen, which exists in nature ime
pregnating water in the sulphurous mineral waters; and
this compound, either alone, or with an additional pro-
portion of hydrogen, forming what is named super-sul=
phuretted hydrogen, enters into combination with al-
kalis, earths and metallic oxides, forming several impor-
tant pharm:iccutic preparations. Lastly, sulphur exists
as a constituent part of animal substances : hence sul-
{111111‘{.'“:2;". i]ydrr_agu‘:si 15 g-::l:f;:%'.j,' evolved in the decompo-
sition of these by heat or putrefaction : it has also been
detected in the composition of a few vegetables. This
inflammable substance appears, from galvanic experis
ments, to consist of a peculiar base, not yet obtained in-
sulated, combined with small proportions of hydrogen
and oxygen; and it is probably this base which enters
into the preceding combinations.

ProsproRUs, like sulphur, is found chiefly as an in=
gredient of animal matter, Combined with oxygen, in
the state of an acid, it also exists in several of the natural
compounds of the mineral kingdom. It is of a soft con~
sistence like wax, semi-transparent, and of a white or
Vor. I, B
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if the temperature bevery 'L';";:E‘I-'\-' elevated, as in that pro-

duced in the galvanic circuit; they display durng this

oxidation the phenomena ol combustion ; eveu i tne
4

temperature is less elevated, several of them burn more

or less rapidly ; but the greater number are oXidated

slowly, and without any sensible extrication oi

" hv the
Several metals are slowly oxidated by water, or Dy Lhe
joint action of air and water at natural temperatures.

And all of them can be oxidated by acids, the acid either

x'iil-.:(.ri}' imparting oxygen to the metal, or enal
attract this principle from the water which is present.

The compounds of metals with oxygen belong m ge-
neral to the order of oxides. They are destitute of the
physical properties of the metals, and have an earthy like
appearance. Two or three metals acquire, 1n their highest
state of oxygenation, acid powers.

In combin with oxygen, different metals unite with
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too with different prnp:\.rt'm:]r: of oXygen,

the production, from the same metal of oxides having vt ry

different properties. These proportions have been sup-
posed to be determinate, but there is every reason to be-
lieve that r.lu-)r are not 5o, except from the {\pt-‘a‘JliU“ of
external circumstances connected with the oxidation ;
that the natural tendency of the law regulating these
combinations, is to unite the metal with the oxygen, 1
quantities indefinite, from the sinimum to the maximuni,
and that uniform and determinate j",['opnl'tiin‘m are esta-
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reciprocal combination results, -
a circumstance of much importance, as is to be afterwards
pointed out, with regard to the pharmaceutical processes
on the metals.

‘When the metals are combi with oxygen, they be-
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it would be foreign to the object of this sketch to give
the description of the individual metals : it is sufhcient to
have stated with regard to them these general facts. Few
of them exist as common ingredients in the composition

1roifl.

of natural substances, with the 1:‘.\:4.‘.{>pt'10:: of

A class of substances, possessing certain common pro-
perties, the ultimate prn;mples of the various compounds,
not metallic or inflammable, which occur in the mineral
kingdom, had been distinguished by the appellation of
EarTHs. An analogy had often been observed to exist
between these substances and metallic oxides ; and the
conjecture had even been advanced, that they are of §i-

milar constitution, or consist of metallic bases combined
with oxygen. By a train of investigation, originating in

erent analogies, the composition of the earths has

been established, and their bases discov
stances previously unknown, and p yg3essing ceneral pro-
PE erties, so u..nh- allied to those of metals, as to be sulh-

=N 1 . T
cient perl 1aps to justiry
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so far different as to afford some reason for re-
garding them at least as a peculiar order.

The Primary or Simple Earths, as they are named, to
distinguish ‘them . from the various earthy aggregates
which exist in nature, have been described as substances
insipid, insoluble in water, fixed, and nearly infusible by

—— O | . < Caiy
heat, uninflammable, and capable of combining with

acids, so as to neutralize the acid proj erties. All these

characters are not equally appropriate ; for there are se-

veral of the earths which have a pungent taste, and are
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the heat requires to be raised to a much higher point. It
is more soluble in water than any of the earths, cold wa-

ter dissolving a twenty-fifth of its weight, and boiling
water even more than half its weight ; this latter solu-

tion depositing, as it cools, transparent prismatic crystals.

Its solution changes the vegetable colours to a green,

0
[

This earth combines with the acids, and appears to exert

to them very powerful attractions, as it decomposes their
compounds with the other earths and the alkalis,—a; cir=
Cumstance probably owing, however, rather to the ingos
lubility of the compounds it forms, than to any superior
force of attraction. It exerts aflinities to the other earths,
and combines also with sulphur and phosphorus, Of all
the earths, it is the one which acts most powerfully on

the living system. Even in small quantities, it

occasions
unpleasant symptoms, and its preparations prove poison=

ous to amimals. From this quality, and from another,

the great specific gravity of several of its saline combin.

ations, particularly the native sulphate and carbonate,

barytes was often more peculiarly supposed to be of

metallic nature. Its decomposition has been effected by

the application of galvanism, and a base obtained from it,

of a metallic appearance, having the colour of silver, con-

siderably heavier than water, fusible at a heat below red-

1ess, not volatile, inflammable, and reproducing barytes

when combined with oxygei.

STRONTITES, the last of thesc earths, bears a close re-
L1 - o ' .
semblance to barytes in many of its properties. Like it,
‘ J -
it has

tt 135 a pungent acrid taste, is soluble in water, crystal-

€O

b=
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liza

ble from its saturated solution by cooling, changes

tll\': \"L‘g{,‘hﬁ'}l-f {:i.](:Ll'l'h o a ?T(“.H, l;"'-:‘.'l.‘i'|:;1|_-“', -'I'_f

L | '] 1 ™ .1 1 ML |
acids, and decomposes a number of the compounds which

1

they form with the other

compounds too have a considerable specific gravity., It

13, 11&}‘.ﬁ't'-x-ur, much less soluble in water than barytes; u

Trequires nearly 200 parts ot cold water to dissolve 1ty

though boiling water dissolves it in much larger quanti-
ty. Barytes decomposes its salts. It is not poisonous,
nor does it appear to exert any marked action on the
living system. A charactenistic property of it is that of

1 11 :

its salts causing 11 immable bodies to burn with a blood

%
red flame.

Following the series from the metallic oxides through
the earths, we arrive at the ALkarLis, These possess the

chemical property common to the whole, and maost cha-

, neutralizing the

racteristic, that of combining with aci

acid properties, and formmng compounds, analogous

1o
o
general properties to those formed by the earths and me-

tallic oxides with the acids. But they display still more
energv.in their chemical actions than the earths. and are
SHergy.n their chiemical actions than the earths, ang an

more remote in their qualities, from the oxides of the

common metals., ‘Their taste is extremely harsh and
acrid 5 they are highly caustic; abundantly solubl

water ; exerting indeed such an attraction to it as to im-
bibe it from the atm

S
i

yhere, or attract it from other

bodies : t{_::',-} are ‘Ll.":'i,h:'._' iu,r a ]'|_;[‘|;|_1'_":'.'.[-_'- E]l';::, Al DY rl

s 4 = j 1 i H 1
stronger heat are volatilized ; they change the vegetable

biue and pur

I}

ple colours to a green, the yellow to a
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iffue- temperature; they are also highly inflammable; com=
s bined with oxygen, they form these alkalis; and, if these

bases are to be admitted as metallic, the analogy in che-

o wivm | . * & ; i T MO ™ ‘,. LS [
ned mical constitution 1s established between the alkalis,

s, and metallic oxides.

1 e

o . 1
COTASH, O y a3 1t i]l};lh'l fo be namea, (10

0 the rule of giving a similar termination to
= e S e
of substances belonging to the same order),

15l e

ained from the incine

ation of vegetables, especially

i

- 1 1 . . - r ! 4
m- ITOM the wood ; the saline matter remaming atrer the

1as been burnt,co

combination with carbo

acid 1s abstracted by the ac-

n, and, by

It is of a

(i<

k ¥ |.1;l=' at 1
1

1 n r heat; dantiy i °r, soluble aiso1n

he i'.::-él']'ﬂ.'-ig poweriu sessed of all the alka-
12 13

V. iine proper ['here is some uncer-
] tainty, whether e in the wvegetable matter Irom
i whirh r 1¢ Learn

e Wilcil 1t 15 OLIAlLL

€ " 1 .
iple of that mat-
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polished silver ; a

E GENERAL PRINCIP L

t 50° it becomes soft and m lleable :

'.
60° it is in the form of small globules, somewhat con
tent 3 at 709 it becomes more mobile and liquid ; and at ;
100, it is completely so. It requires a temperature neay
to a red heat to volatilize it. Tt is hghter than water, or
even-than alkohol or ether, It is ks inflammable,
when heated to ifs vaporific point, burning with intense ;
heat and vivid it 5 at lower temperatures it com-
bines more lowly with oxygen; it passes through various
stages of oxidation to the maximu; Iy when it forms the _

s being then combined In the propor-
tion of 85 to 15. Such is the strength of its affinity to ‘
this principle, that it takes it rapidly from water, a
from all the acids. It combines with th primary .
flammables, and with the metals

Sop4, or Mineral Alkali as it has lenominated, i

contradistinction to the other alk i, which has been djs.

tin;.;l:i.ahr_'d hf" the e
tuent principle of g

15 usually extracted

o s -1 +h i
I! 15 altorded Dv the

acid, and

ed

and 15 obtained pur

applied to potash,

whether these, in common with

potash in burning, which decompos

pithet of vegetable,

everal

saline minera]

trom the combustion of marine plants

- - 1 o -\_.." F. X1 | Y -~
with various other saline substances,
P n oy — " ] i
e !]} the same general Process as that

Whether it pre-exist in sea plants

+1 | s i —— £ 1y P g
wiin W’Iﬂi._'h {J]Il'_’}' a1e iJ':'IP! L__'hllflc-_"ri ITOM their situat on, so

as to afford soda, h

as not been well determined. In

physical properties this alkali bears a considerable resem-
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1 s 2 | 1 1 * - 1.1
ilance to the other. It is solid and white; eryStallizabl®,

i .. though with difficulty, from its watery solution 3 extreme-
I: ly acrid and caustic, fusible and volatile from heat, ha-
Ak
B ving a strong attraction to water, changing the vegetable
ai
- colours to a green, and possessing all the alkaline proper-
e ties. From potash it is principally distinguished by the
: very different compounds it forms.
1aic
e SoDIUM, the base of soda, is white and opaque, and has
> the lustre and appearance of silver; is soft and malleable;
I" is somewhat lighter than water; it is less fusible than
he -
" potassium, not losing its cohesion at a lower temperature
i than 120°, and requiring for its perfect fusion a heat of
(L8
_ 1805 1t i s volatile.  'When heated to ignition,it
il =
' burns vividly ; at lower temperatures it absorbs oxygen
without undergoing combustion j it abstracts oxygen from
. water, and from theacids, frequently with inflammation. It
appears to be 51::;1‘.-_-1:@'_3'1-;- of various de:gn:r:-s of oxidation;
5=
. at the maximum when the proportion of oxygen is about
’ 21 to 79, it forms soda. It acts on the inflammables and
& the metals nearly as potassium does.
3 Amwnmonia.  Thisalkali has usually been denominated
i volatile, from 1its 'f[';l:.tlj]i'[}' n;_‘{'.-n"_p'_".l‘[-'(i with the others,
-
A even when it is combined with water, being considerable.
- In its insulated state it exists as a permanently elastic fluid;
L' odour 'r'_i '.".\;['I'Cl!]l,_"lf.? 1\1:_1]gu_-!;t', water absm'hs it it‘l \'i‘!'y
{ large quantity, and this solution forms what is named Li-
quid Ammonia. Its volatility, or tendency to assume the

elastic form, and its comparative dilution, lessen the ener-

gy of its action ; and hence, though passessed of the ge-




were proved

the conjecture,

lso exist In ammonia :

# . { 1
nts, concluded,

gailvanic circui

I INCreases

4arise irom any other cause.

A o -
CTS In the experim
i 2 u 1 PR
accomposition of tne ami

Pt
1ounc,

OXVy

from the air o
I

Either hydrogen or nitrogen must therefore be

water; ammonia 1s reproduced.
e

of 2 me

obably with a portion of oxy-
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- - : . ! ; o
. itution has thus been rendered compiete, with l'eg{l*.'il to
e
_— the three alkalis, and they, as well as the earths, are con-

15E0

nected by a series with the o s of what are more strigt=

Iy denominated metals,—one ol the most perfect exames-

Lhe Jast important class of chemical agents 1s that ol

racteristic '-LLH:. }.‘]'ﬂ\lf!i_'fl'u"' are a sour taste,

M Acips. The ch:

) YT, T I SO W TR ©
v cne POWET OI changing l.h!_' plue, l‘le‘.]‘.[u, and green colours
¥ - =] I L

g 0Ol '\"_':;Ii,'T,;]l}]:l:-s to a ‘.‘L‘J}, and that ot combpinng with the al-

kalis, earths, and metallic exides, ,r'_:H.I'_n;_‘: COmMpounas, 111

i‘.\-__’.,
lis which, when the combination is established in the due
ilay

proportion, the properties of the acid, and of the base
with which it is united, are equally neutralized. The
more powerful acids have a considerable degree of caus-

'_']-,,E‘.‘.'-, they have a strong attraction to water, and they
M= el J [ s P

act with enercy on inflammable and metallic substances.
[ i

11 1 . 1 * ] .10 - .' i
All the acids are compounds o1 oxXyeen, and this element
ot i Jt
c
t-

of is therefore regarded as the principle of acidity. 'L'his
1 1 1 L P |

truth was established by Lavoisier, with regard toa num-

ber of the acids, and extended by analogy to a few which

1
i

had not been decomposed. It has been confirmed, with

regard to these, by more recent investigations. The bases

o of the acids are either inflammable or metallic. . The pro-
A

' luction of acidity is usually the result. of their full oxy-

. a ’ . 1
: genaticn, and in sSOme cases the base r_*om‘mni_-*; with two
kb proporiions of oxygen, i.-ZJl'liEi'.t;_'; two uLli{I]‘::: ditrﬂ.’t'!!t in
= 5 ) i

their properties from each other.

- On these I-\,-_:.';, with ]';'ffl,.}';‘, to the constitu-
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tion of the acids, their nomenclature is founded. The

base bei

ng specific with regard to each acid, while the

oxygen is common to them, it is from the name of the
P e

formier that the mame of the acid is derived ; and, by a
variation in the termination of this name, the different

aCI:

cids which may be formed from the base, by a difference

in the degree of oxygenation, are dist ipuished 3 the name

le 7c, when the acid is that which

N . i s 8 1 o 4|
terminarng in e sylia

contains the larger proportion of oxygen, and in the syl-

lable sus when it contains the smaller proportion. Thus

sulphur forms two acids, by combining with two propor-

tions of oxygen ; the term sulphur is the radical whence

the names of these are derived, and according to the above

]"1'::""."'1:"1 the one 15 denominated the r-dl.}:lhhll.., the other

the sulshurous acid. Where a large quantity of oxygen
can be her combined with an acid without increasing,

r=

but rather diminishing its acid powers, the name is ex-
by -sfiving the epithet oxy. as oxv WL ST
}TI'L’.J."C[{ J}. P“‘"}‘L“;"{ the (_PLL 1et axify a5 1.-1\}-1'11{].1_'.-.[1. aClds
Acide have an extensive power of combination. ¥rom
the numerous affinities they exert, and from the facility

with which they afford oxygen, they are the most active

W

of any of the compound chemical agents, and are hence
employed in  many pharmaceutic operations. Lhose
of most importance under this view are the sulphuric,
nitric, and muriatic.

The Suvrpuauric Acip, formed from the full oxygena-
tion of sulphur, exists combined with a small quantity of
water in the form of a liquid of great density, and from

this state of concentration acts prm*erfuily-, exerting
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OF PHARMACEUTIC CHEMISTRY.

strong attractions to other bodies, and though, from
the strength of affinity between its principles, it does not
directly afford oxygen with f.lg‘l'..ity to many substances,
it enables them to attract oxygen from water, and thus

subjects them to chemical change. The SULPHWROUS

<

Acip, which is formed from the same base in a lower
degree of oxygenation, existing naturally in the elastic
r e I 1 . .
form, which is an obstacle to its enterin

o into combina-

tion, and not being very largely absorbed by water, so

as to form a concentrated solution, is much weaker.
Nrrric Acip is the result of the full oxygenation ot
nitrogen ; and the oxygen, not being retainéd in the com-
1 .
Bigation ko strone attbace he seid vidlds it feadil
bination by a strong attraction, the acid yields 1t readily,
and hence acts with more facility and energy on inflam-
mable and metallic substance than any other acid,—oxi-
dating the former, and first oxidating, then combining
with the latter 3 hence in pharmacy it is used as the
Z r i T hat 10 iayAp \:
most general solvent of the metals. What 15 named N1-
TROU -’J\"‘ I is the trie " 1 “ T To e [: 1_ I‘i..
ROUS LACID, 18 LilE 11][11,_,’ withh an i Iaalx.t‘l.-l 10n o i
tric oxide gas ; it is of a yellow colour, and emits similar
e . 1 1
coloured dense fumes, while the other 1s colourless : the
chemical agencies of both are nearly the same,
T | - 'S .,--.
Muriatic Acip exists when uncombined in the aerial
Loawna -} o . = pabapE. A
iorm, but 1t 1s absorbed in large quantity by water, and
r . - - - 1
forms a liquid acid of considerable strength. lts analy-
sis had not been effected, and even yet, by the action of
potassium on it, there have been established only some
singular facts, with regard to water combined with it,
and the effect of this water on its acidity ; the quantity of

<7 I C

VoL,

e ————— T ————
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water 1in combination with the acid even in its elastic

state, is supposed to amount to at least one-third of

weight ; and though the acid itself cannot be obtained free
from this water, yet when combinations of it with other
acids are procured in this state, the acid powers are com-
lilk'tL?il-" SLlip\:ﬂdCd, and are restered on the addition of a
little water. This acid, not directly affording oxygen to
bodies, oxidates them only by enabling them to attract
oxygen from the water it contains ; it thus dissolves me-
tals ; and it farther combines with other substances, as the

alkalis or earths. It is capable of uniting with an addi-

{io:‘. ;"1

i Y pp = - 1. o . -
proportion of oxygen, forming what is named “"‘l‘f"

muriatic Acid, which, although its acid powers are weak-

: i e :
er, imparts oxygen more readily to bodies. And, witha

ion ot oxygen, 1t forms a third acid,

T : T Ll S . e 0 P 1
Hyper-oxymuriatic Acid, which gives to the saline com-

in which it exists, the power of acting with much

. 0 i
ATOT ) 1 ahla
CLIErFy OoN INiammadic

yodlies, 1n consgquence of

' 1n the combination,
and not retained by any great force.

(Yrher aride. lezs Imnartant as nharmaceiit e Toan i
Uther acids, less important as pharmaceutic agents, are

1 1 : - 1 Tl T
O5pNoTIC, DLOoracic, anda Iiueric,
§ 1 ] 'n ..‘_ -
CARBONIC Acin, the product of the complete oxXvee-
L I -]

nation of carbon, existing in the elastic form, and being

absorbed by water only in sparing quantity, has no very
- L 18 i - 2 A
active chemical power, but is of importance from existing

itions, particularly of saline and

in many natural combi
earthy substancesbelonging to the Materia Medica. The

characters eminently distinguishing it are its only w

vie)
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ing, not entirely neutralizing the prop
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. 1
of the alka-

3 } 3 Ay P L 5 v 1 11 & AT
lis, when in combination with them, and its being disen-

gq;p;-d rapidly with effervescence by ot her acids from these

|

Is, and from those it forms with the earths.

-;'('.'}7.1;1nu|_

Prosrroric Acrp has phospherus for its base ; and the
affinity between this base and the oxygen, with which it

combined, being strong, it scarcely acts on bodies by
oxygenating them, but 5:.1‘:'.':'1'.\‘; 'L':\_\' entering 1nto combin-
ation with them ; nor are these combinations compara-
tively of much importance. ProsPHOROUS Acip; in
which the proportion ofioxygen is smaller, 1s still less im-
portant.

Boracrc Acip exists in the concrete form, and its che-
mical action is comparatively weak. So powerful is the

. - - 1 o/ . 1 1
aflinity between its base and oxygen, that it has only been

decomposed by galvanism, or by potassi d its de-

is even not

complete: a dark olive coloure is obtained,
o fl- T Ty gy S S S S Y S e
inflammable, and which, by combining with oxygen, re-
e R R P ST il AU LR T KR 2R
proguces boracic T'.LH].‘, this substance peing prooably the

- - c -l
rezl base in a lower degree of oxygenation.
§ )

Fruoric Acip is elastic, and is not very largely ab-
orbed by water; its chemical action is from these cir-
cumstances, therefore, not ]:w-.'n.:.'m":_ul. It unites, however,
--m:%lg‘ with the alkalis and earths, and, what pf:uu‘.i.n'l}' dis=-

tinguishes it, is capable of dissolving siliceous earth. It

rs partial decomposition from the action of potassium,

oxygen being abstracted from it, and a chocolate colour-




36 OF THE GENERAL PRINCIPLES

5 ST, o =y o, SN Rh wa [—

ed substance deposited which burns in oxygen, and re-
et PRSI el

plLJx'_'La’._L.'f, the acid.

ere 1s a series of

acids with compound bases, . de

ved from the vegetable and animal system; but those of

1 Y d I R =i
be Dest consiaered with

are more strictly

3

. i : ‘ : 3
blished in the due proportion, the chemical prope

" the base with which it 15 united, are mu-

SOLSTE TR, | TR, prn e |
ﬁr""l"ll""' vy LOOU

ch are soluble, are ¢

O walér greater or
o

-rystal, and therefore named

of [l'l"_l‘.;‘.i_'lﬁ-'il‘r‘u 1S olten

dis: 1s named the watery

fusion of salts; as it § COm=-

£

of heat, 15 either fused

crete, and, by a farther increase

L M R TP : =
or decomposed. The termm Neutral Salt 15 sometimes re-
[
- 1 - - 1 1 . o 1 i
stricted to those of which the alkalis are the bases:

formed from the earths are named Karthy

(.

-
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. o

Salts H and those from the metallic L‘i?x'id{_f\., -'.\1-:“1':1.5.1: oalts.
lhe nomenclature of the whole series 1s in the modern
e PR ey O (s W .

ciicimical an uage ']|.I|..' Cy dillly di LILC sdmne 1:]‘.‘“_‘, ‘\}‘-,1_-, -

and precise. | hey are formed into genera and

iame of the genus is derived

ic1es trom that

ne acid 15 united. Thus all the

= q

uric acid are considered as con-

one g
name of each es i1s expressed, by adding the name of
he base, Sulphate of Soda, wate of Lime, Sul-
phate of Iron, &c. The acid which sulphur forms in a

different degree of oxygenation, the Sulphurous, forms a

different ordér of salts; these are named Sulphites; and

in like manner we have Nitrates and I\.nh[u.‘.—-, I ospil tes
and Phosphit &c.  The ymiu-
riatic acid are named Oxy-muna 0IMe-

times formed with an excess of acid, or with an excess

4 » o tha ansd hattiar oanadarer
JASE ¢ e acid ]n'l.‘.'_"_ considered as
L=
11 e . ’ 1 &3y
mg the genus, these are distu

the usual name the epithet super, when the
dominant, and the epithet sub when it is deficient, or
when the base is in excess, as Super-sulphate of Potash,
Sub-carbonate of Soda, &c. When an acid 18 combined
in one compound with two bases, as sometimes 11;1}31‘-011;&,
the names of both bases enter into the name of the Salt,

3

as Tartrate of Potash and Soda. Thus, by this simple

- g - - . 1 1 1
system, a facility of nomenclature 1s afforded ; the whole
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4

15 uniform and systematic, and the memory is ai

the nmame pointing out the nature of the salt; and the

- - & Y P e r T . e
:ztfuj:‘-tmn of this nomenclature in Pharmacy is

alll xlp?nl ovement

So far the chemical ana lysis of uno reanized substance

connected with the Materia Medica has been the .-;uiui-::r."_

of consideration. It remains to take notice of the analy-

3 Sty Aoene " - - o o a1 ] e
s1s of those belonging to the vegetable and animal king
Sy

doms,—a subject of much importance, particularly as it

relates to the vegetable part of the Materia Medica, and

which, from this importance, as well as from the nature

of the substances themselyes Sy requires to be consi

with more minute details.
These two classes of bodies are distinguished by ‘very
obvious chemical characters. In unorga l

ces, the principles are few, and are combined generally

.

in very simple states of union ; their analysis

i ol Call DC 2Xe=

cuted with accuracy ; even the proportio

?

s of their princi-

ples can be determined with precision, and LE:v'x,' can be

again combined so as to form the decomposed substance,

thus confirming the analysis by synthesis. [':u‘, with re-

gard to the products of or; ganization, while the comt posi-

tion, so far as it relates to the ultimate i'iL:IT}("”i":‘J 1S more

uniform, it is with regard to the modes in which ‘.5':1'}"

are united much more complicated. Th 'y consist

L LICY

a few common principles ; but these, presented

an Impor-




PHARD

sther in the vessels of the organic being, have beCl

- . > - 1 - | R 1
placed under circumstances indelinitely varied, and which
art can verv imperfectly imitate. Combinations of the
y I )

ato alas N - 1 ' s bl divarciGad
ame elements are form i, therciore, greatly diy ersined,

and I”""i*‘-"‘-‘lll'-":i are derived from differences of propor-
Ao S R ; 3 - . : 1 &
tions, or modes of union extremely minute. £lence

a ] Y a
':}:‘-_‘l'i' accurate analysis 1§ executed with

ficulty increased by the circumstance,

fio g Bt = h T, P R et S T o S W
having strong mutual affinities, cannot in general be ob-
1 1 1 . - |
tained ated, but when the compound has been de-
= - . . Vg [Py 4 | e
composed enter nto new comoimations liable to be mo-

1:Ead ho eliabt variatinte Aaf firom = ey S B T
dined by siight variations ol circumstances sy té t‘l-\r'"'-.?":"'

tions therefore can seldom be determined with accuracy,

e s ; )
nodes of union in general remain unknown, and the

=
i

confirmation by synthesis is entirely precluded.

oy character distinguishes these two classes.

The composition of unorg ized bodies being more sim-

ple, is not so liable to be subverted; their constituent

principles being few, their affinities operate with more
rce, and the combination is more permanent. That of
1

organized bodies being more complicated, has charac-
ters precisely the reverse, Composed always of several

elements, the affinities are more nicely adjusted, and are

y R L et ' 1 . ettty ey A
therefore more easily modified ; and their principles ha-

‘ r . = i
“I-H]i:- 'Lt‘l'u].rll{‘_u“-; to enter nto numerous f-'.]'.'"_“z:'. ot combin-

t

ation, slight variations of circumstances subvert the equui-

librium. Hence the susceptibility of decomp: ition by

which they are distinguished : th

T I 1 .
ey are hable even to

: ;
spontanecus changes from the re
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and when this is favoured by humidity, elevation of tem-

perature, or the action of the air, new combinations are

established, whence the original compounds are decom-

posed.

From the peculiar constitution of the products of or-

gamzation, there are two kinds of analysis to which they

are subject. The object of the one is to discover their
ultimate composition ; that of the other is less refined,

being confined to the nvestigation of the proximate
T [ F wl E |£ ey 4re co noced

principles of which they are composed.

It is seldom that a vegetable substance is homogene-

ous. The seed, for example, the bark, or the leaves of a

plant, is not of one uniform composition, but consists of

various proximate princ':p[r;; in a state of mixture, or of

slight combination, and capable of being easily separ
L= i [ 4

from each other. Now, these are often connected wwit]

their medicinal virtues; the virtue residing perhaps not in

the entire substance of the leaf, bark, or seed

Y, i s o
principle capable of i.n-:,ug separated

» but in a
. " Sty s £

s and which may fre-

quently be employed in its insulated state. Hence the

importance of the analysis of the vegetable substances

belonging to the Materia Medica, so far as re

their proximate principles; the knowledge it

enabling us to employ them with more discrir

ition,

and to submit them to the proper pharmaceutic treat-

- - N A = SR Al
ment. An enumeration of theiy proximate principles,
and more particularly of those on which their medicinal
nowers depend. aceord; 1rly alwave entere jad their da
i OWErs e pena, c.'..L.LJJE.”..‘ y always enters 1INl CAeIT de

- . . .y - . -
scription as articles of the Matori

q
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This analysis is executed in various modes, adapted to
particular cases, according to the principles which form
the vegetable substance.

An important principle is sometimes separated merely
by heat. The temperature cannot indeed be elevated
very high, as then the proximate principles of the vege-
table would be themselves decomposed, and their ele-
ments brought into new combinations. But at a heat
Comparatively moderate, as that of boiling water, this
does not happen ; and at this temperature several of the
principles of plants, such as their essential oil, cam-
phors, and some others not very well defined, are volati-
ized without decomposition, and of course can be oh-
tained pure.

The action of different solvents is of more extensive
use in conducting the vegetable analysis, Water dis-
solves several of their component principles, such as gum
and extractive matter, tannin, saline substances, and
some others. These are dissolved in greater or less
quantity, and in more or less purity, according to the
temperature of the water employed. In general, by
raising the water to its boiling point, it is able to dissolve
them more completely ; but some of them are apt to be
volatilized, and others altered in their composition, espe-
cially if the atmospheric air is not excluded. Of the
substances which the water holds dissolved, part are se-
parated as it cools; the gum can be precipitated by alko-
hol 5 the saline substances may be crystallized, or can be

discovered by evaporating the solution to dryness, and
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to sucir a neat as will destrov the

1. .1 1 . =
alK0Nol and ‘.‘\'.‘.'.':_"'{J Or pProoi

1 employed as a sol
L

~
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11550LVES Neariy e same principles
J I

- el all==13a gt s i : L L2
the acids, alkalis, and soluble earths, are

utility as re-agents, in pointi

Lastly, in the analysis of vegetables, we are often

to procure several of their proximate principles, by me-

chanical means, particularly by expression. Sometimes

y
too, they exude spontanecously from the growing ve
table, or are obtained by it f ncisions made
ADIE, dre ootamnca by 10 Irom mmcisions made in
branches or trunk.

Adter we have discovered the proximate principles of

vegetables, the next step 1s to ascertain their composition,

This 15 an investi on .1'_‘;“'-.‘.-1[.,‘[1, hr_!\ifO'u:_‘l_', with much

difficulty, as being liable to all the deceptions arising from
a complicated analysis, and incapable of being confirmed

which synthesis affords.

by the surer
1 . s o ajie Tt o |
I'he composition of these substances with respect to

principles 1s nearly uniform. All of them
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united with oxygen: some farther contain nire

gen and
L=

phosphorus; and in others several of the metals,

particu-

larly ron and manganese, exist. Lime, too, and the two

fixed alkalis, either pure or more commonly in combina-
ticn with some of the ac¢ids, are not unfrequently consti-

tuents of vegetable matter. These

latter substances,
however, are seldom in any considerable proportion ;
nor in general do they appear to modify much the pro-
perties of the substances in which they exist. Nitrogen,
and ]H‘Tll.t‘tm lime when present, appear to have the most
importantinfluence, and with the exception of the few com-
pounds of which they form a principal part, it may be
said, that the vegetable proximate principles consist of
carbon, hydrogen and oxygen; the differences in their
properties being produced by differences in the propor-
tions of these principles, and of the modes in which they
are combined.

That a difference in the proportions of these elements
may give rise to the differences in the properties of the
compounds which they form, cannot be doubted ; since
In many other cases of chemical combinations, where
there is no difficulty in the analysis, differences equally im-
portant and well marked are produced by this cause.
In vegetable substances we accordingly can often trace
this as the cause without being able to point out any

other. Thus, fixed and volatile oils have properties in

many respects dissimilar : by analysis both are found to

consist of carbon and hydrogen, united only in different

Proportions, the volatile oils having more hydrogen in
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pr{'-p-:‘ﬂ.'lel to the carbon than the fixed have: this is

cause sufficient to account for the difference in their

perties ; and it accords sufficiently with that diffe for
]1}-‘L|1‘<);;‘t?11 being a substance extremely rare and volatile,

those compounds in which it predominates, as ether, al-

kohol and others, are in general hig

1 = . 1
h pocoort . compared

greater volatility, therefore, of the

with the fixed oils, may be ascribed to its pre
.
I shatk +
¢ , it 15 probable that the mode in whicl
Asmi sk s nnitnvssisisn 5 ithe
the constituent priicij ies 01 il

is the cause of the difference in t!

indeed a cause

c1g » |

either by analysis or synthesis; |

priori, and sufficiently confirmed

ifference in the mode
important diversities of compound, fo
rtant diversities ol mp y for

example, consist of three elements, these may be united

- m s iy g . - . 1
in two modes. Their attractions may be 1‘-\'-1';1'*.:-_;;_-;.__.|'; ba-

15 named, 1n strict preprie-

1 1 ;
lanced, and they may form what

ty, 2 ternary L'[.‘]".‘L-E.l-il"-!l; 15 Oryirom a variation in the cir-
- - 1 1 I PR | A
cumstances under which the union has been effected, twi

of them may be combined, and the compound thus formed

may exert an attraction to the third principle
it, and form a new substance. The compounds r-."r‘u]:m;-_;
from these different modes of combination, though com-

-1 o SYAT 11 .
periaps €ven 1 tiae

. ) ;
posed of the same principles, united

same proportions, would still have properties differe
o el +hh A Q‘ 1 g . RPN O W = A1y
from each other. 5till greater diversities will De produ

ced where the elements are more numerous, and the pos-
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1

;ible modes of union of course more diversified. And

when we consider these causes from difference of pro-

portions, and modes of combination, we shall scarcely be
nraviead at ¢ . 134T, :
---;]:l;\k’t. at Lne 1‘.'1,‘I:‘_'L‘L‘I‘ El!_ difrerent ‘E,‘.I]__E' (dNCES, 1IMmMmense

as 1t 18, which nature forms from a few elementary prin-

I he proximate principles of vegetables are sometimes
analysed by exposure to heat : their elements enter into
new combinations, and from the nature of the products,

we discover what the principles were. Thus, if the sub-

stance exposed to heat yields a larg

quantity ox acid, we

conclude that  contains a considerable quantity of oxy-
gen as a constituent part. If it afford much empyreu-
matic oil, we infer that it contains a large proportion of
hydrogen, this principle being necessary to the constitu-
tion of that product. "When ammonia or prussic acid is

afforded by this kind of analysis, we conclude, for the
& 4

o
[
=
s
p—
{ |

ame reason, that nitrogen has been a constituent f
ple. And by the same mode are discovered the earths and
metals which had been present in it; these remain-
ing after the volatile parts have been expelled. Lastly,
by the quantity of charcoal which remains as a residuum,
we can form some conclusion as to the quantity of carbon
which the vegetable substance contained.

Their analysis is also effected by exposing them to
heat with the access of atmospheric air, and collecting
the products of the combustion that takes place. From
the nature of these products, we can ascertain the propor-

tions in which they were united. Oil, for example, when




and water. We conclude tnerel

1 1 g .. w s 1

that it 1s |

of carbon and hydrogen, s th inciples, united with
03 form these prc and since, if any other

: ey 2 . N b
simple substance had existed in the oil, it would have ap-

er pure or in combination with

can even determine in this manner the proportion in which
4 & o

" . : . :

the carbon and hydrogen exi: in the From

knowing what quantity of carbon exists in a given quan-

ity of hydros 'l._ 1 £X=

R Wt Nt e
LILY o> carponic acid,; anda

ek e e i < | ' ]
?:'l‘. en Lll:..l.:-h-.'nr 0i waker, we thus also aiscover

- : e . 9
wilether ‘;]|}.' L}_"{.}_ 10511101 oI the

oil.

P : g e 1 | .
1:!3} are sometimes J.!?-I',}"-Uul. L)}-' subjecting lf’r.'t

) =]

spontaneous decomposition, It is thus that
brought into the state of fermentation; and
products of the fermentation the principles of tl
rine matter are determined.

st LRt atis heatl 16 fei ek
Lastly, their analysis 1s sometimes ex

agency of the nitric acid, which communicates

them oxygen, and by the product ascertains the nature

ch are the methods by which these principles of ve-

1
T

ot 1 LR 1 |
It is to be remarked, that the

ult, as to afford, even when execute

o ¥, v ‘l -
rare, only approximations, and a

of the Ma Medica 1s seldom of

discover any relation be-
1 - - 1
and the medicinal powers

in common with all
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» properiies, no doubt d-‘:p{ nd on that composition 3 but

our modes of analysis are still too limited and imperfec

er

to admit of our tracing the connection between them.

s ot i o wer A
> Ivlateria viedica, 15, a5 nas al=

sure cenfined to the

> proximate principles of vegetables are numerous,

and of very different kinds. They are not zll

with in every vegetable, or in every period of veg

some exist only in certain plants, and that only in their

state of vigour and maturity : at other times they are to
be found only before they have arrived at that period;
some are deposited in particular organs, others are diffus-
ed through the whole substance of the vegetable, and
mixed in 2 manner more or less intimate with all its parts :
and some are nearly peculiar to certain vegetables, while
others are common to almost every plant. Those only
require to be pointed out in this sketch, which are parti-
cularly connected with medicinal properties.
These principles are the products of '\'-‘.‘-{’:hr'ﬁlﬂtiil from
a common juice or sap, which circulates freely through
every part of the vegetable system, being supplied by ab-
orption from the soil, and perhaps from the atmosphere.
It varies in its qualities, particularly according to the sea-
son, and the progress of the plant to maturity ; frequent-
ly too it has an intermixture of the proper juices : it always
contains the usual elements of vegetable matter, with

renerally saline substances, having principally lime for
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heir hacee By the chamieal rhanes 1t eutfers fr th
their base. LY L€ cilemical cCl .LT.QL'."‘.\ 1L SUIlrers irom the

action of the vessels of the plant, aided by the action of
a
the air and of light, its elements pass into various states
of combinations, whence the peculiar products of vegeta-
o
tion are formed.

transition of the sap appears to be into Mu-

CILAGE, or Gum, one of the proximate principles con-

HACS

tained in greatest abundance in vegetables. It is found

in all young plants, in greater or less quantity 3 and is of-

ten so abundant in the plant, as to be discharged by

spontaneous exudation, It abounds also in their
o7 | P ' [ RO . P | BT hatw aasda i
stalks, and leaves, and especially in their seeds. ¥t is an

- 1 : iittniaiie vy = e ro
INOGOTOUS, 11 .--'.‘I‘I\'.!. giutimous substance, :}”f“blt‘ 11 Wi=
= s

ter, in every proportion, and for with it a thick vis-

1 i i er by b htr avamAaya i aftrarrdo in i -
Cid solution, wiich LJ:. évaporation atiords a tenacion

1 1 r
does not absorb oxygen irom the

oy

4

solution becomes sens d by keeping, owing to par-

tial spontaneous decomposition, and the combination of
part of the principles of the gum, so as to form acetic

acid. Exposed to heat it is neither fusible nor volatile

temperature superior to 212, but inferior to th

\ s ] A
LA & LEIRpCial

ignition, it is decomposed ; its principles entering i

new combinations : the products are an acid hquor cc
sisting principally of acetic acid, carbonic acid and car-

| } Haderm it | o [y JRRTES P Tyl
buretted hydrogen gases, with a little ammonia, and

'Coal contaimning lime, one ounce or gum,
=
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affording 6 grains of lime. This lime is also detected
by adding sulphuric acid to a solution of gum. From
these products of the analysis, it is evident that the ulti-
mate principles of gum are, oxygen, hydrogen, and car-
bon, with smaller proportions of nitrogen and lime.
Gum is not capable of passing into the vinous fermenta~
tion, which appears to be owing to the portion of lime
existing in it, as lime has the effect of preventing even
sugar from suffering this change.

Gum is not inflammable 3 for although, when heated,
in contact with atmospheric air, it combines with oxygen,
it emits no flame. The principal products of this com-
bination are carbonic acid and water. By the action of
nitric acid it is converted into ‘oxalic, malic, and saccho=
lactic acids. Oxymuriatic acid converts it into citric
acid.

Gum is usually obtained eitlier by spontaneous exuda-
tion, or by incisions made in the trunks and branches of
trees. it is more or less pure as it is obtained from dif-
ferent plants. Its existence in vegetables is detected by
boiling gently the vegetable substance with water : the wa-
ter dissolves the gum, and if much of that principle be pre-
sent, the solution is glutinous. It may be allowed to
remain till the impurities have subsided ; then be evaporat-
ed to the consistence of thin syrup ; and the addition of 3
parts of alkohol will separate the whole of the gum in

flakes.

Pure gum is not an active substance, considered with
tespect to its effects on the living system. In medicine

Vou. 1, D
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it is only used for its lubricating quality ; and so little ac-
tivity does it exert, that it has often been taken for a con-
siderable time as an article of food. From its chemical
properties it 15 of rather more importance. As a com-
ponent part of vegetable matter, it renders the other parts
more soluble in watery liquors, and may thus favour their
action on the stomach. In Ph rmacy it 1s used as a med-
ium to combine balsams, resins and oils with water. If a
small quantity of any of these substances be triturated

with a little pum or mucil

é i :
gu the addition of water

ﬂ]ey remain suspended in it, form ng a white milk y like

i . |
adlll O Oll.

mixture, retaining all the properties. of
Though pure gum is thus inactive, yet the virtues of
many vegetables depend on a gummy matter.

FrcuLa is 2 principle appr

s T Eako it akan salnkYa: fe Eot ot ord: e
racters to gum. Like it, it is soluble in hot water, and

forms a viscid glutinous solution 5 but it is at once di
1 ]

hed by being perfectly insoluble in cold water, It

tingui
exists principally in the tuberose roots and gramineous
seeds. It is extracted by beating the dried root or seed
A | = 'y § . - " .
with a large quantity of water ; the liquid soon becomes
kv, fre he diffusi f - hite rder throuah 1+
miuKy, irom the ditiusion of a white powder through if.
On being poured from the remaining vegetable matter,
and allowed to remain at rest, this powder is deposited,
and when washed and dried is the fecula of the plant.
It is generally mild and insipid, of a white colour, with a
peculiar kind of bri].m‘.ui:.-‘, soft to the touch ; but portions
of the other principles of the plant somerimes adhere to

ity from which it receives colour, smell, and taste. Starch

o2
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15 the fecula of wheat, and is the most abundant part oi
that grain.

Fecula is insoluble in alkohol. The action of the

[
§ acids on it is somewhat analogous to that they exert on
i gum, dissolving it when they are weak or diluted, but

decomposing it when they are more concentrated. The
alkalis also dissolve it. Exposed to heat, it is charred,
and suffers decomposition, affording products which in-
dicate carbon, hydrogen and oxygen to be its constituent
principles. A property eminently charactenistic of it, and
probably depending on its composition, is that of being

convertible into saccharine matter, and thence ultimate-

ly passing into the vinous fermentation,—a property not
] £ ; }

belonging to gum or any other principle. This conversion

takes place in germination, and is accompanied with an

and formation of carbonic acid.

aDs0T

] R e e - R |
Fecula is a st ince hig nutritive, and is usually
contained in those plants which serve as food. It is

sometimes employed in its pure state in medicine, on ac-
ount of its nutritive quality, and from its being easy of

. 1 E 13 o e Pt S0 =i e
ligestion : sago and salop are substances of this kind.

i

Gruren. This principle is usually associated with

tecula, and is obtained in the process in which the fecula
separated. Tt then appears as a viscous, elastic, and

fibrous like substance, which, from its close resemblance

to the animal product named Gluten, has been denomi-

nated Vegetabl It is obtained from the flower
+ 1 * + 1 [ . n =
of wheat in greatest abundance : the flour is made into a

" . 1 . }
paste with water, which being compressed by the hand,
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while a stream of water falls upon it, the fecula is carried
off in the state of powder : the mucilaginous and saccha-
rine parts of the grain are dissolved by the water ; and
there remains a tenacious ductile mass, forming the glu-
ten : it has scarcely any taste, is of a greyish colour, and

when dried is semi-transparent, resembling glue in its ap-

8 -
pearance: it is insoluble in water, and is dissolved in
very small quantity by alkohol : by the action of nitrous
acid, it is converted into oxalic acid, giving out, at the
same time, nitrogen gas : decomposed by heat, it affords
a large quantity of ammonia, and it is subject like animal
matter to putrefaction. It contains a larger proportion
of nitrogen than any other vegetable product does, and it
15 supposed to render those vegetables in which it is pre-
sent highly nutritive,

Another principle occasionally found in vegetables,
but belonging more exclusively to animal substances, is
that which has been named Albumen, from its resem-
blance to the animal principle of that name. It is solu-
ble in cold water, its solution being coagulated by heat :
it is coagulated also by alkohol, but is' dissolved by the al-
kalis : like gluten it is liable to putrefaction, and fur-
nishes a large quantity of ammonia by distillation. This
principle 15 found in hemlock, scurvy grass, cresses, and
several other plants, and is obtained from the fresh ex-
pressed juice of the leaves when they are heated nearly to
the boiling point ; the albuminous matter coagulating, and
separating in the form of flakes. A similar separation

takes place on the addition of spirit of wine. It is con-
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tained also in the seeds of other plants,. particularly in the
different nutritive grains; in the farina of wheat, for
mstance, it i1s found dissolved in the water which is em-
ployed in separating the fecula from the gluten, This
principle, it may be added, has been regarded, and perhaps
justly, as a variety of gluten; it differs little from it in
chemical properties ; and the peculiar physical qualities
supposed to be distinctive of gluten are obviously derived
from the process by which it is obtained.

SaccuariNE Marrer. This exists in many vegetable
substances, especially in their fruits and roots, but often
intimately united with their mucilaginous and extractive
matter. ‘When freed from these, its taste is sweet, with-
out any peculiar flavour; it is soluble in water and in
alkohol ; is capable of crystallizing ; its watery solution
enters first into the vinous, and then into the acetous
fermentation. Dy the action of nitric acid, it is convert-
ed mto oxalic acid ; by decomposition by heat, it affords
a large quantity of empyreumatic acetic acid, a small
quantity of empyreumatic oil, carbonic acid and carbu-
retted hydrogen gases, the residuum being charcoal. It
consists, therefore, of carbon, hydrogen and oxygen ; and
from the large quantity of acid which its analysis yields,
it appears to contain more oxygen than any other vege-
table substance that is not acid.

Sugur appears to be formed from the fecula of the ve-
getable in which it exists. It contains nearly the same
principles as it does, and the operation of malting throws

considerable ight on its formation ; m this process, th

B




e matter, oxvya

gen 1s absorbed, and carbonic acid formed; and this abe
s t I carbom, if 1t constitutes the whole ¢ 2, of
course proves that the sugar, which is the product of the
{'_Il,) .I‘."I-i.'\'-il.‘.-‘ i..:"..': 4all INCreasc '_i. i?'l'-_Ji\_‘.j[.;.‘.:', i ' .'1 i':'-':[':] and

zen.  Saccharine matter has little actwvity, though

iTe some wvarieties ot it, 1n which some weak Ine-

dicinal powers reside.

O1L is a2 common proximate pring vegetabl
matter ;3 1t 15 of two kinds, expressed o I, and di
tilled, volatile, or essential oil. These have tha rrrvme
tiiled, volatile, or essential o1 A L hese have th common
qualities of unctuosity and inflammability 5 but they also

possess peculiar properties, by which they are

guisned as distinct Specles.

al | 1 £ e f‘:__ - .T.-.‘:
[he expressed, tat, or fixed oils, are thick :

aIid unctu=-
ous, msipid and inodorous ; they congeal on exposure to
) ) . I

cold, are lighter than water, and insoluble in that liquid ;

3y

they are likewise insoluble, except in very minute

» quans-

tit}-‘, in '.ll]w'.ufénf, and they combine with the

1 A G [
alkalis, forme

ing soap. They are not volatilized at the temperature of

212° : some require to be raised to 600 to make them

boil, and the condensed oil is changed in its properties,

At a temperature somewhat hi

1 1 wr AT .
gher, they are decomposed

in close vessels, and burn when the atmospheric air is

not excluded. They also slowly absorb oxveen at a low
temperature ; a small quantity of an acid is formed, which
AR R J‘ ranectd « by lanae r z Yoo
renders them rancid ; Dy longer exposure to the air, they

are inspissated, and even become at length concrete,

Those oils in particular which have been expressed with
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the aid of heat, and which are named drying oils, suffer
this last change, and are ultimately converted into a
resimous matter.

Expressed oils consist chiefly of carbon and hydrogen,
as is established by the products of their decomposition
by heat, which are chiefly carburetted hydrogen and car-
bonic acid. The products of their combustion are water
and carbonic acid.

These oils are generally contained in the seeds and
fruit of vegetables, and only at the period of their matu-

rity.  They are extracted by expression, or by decoction

with water; they are frequently impregnated with part
of the extractive, mucilaginous or resinous particles,
which the seed or fruit contains; from which they de-
rive colour, and in many cases peculiar taste and odour,

and even I'J'_.‘I.'i.'ll’.ii'é certamn medwcinal ‘l'!nl}'u'i’[‘]'s. 1{] gl’:"-L"i'-ll’

however, they have little activity as medicines. They
are mild and emollient, and are used principally for these
virtues. They are rendered miscible with water by the
medium of gum or sugar, or by the addition of a small
quantity of any of the alkalis.

\"rt,!l.llill‘ or essential oils have characteristic propf’rﬂts
different from those of the expressed oils. They are vo-
latile at a low temperature, and are entirely and quickly
converted into vapour at the heat of boiling water, with-
out being decomposed ; they are soluble in a small pro-
portion in water, and hence the impregnation which wa-
ter receives from many vegetables by distillation. In al=

kohol, they are completely soluble ; but they do not com.




16 OF THE GEN ERAL PRINCIPLELS

bine with the alkalis with 11c1hw, they are in general

odoriferous, pungent, and even acrid ; they are more

].1%I12v inflammable than the fixed oils, and by exposure

to the atmosphere they slowly absorb ox (ygen, are thick-

ened and coloured more deeply, lose much of their smell

and pungency, and are at length converted int subs

ces of a resinous nature. Thij

s change is partly owing to
the escape of part of the

oil, but pri incipally to the ox
gen absorbed

\Jb‘
mmbm[mr with part of their Jm-r-'\'-'rll
These oils, from their analysi

sis by heat, or by combin-
.ltmn,

dppear to consist prmcth}- of carbon ar

aind hydro-
all = = 1 e - - .
gen. 'luuy differ from the hxed oils in containing =

tion of hydrogen; hence they are
latile, and more inflamm:

Iarger propor more vo-
able, and uul,r g their combus.
tion they afford 2 larger quantity of aqueous vapour,
Volatile oils are less abundant in the products of vege«

tation than some other j principles; they do not exjst in-

able quantity but in
plants : in some plants, the

deed in any consider; the aromatic

5 Ty, | 1 o
1e 0il is confined to the flowers,
fruit, leaves, or bark; sor etimes it is contai ined in several
of these parts, and in a few instances it is found <iii3"us-::-d
through every part of the plant. T}

Lhe quantity varies,
not only according to the age, but also according to the
vigour of the Plant; hence it is m uch influenced by cli-
mate, soil, and season. It jg remarkable, that some of the
most odoriferoys flowers, as the rose or jessamine, yield

scarcely any essential cil, thoug
by a gentle heat,

zh they lgse their flavoyr
)

Some of these oils, bemf‘ contained in distinc
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cles, may be obtained by simple pressure. In this man-

ner, essential oils can be obtained from orange or le-
mon rhnd.  More usually, they are procured by distilla-
tion ; the vegetable is boiled in water ; the essential oil ig
volatilized with the aqueous vapour ; both are condensed
in close vessels ; the water has the taste and flavour of
the plant, from having dissolved'a small part of the oil :
the greater part of it, however, is collected pure, either
awimmir:g on the surface of the water, when the oil is

lighter, as is generally the case, or, in a few cases, when

t is heavier, having fallen to the bottom.

The essential oils of vegetables may be considered as
medicines of some activity,  They have always the

odour, and generally the taste of the vegetable from

which they are obtained, accompanied with more or less

Some of them, however, are less pungent

acrid than the vegetable matter from which they

aRre Pt

w1
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A proximate principle, found in some vegetables simi-

many of its propertics to essential oil, 13 Cam-
FPHOR. It is

lar in

a solid substance of a white colour, semi~
’-.'I.'fi]]‘]“."f‘.i'

ent, having a strong peculiar smell, and a pene-

".._T'C:t'.!]_?!‘ fante

taste; tenacious, and slightly unctuous to the
very spnriug]}: soluble in water, but is com-

luble in alkohol, ether, and oils ; from these so-

lutions, it is precipitated by the addition of water. It

L

: : :
Aporates entirely, though slowly, at the common tem-

. . ; .
perature of the atmosphere; at a hicher temperature, in
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close vessels, it is sublimed without alteration s it is also
highly inflammable, the product of the combustion being
carbonic acid, and a quantity of what is named cam-
phoric acid. It is ‘acted on by the more powerful acids,
sulphuric acid charring it and forming a portion of tannin;
nitric acid dissolving it, and decomposing a portion of it,

C :1\.’{*ri5:1g it into an acid ; muriatic, fluoric, acetic and

carbonic acid dissolving it, without materially changing

€

1
by

- T 1 " ,
ifs composition, as the greater part can be precipial

TS " i 1 - -\_- g - % . -
water. Nitric acid, repeatedly distilled from it, converts

=% g | , il e harie =+ wwrhio} :

it 1MMto a concrete acid, named camphoric : Ciltdy WIOICI dD=
2 t k

= T 4 y - £ T g |

pears to De rent Irom any [.,|5..'..', Il a2cic.

By P irtict management, L:.l.mpl'mr may be decome
s by ]-IL' ]_ it 18 mtimatelv mixed, wit 31X DAarts
posed oy neat. I 10 15 Intimately mixed, with s1X parts

of clay, and made into small balls, by the addit

ter its volatilization 1s prevented, and, by the heat which

mavy be ';ippi:.cni to it, its -l;';.'l'u‘lul-‘“-.lit'n 1s effected. A

volatile oil, fragrant and pungent, of a i '

golden yellow
C.-.‘-'Im'.:', amounting to on third of the k'v'-"'l;ui}li of the cam-

1

phor, distils over; a qaantity of cl |

1arcoal, about Zih of
the weight of the camphor, remains ; the remainng pro-
ETHIEE ¥l T VLS S et [ S .
ducts of the decomposition are, carbureticd !1,\,'111114-:-11,
carbonic acid gas, and camphoric acid. From the result
of this analysis, camphor appears to differ from the essen=
t1al Qils, pr'ilu.‘i}!;lli}-' in f,"-.‘i'l!:t-i'];a!]:g\ a much larger propor-
tion of carbon, since, by its decomposition by heat, it is
resolved principally into charcoal, or compounds of car-
1 i

bon, and into an oil, which has all the properties of an

essential oil, being odorous and pungent, volatile and
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flammable, soluble in alkohol, and precipitated from it
by the addition of water.

Camphor is found in distinet vesicles, in the wood and

bark of ‘certain vegetables. It is also contained in many

essential oils, as those of lavender, sage and others, from
which it is deposited on long keeping. The curious fact
has been established, that it may be artificially formed,
this formation of it taking place in the action of muriatic
acid on oil of turpentine.

The same relation which camphor bears to the volatile,
Wwax seems to have to the fixed oils. This substance,
though formed perhaps by the bee, is also a product of
vegetation ; it is.yielded by the leaves and fruit, and icis
sometimes intimately mixed with the resin, gum, or ex-
tractive matter of plants. It is insoluble in water, and is
soluble in very small quantity with the aid of heat in al-
kohol. It combines with the fixed alkalis, though with
some difficulty. It unites easily with the expressed oils,
It melts at 2 moderate heat. By distillation in close ves-
gels it affords an acid, and a considerable quantity of thick
pil, a small quantity of charcoal being the residuum.

REsin, This principle is in some measure connected
with essential oil, and in plants is often united with it, ag
well as with other principles. Some vegetables, however,
exude juices which concrete into a matter c-ntirc]}-* resi-

nous, and it is from these that the characters of the sub-

stances belonging to this genus are taken. The distin-

24
<]

guishing properties of a resin are its existing in a solid

ftate, being insoluble in water, but soluble in alkohol,
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ethery and oils ; the solution in ether or alkohol is de-
composed by water : resins are in general oderous and sa.
pid, though neither of these qualities is essential to a
pure resin 3 they are inflammabie, and burn with much
smoke; at a temperature mearly that of boiling water
they melt ; but they cannot be volatilized without being
decomposed. In close vessels the products of their de-
composition by heat are water, empyreumatic acetic acid,
an empyreumatic oil, and a residuum of charcoal, indi-
cating carbon, hydrogen, and oxygen, to be their ultimate
principles. At the common temperature of the atmo-
sphere, they do not combine with oxygen ; neither are
they acted on by water; the solutions of them in alkohol
are therefore employed under the form of varnishes, to
preserve other bodies from alteration by exposure to the
air. 'They are dissolved by the fixed alkalis, likewise by

some of

the acids, especially the acetic: the stronger
acids decompose them.

The existence of resin in a vegetable is discovered by
mfusing it in alkohol ; this dissolves the resin if any is
present, and it can then be precipitated from the solution
by the addition of water. The method of estimating
the quantity of resin in any vegetable, is by ascertaining
the increase of weight which alkohol acquires from it by
digestion, or the alkohol may be evaporated by a mode-
rate heat, and the resin obtained pure.

Resins are in general more active than gums, with re-

spect to their medicinal powers. The purest resins are

—

ndeed nearly inert, but there are many vegetable sub-
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stances which act powerfully on the system, that appear

to consist principally of resinous matter, and it is in this

resinous part that their powers reside.

vent or menstruum of resin

"
it

a5

The proper s0l=
alkohol 5 by this it can be

extracted from some of the other constituent parts of ve-

getables, though there are others which are soluble in the

same fluid, and

here

fore it is difficult to obtain the resin

pure. Though resin is insoluble by itself in water, yet

part of it'can be taken up, and kept suspended by the me-

dium of gum. These two principles are often naturally

mixed in vegetables, forming what are named Gum-re=
8 £

sins, and some of the most active articles of the Materiza

Medica are natural compositions of this kind.

Their

sroperties are derived from the two principles of which
! I

they consist : thus, they are only partially soluble either

in water or in alkohol ; they are soluble in alkaline li-

quors ; they are not fusible by heat, they only soften, and

-3

if the heat is raised higher are decomposed, affording

a

little ammonia with the usual products, probably derived
I y

from the gum they contain. The proportions of gum

and resin, thus mixed, are in different substances of this

family very various ; but they are generally such, thata

mixture of equal parts of water and alkohol dissolves the

gum-resin. This is their proper solvent ; it also dissolves

some other vegetable principles, particularly extract, and

hence it is the menstruum most generally used in Phar-

macy to extract the active matter of vegetables.

BALsams are resinous juices, with an intermixture ge-

nerally of essential oil, and containing always a portjon of
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the acid n#med Benzoic Acid, They are usually thick

and tenacious, becoming by age concrete. They are o
dorous and pungent principally from the essential oil

pungent, paily :
{ =5 T 1 1
.I]L} contain. }

A principle of considerable importance in its pharma-

ceutic relations, is what has been named by the French

Chemists, by whom its characters were first established, :
ExTracr, or Extractive Matte ry and which is supposed to |

constitute -the active matter of many e5. * Itslead=

ing character is that it is soluble equally in pure wa-
ter and in alkohol ; and hence a solution of it in the one

S(

fluid is not precipitated by the addition of another. By
I J

this property it is distinguished both from gum and re-
sin, the one being insoluble in water, the other in alko-
hol.  The gompound of the two, or gume-resin, is indeed

partly soluble in either of thege fluids, but it neveris c

Ol =
pletely so, since if it contain as much gum as renders it
soluble in water, it is only partially dissolved by alkohol ;
and if it consist principally of resin, s0 as to be complete-
ly dissolved by alkohol, it is imperfectly dissolved by wa-
ter. If a gum-resin be digested with alkohol, the tinc-
ture it affords is decomposed by water, and, vice VErsa,
its watery solution is decomposed by alkohol.

. There is another character by which extractive matter
15 distinguished, that of suffering decomposition when ex-
posed in a humid state to the atmospheric air ;
place even at natural temperatures, and with still

rapidity when the temperature is raised, as when the ex-

tractive matter is boiled in water : it then becomes in-

soluble and comparatively inert. This change, Fourcroy
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ascribed to the fixation of oxygen. According to T
Saussure, oxygen is indeed absorbed, but carbonic acid'is
at the same time formed ; he supposes, too, that part of

the oxygen and hydrogen of the extractive matter com-

bine and form water, and that the inert insoluble precipi-

tate has therefore an increased proportion of carbon. It

18 from this cause apparently that the

medicinal powers
of many vegetables are injured by decoction in water
with the admission of air, and not, as was at one time be-
lieved, from the dissipation of any volatile active princi-

ples 5 many plants indeed which sustain injury from this

operation, containing no such principles
4

y oxymuriatic acid, extract is converted into a cone

crete substance of a yellow colour, insoluble in water,
probably from a similar change. It exerts affinities to

argil and to metallic oxides. By heat it is decomposed, af-

iording empyreumatic oil and acid, with a portion of am-

1 1n this, a5 well as in its spontaneous decom-

Inonia 5 ani e

position, when the re.-action of its elements 4s favoured
by humidity, it leaves as a residuum carbonates of potash
4

yiae
alld lime.

"This principle is supposed to be the base of what are

named the Extracts of Plante ;—preparations formed by

boiling vegetables in water, and evaporating the clear li-

hiel - A il - T L
quor to a thick consistence. As procured in this w ay, it

ly have an intermixture, greater or less, of
those j'-!'iEJL.i[iE-'r-a which are soluble in water ; and from

Deng g

0 liable to Lil-_'L:nnum-._:it':u_n, it must be 'm-;urc_‘il il
1 3

ring the evaporation. It is the basis, too, though in a si-
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milar state of intermixture and partial decomposition, of
what are named the inspissated juices of plants. It ex-
1sts also in the seeds, leaves, bark, and wood.

Though the characters of this principle appear to be
distinctive, there is still some ambiguity with regard to it,
particularly from the circumstance, that these characters
are not uniform ; a principle existing in some vegetables
which has some of these distinctive properties, without
the others ; as, for example, in Peruvian bark, the
active matter of which is rendered inert and insoluble
by decoction in water, and so far has one of the peculiar
properties of extract; while it has not the other, that of
equal solubility in alkohol and water, but is more soluble
in the former than in the latter. Nor is there any cer-
tainty that this extractive matter has been obtained pure
and insulated ; and it is therefore possible that it may con-
sist of some of the other principles in a state of mixture,
their properties being modified by their reciprocal action.

Tannin: The important medicinal property of astrin-
gency, appeared from some chemical facts to be depend-
ent in vegetable substances on 2 peculiar principle, as it is
discoverable in them by a chemical test, that of striking a
deep purple colour with the salts of iron. This effect
i exhibited by all the powerful vegetable astrin-
gents, and 1n a .degree nearly proportional to their a-
stringency. A ‘peculiar acid having been discovered to
exist in these astringents, afterwards named Gallic Acid,
it was supposed to be the principle on which this proper-

ty depends. But subsequent experiments have ‘proved,
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that it resides in a principle of a different nature, which
being the agent chiefly concerned in the operation of
tanning, has received the name of Tan or Tannin.

This principle exists in all the powerful vegetable
astringents ; it is extracted by maceration with water, and
is detected in the infusion by a peculiar test, that of the
mimal principle denominated Gelatin. If a solution of
gelatin is added to the infusion, it becomes turbid, and a

I

cipitate is thrown down composed of the tannin and

gelatin in combination. We have no very perfect pro-
cess for obtaining tannin in an insulated state

1 1.
alC 5 DUL thne

most simpile 1s precipit \nng 1t from the infusion of a ve-

ent by lime water, and afterwards submite

'S
=

e comp

und of linte and tannin, which is formed,

to the action of dilute muriatic acid, which abstracts the

e and laacas 615 &
iime, and leaves the t

ML

its solution is loose and fria-

7 a resinous fracture, of a brown colour, 2 pe-

odour, and a taste rough and bitter. Itis soluble in

tiied. It appears to suffer decomposition from ex-

posure to the air in a humid state. By the acids, it is

ed from its watery solution, and by some of

d. It unites with the alkalis, forming

3 with the earths it forms compounds
pari olubility ; it exerts affinities to the metallic I?
oxides, and it is principally from its action that infusions

] 1

I vegetable astringents produce dark {_(1!.;1.1':'-=E Tl_u-._r;‘”ﬁ;r_'l‘lo.-:

sed to heat, it affords an acid

v -
T " b
/A L 1o,
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liquid, an oil, and a considerable quantity of carbonic

acid, leaving a spongy charcoal. ‘

Its action on animal gelatin is its most important pro-
perty in relation to the object of the present outline, as t
on this probably depends its astringent power; it com- L
bines with it, forming an insoluble precipitate, whence it :

corrugates and renders more dense the animal fibre of
which gelatin constitutes a principal part. It exists in
all the powerful vegetable astringents, mixed with extrac-
tive matter, mucilage, gallic acid, and other principles.
It has also been established, that it is capable of being
artificially formed, principally by the action of sulphuric
and nitric acids on vegetable products which abound in
carbonaceous matter.

VEGETABLE Acips. The acid found in the juices
and other parts of plants, is not always the same. Not
less than seven acids, different from each other, are of ve-
getable origin,—the Gallic, Oxalic, Malic, Citric, Tartaric
Benzoic and Acetic. To these may be added the Prus-
sic, though this is more peculiarly formed from animal
matter.

Gairric Acip. The existence of this acid in some of
the more powerful astringents, particularly in the gall
nut, can be discovered by their watery infusion redden-
ing the infusion of litmus. If the concentrated infusion
be left exposed to the air for some months, this acid is
deposited in the state of a crystalline deposite, mixed
with mucous flakes, from which it may be purified. It

may also be obtained by sublimation from the gall nut, or
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even by distillation with water, though it is doubtful
whether, as procured by these or other processes, it is al-
together free from tannin ; that by sublimation appears
to be most so. By crystallization it is obtained in slen=
der prisms of a white colour ; its taste is sour, and it red-
dens the vegetable colours; it is soluble in 24 parts of
cold, and in less than 2 parts of boiling water; it is also
soluble in alkohol. It suffers decomposition from heat,
and the process indicates a large quantity of carbon in its
composition. It combines with the alkalis and earths,
and also with the metallic oxides, forming with the latter
in general coloured precipitates 3 it is doubtful, however,
whether these colours are not in a great measure derived
from the tannin adhering to it.

Gallic acid was at one time supposed to be the princi-

ple of astringency, from being contained in the vegetable

astringents, and giving a dark colour with the salts of
iron, the chemical test by which astringency appears to
be indicated. It is doubtful, however, as has just been
remarked, whether this latter property does not arise
rom the presence of tannin : the colour it does produce
15 less deep teo, than that which the infusion itself
strikes 3 and the acid in its insulated state has no astrin-
gency. Tannin is much rather to be considered as the

astringent principle, and it exists accordingly in some of
the more powerful vegetable astringents, as in catechu or
kino, with scarcely any trace of gallic acid.

o

MaLic Acip is contained in the juice of unripe apples

and other fruits; it is uncrystallizable, forming when
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evaporated merely a thick liquor, which, if the heat be
continued, becomes charred. By this and by the proper-
ties of the salts which it forms, it is principally distin-
guished from the other vegetable acids. By nitric acid
it 1s converted into oxalic acid.

CrTriCc AciD often accompanies the malic acid in the
juices of unripe fruits, and it exists in a purer form in
the juice of the lemon and lime from which it is extract-
ed ; the mucileginous matter of the juice being separated
by alkohol. It crystallizes in thomboidal prisms ; which,
when it is pure, are colourless ; its taste is extremely
sour; it is :11)111]-:1;111.H}' soluble in water 3 its solution un-
dergoes spontaneous decomposition, but the crystallized
salt can be preserved without injury. The more power=
ful acids decompose it, converting it i:rincil:;:li}r into
acetic acid.

Oxavric Acip exists in the juice of the sorrel (oxalis
acetosella) and some other plants, combined with a pora
tton of potash, not suflicient to neutralize it, It can also
be artificially formed by subjecting fecula,gum, or sugar to
the action of nitric acid. It crystallizes in slender prisms
of a white colour ; its taste is extre mely sour ; it is soluble
i twice its weight of cold water, and an equal weight of

boiling water ; it is also soluble in alkohol. It is decom-

=]

posed by the more powerful acids : in its decomposition by
heat, it affords little empyreumatic oil ; hence it appears

to contain a small proportion of hydroger ; and as some
L

of the other vegetable acids are converted into it by the

action of nitric acid, there is probably a large proportion
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in its composition. The test by which it is
peculiarly distinguished, is the insoluble precipitate it

forms with lime, which it attracts from all the other acids.

LarTaric Acip. This acid, as it exists in l.'u-r:u:“:-,h]-.n;,
B 11 1 s -
18 usually comi with potasi, 1n such a proporfion,

of acid in the combina.

tion. This forms the super- tartrate of potash which is

contained in a number of vegetable fruits, It is deposi-

ted from the juice of the grape in its conversion into

wine, or in the slow fermentation which the wine suffers

when kept. The acid procured from this salt is in ta-
buiar crvetals rAYEYATEATIE » Fhat AT 1 - b ’
DULAT L‘E"'l““: !l--t-'r}-tl:'k"' y LOCY arc L:..)-" .:LJ;L'l.'.r].L‘ i wa=
to t]

ter, the solution when concentrated being of an oily con-
sistence. It is decomposed by heat, affording a large

antity of liquid acid little changed, with much carbonic
quantity ot liquid acid little changed, with much carbonic

1 i

acid gas, By nitric acid repeatedly d 1

tuied Irom i, 1t

1s converted into oxalic acid. This acid is an importan
one in pharmacy, from the numerous combinations of
applied to medicinal use.

Benzoic Acip is obtained from the vegetable balsams,
generally by the process of sublimation. It condensesin
slender crystals, white and brilliant. It is volatile, as this
mode of preparation shews; its vapour is also inflamma-
ble ; it is very Sp'.Ll'li'l}:‘;__i:f soluble in cold water, but
abundantly in hot water; the solution on cooling depo-
siting nearly the whole of the acid in prismatic crystals :

it is also soluble in alkohol, from which it is precipitated

r 3 it is pungent, but not very acid to the

its smell is fragrant, especially

aste 5 in its usnal state
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when it is heated ; but this odour has been supposed to

arise from a minuté portion of the oil of the balsam ad-
hering to it ; as by repeated combinations with an alkaline
base, and precipitation by an acid, it is obtained at length

1

inoderous. It is not eastly decomposed by the action of

the more powerful acids. Decomposed by heat, it af-

fords a larger quantity of empyreumatic oil than any

v
other vegetable acid, whence hydrogen is supposed to pre-
dominate in its composition.

Aceric Acip, This acid has been considered as
more exclusively the product of fermentations it exists
likewise, however, ready formed in the sap of the vine,
and, combined with alkalis and earths, very generally in-

deed in the sap of plants. In its pure and concentrated

=L

state, in which state it can be procured only by artificial

aad Lill
processes, it is a very powerful acid, highly pungent and
fragr:mt, volatile and inflammable, and is cli:'.tiugui:,he-:i
by the peculiar action it exerts on some of the other
proximate principles of plants,—essential oil, resin, gum-
resin, camphor, gluten, and caoutchouc, which it dis-
solves without decomposing. Hence, even in its diluted
state, under the form of distilled vinegar, it is sometimes
used as a solvent in pharmaceutie processes ; though it is
seldom that it can be employed to advantage, as it is
liable to modify the powers of the substances it dissolves.

Prussic Acip. The substance to which this name is
given, is formed from some varieties of animal matter by

artificial processes. It had often been remarked, that its

odour is similar to that of the peach blossom, and that

(e’

T o |
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the same odour is perceptible in the distilled water of the
cherry laurel, and of the bitter almond. This led to ex=
periments on these ; whence the fact, rather singular, has
been discovered, that all of them contain this acid. The
fact, not less important, has been established, that the
narcotic property possessed by these distilled waters de-
pends on the prussic acid. In its insulated state, this
substance is volatile, so that it escapes even from its wa-
tery solution under exposure to the air. It has no sengi-
ble sourness, and does not redden even the more delicate
yegetable colours. The character of acidity is therefore
given to it, rather from its powers in the combinations it
forms, especially those with the metallic oxides, than
from its properties in its insulated state.

Several of the vegetable acids, particularly the citric,
malic, and tartaric, exist together in the same vegetable,
and in proportions varying according to the stage of ve-
getation, whence it is probable that they are mutually
convertible. They seldom exist pure, but generally in
combination with saccharine, mucilaginous and extrac-
tive matter. Combined with alkaline and earthy bases,
they form what have been named the essential salts of
plants.

The last of the proper proximate principles of vege-
tables is Lignin, or wood; the substance which, com-
posing the vessels of the plant, is the basis through which
the other principles are diffused, or to which they are
attached, and which is the basis therefore of all the

parts of vegetables, with the exception of their secreted
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juices. It is;, when freed

AR o
d irom the principles diffusec
i TR, . 19 5 | - - ] . ! l Rkl ]
aroughn ity wsipid, inert G4 ilsoluble, liable 1n a hy-
mid state to slow spontinecus decomposition, inflamma
i 1
ble, and deco iposed by heat, leaving 2 large residuum
1 | ‘l . 3* 1
charcozl, which indicates ¢ wrhon to b s 1ant
ingredient, whence probably arises its solidity and cor
parative chemical mactivity, Being insoluble in water,
or in alkohol, it forms the greater part of the residuus 3
when the active matter of vegetable substan has by
abstracted by maceration in these solvents
3 = i = R By 1 1 . 1 i | -
Besides the pring iples which can thu ob I in
distinct form from vegetables by analysis, there are othe
of a more subtle nature, which have been supposed to exist
in vegetable matter, though searcelv ¢ ipable of beine ex
L - - o e 4 )
hibited in an insulated state; such are the na o1
Spiritus Rector of plants, the Acrid Principle, the Bitter

Principle, and the Narcotic Principle.

The Aroma is the principle in which the odour of
plants has been supposed to reside. This qu:;ifz}r 1s ge-
nerally found in the essential oil 3 but there are some ve.
getables,

having a strone odour, which yield little
O 2 p
no essential oil, such as the i

or

Jessamine, the violet, or the
rose; or, if this oil be procured from them in small

quantity, it has not that strength of odour which, con-

sidering their fragrance, and the smallness of its quanti-

ty, might be expected from them.

'l'lmy exhale this

odour, however, when exposed to the air j it is at length
dissipated, or it is communicated to water. by distillation
at a very gentle heat. Hence it has been concluded, that
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ol
{2
a principle more subtle than the essential il exists in
which the odour resides, and that it is even this principle

which communicates odour to the oil.

m - .

I'hese facts, however, are altogether inconclusive,
The property of odour may belong to any of the proxi=
mate principles of vegetables, and does belong to princie

ples of very different kinds; it exists in other bodies in

which we cannot suppose

the existence of any common

principle ; nor is there any réason to assume the existence

of such a principle in plants : and all the facts, which
have been considered as favourable to the opinion, are

accounted for on the s sitton . that essential oil is the

more commen Princi

le of odour; and is capable of being

volatilized in small quantity at a low temperature, and of
thus being diffused through the atmosphere, or commu-
nicated to water.

The existence of an Acrid Principle has been inferred
from an acrimony residing in some plants, which they
lose on drying, while their other active powers remain j
and from this acrimony being in some cases transferred
to water or alkohol by distillation. It is not very cer-
tain, however, if this quality is not in such cases con-
neetod

nected with some of the known proximate principles;

¥ . . - . .p o . 1 . i
nor has this acrid principle, if it do exist, been obtained
Pi€s ’

50 as to submit it to chemical examination.
A principle has been supposed to exist in some of the

- e
It 1

obvious, however, that the quality of bitterness may bea

regetable bitters in which their bitterness resid

o

long to any of the known proximate principles; and the

SEE

e T
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qualities which have been assigned to this principle as it
exists in some vegetables, particularly in gentian or
quassia, such as equal solubility in water and in alkohol,

and being precipitated by certain re-agents, rather prove

it in these cases at least to be a variety of extractive
matter.

A Narcotic Principle has been supposed to exist, from
the narcotic power of some vegetables being impaired by
age, without any apparent loss of matter, and from its
being rendered inert by decoction, though no volatile
matter is collected possessed of the quality. But such
facts are rather favourable to the conclusion, that the
loss of power is owing to chemical changes in one or
other of the known principles, probably the extract, in
which the narcotic quality may be supposed to reside.
In submitting opium to analysis, it has been afhirmed,
that a crystalline matter is obtained, which proves narco-
tic, and has been supposed to be the principle on which
that quality possessed by the opium depends. But it
does not, admitting its existence, appear to be possessed
of the narcotic property in that high degree we should
expect, were it the principle on which that property is
dependent, nor is there any proof that it exists in any
other narcotic.

The existence of all these principles, therefore, is ex«
tremely problematical; and the qualities assigned to
them may, with much more probability, be referred to
modifications of composition in the known principles,
which are probably too subtle to be ever determined by

chemical analysis.

e
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AvrkosoL, and the ETuers formed from it by the ac-
tion of acids, cannot be regarded as vegetable products;
yet théy have a relation to these, as their chemical con-
stitution is similar, and they cannot be formed but by
changes- produced in vegetable matter. As important,
medicinal, and pharmaceutic agents, they are entitled to
notice.

ArxonoL is formed by the process of fermentation
from saccharine matter, or from fecula, the latter being
previously subjected, partially at least, to the operation of
malting, by which it is in fact converted into the former.
The fermented liquor being distilled, affords the alkohol
formed during the process, diluted with water, and with
gome impregnation of odour from the fermented sub-
stance. From this pure alkohol is procured by repeated
distillation, the abstraction of the water from it being

aided by the action of potash, or rather sub-carbonate of
potash.

Alkohol is a colourless transparent fluid, having a spe-
cific gravity, according to its state of concentration, from
0.835 to 0.800; it is fragrant and pungent, and in 1ts
action on ‘the living system possesses a high degree
of stimulant and narcotic power ; it is volatile, and in-
flammable, affording, during its combustion, no products
but water and carbonic acid, the quantity of water ex-
ceeding even the weight of the alkohol. It contains,
therefore, much hydrogen in its composition, with which

carbon is combined, and perhaps also a portion of oxy-

gen. It combines with water in every proportion, and,
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;_:'.
i consequence of the affinity between these fluids, they e
mutually precipitate substances which either has dig- 31
solved, that are insoluble in the other. It is d *composed Vi
by the acids, affording, as the principal product, the dif- 0
-.1 5 . § .- ' "
Terent ethers. As a pharmaceutic agent, it is pf much v
importance from the solvent power it exerts on a number q
of the vegetable proximate principles,—essential oil, cam- t

o £ 1 i
phor, extract, and others, and by its property too of i
counteracti the spontaneous t.‘h:m;:::;-s to which vege- |
table matter is . §
Erner. The name Ether is given to a peculiar pro- §

= i

SRR, Sy e e 1 . . 1
duct obtained by the action of the more powerful acids on |

alkohol, the product differing in its properiies according

g
to the acid employed in its formati My, but 10 general be-
ing extremely light, vo ey, and inflammable. Sulphus
ric ether, formed by the action of suiphuric acid on alko-
hol, has a specific gravity not greater, when it i pure,
than 0.716; it so volatile as to evaporate rapid-
ly at the common temperature of the atmosphere ;

in burning it affords water and carbonic acid : its

odour is fragrant and penetrating ; its taste pungent ; it
15 soluble in water only in limited propertion, about one
part in ten. It exerts on the vegetable principles the
same solvent action nearly as alkohol, except on extract
which it has been said to precipitateman effect, however,
I have not been able to obtain from it. Nitric ether j
equally light and even more volatile ; it is inflammable 3
it 15 soluble in water in limited quantity, but combines

with alkohol in every proportion : its odour is strong and
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penetrating. M uriatic ether is more volatile than either,
ey = : ' = . T ) 1 = =2

existing in the state of gas, under the atmosphneric pres-

sure, at 60°; at 50 it becomes liquid, and its specific gra-

vity is not less than 0.874 ; it is transparent, colourless,

i A - 3 3 nilevratol 1o}
odorous, and pungent. Acetic ether 15 moderately hght,

mable, soluble in water in limited

has an odour etherial, but appreaching also

4 = -~
: B All these ethers appear liffer
to OI vinegar. All these ethers appear to diler

from alkohol, principally in having a larger proportion of
) §

o
[}

hydrogen in their composition, to which probably their

ereater levity and volatility are to be asc d 5 and they

{;[t.‘:]L_'I".il:.).' contain a i.?iJ"_"'_

e e R | 1 . r
of the acid by the action of

which they have been formed, which, in some of

ars essential to their chemical constitu

Least 3

Having pointed out the di

guishing properties, ana
- L= ] 4

! T [, PR cemmtin eslatinng af the Proavimatra FPri
the general pharmaceutic relations ol the rroxunaie Prin-

ciples of Vegetables, it may be proposed as a question

1

important 1n relation to the object of the present outhne,

Do these principles usually exist in the vegetable n a

1ation, whence some modification

hey more gunurully

3
et Ha w
L Lle .-} g
3 ' 1 o 5 ) A
Liie !t'-L'.-‘-E'I- 4Ppe  to be generaily the case. l“"hl"
I o el - J

principles can often be observed existing apart from each
other, and even placed in separate vesicles 3 they can in

many cases be g\tfp,n..:‘_--.". bv mechanical means 5 and even
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where they are more intimately mixed, that change of
properties does not take place, which we must have ex-
pected were they chemically united, the virtues of each
principle being discernible m the entire mixture, weaken-
ed, but not changed. It seems to follow, therefore, that
the virtues of vegetable substances do not depend on
chemical combinations of their proximate principles, but
rather on the peculiar ultimate composition of one or
other of these principles. Hence also it is evident, that
in separating the proximate principles of any vegetable,
we cannot expect to alter or improve its virtues, farther
than in concentrating them by a separation from what is
inert, or in separating principles which are possessed of
different or even opposite powers. The attainment even
of these ends, however, 1s, in innumerable cases, of im-
portance in their exhibition as medicines.

From this enumeration of the Proximate Principles of
\"'cgetnb]es, we may perceive the reasons for those pha:u
maceutic processes to which plants are usually subjected.

Vegetable matter being liable to decomposition when
in a2 humid state, from the re-action of its elements and
their entering into new combinations, exsiccation is an
operation to which they are generally subjected, to preserve
them without injury. It is performed either by the ac-
tion of a current of air, or by exposure to heat, care being
taken that the heat shall not be such as to dissipate any
of their volatile principles, or cause any chemical change.

By Infusion in water, the fluid is impregnated with the

gum, sugar, extract, tannin, saline substances, part of the
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egsential oil, and part also of the resinous principle. The

aroma of the plant is generally first taken up : by longer
infusion the water is loaded with the colouring, astringent,
and gummy parts : these are also most abundantly dissol-
ved when the temperature is high. Hence an infusion
differs according 2s the water has stood longer or shorter
ha materiale. an -~ iy ae 1t . Al
on the materials, and according as it has been promoted
or not by heat. An infusion made in the cold is in ge-
neral more grateful, while one made with heat, or by
keeping the fluid long upon the materials, 1s more strong-
ly impregnated with active matter.
By Decoction or boiling, the solvent power of the wa-

1

1er increased ; and hence the liquor always

trr 121 .’.-I-. P
ter 15 still tart 1y
appears darker coloured, and is, in fact, more loaded with
the principles of the vegetable which it can hold dissol-
ved. The volatile parts, however, particularly the essen-
tial oil, are entively dissipated 3 and therefore it is an 1m=
proper process for those vegetables whose virtues d pend,
wholly or partially, on these parts. Even the fixed prin-
ciples of vegetables, at least some of them, are inj ured by
long decoction. The extractive matter, for instance, gra-
dually absorbs oxygen from the atmosphere, and 15 con-
verted into a substance nearly insipid and inert. Opium,

Peruvian bark, and many other vegetables, are injured in

1 - T . p | L
this manner '.3}' decoction, especially it the atmosphenc

air is freely admitted ; and these two tircumstances, the

| 3 £
srar and the oxveenation of
atter, and the oxygenation oI

dissipation of the volatile m:

the extractive, considerably limit application of this

A i . T b RE i S bk adaantamras 1 v
process. Itis still used, however, with advantage, to €%

T TSR e—
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tract the mucilaginous. parts of vegetables, their bitter.

nessy and several others of their peculiar quali

Alkohol may be applied to vegetables to extract those
principles which are not soluble in water. It dissolves
entirely their essential oil, camphor, and resinj and as

these are often the parts on which the virtues of vegeta-

ol
bles depend, these solutions, or Tinctures as they are
termed, are often active preparations.

Equal parts of alkohol and water, in

gener;

general,
still more completely the active matter of plants, as we

extract

thus obtain a solution of all those substances which are
separately soluble in either of these fluids.
When by the action of one or both of these fluids, we

obtain a solution of the active principles of a vegetable,

the solution may be evaporated to the consistence of a
thick tenacious mass. This forms what is termed an Ex-
tract: it is named an Aqueous Extract when obtained
from the aqueous infusion or decoction of 2 plant, and
Spiritous when alkohol has been the solvent. The de-
sign of this preparation is to obtain the active matter of
the vegetable in a small bulk, and in such a state that it
may be preserved a long time without suffering any alter-
ation. It is evident, that it is a process which can be
properly applied to such plants only as have their virtues
dependent on some of their fixed principles, and even
these are often injlired by the heat applied, and the free
access of the atmospheric air.

Distillation is another process applied to vegetable sub-

stances, by which we obtain some of their active princi-
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ples, particularly their essential oil. If the vegetable
matter be heated with a large portion of water, the oil
is wvolatilized with the aqueous vapour: it separates

from the water on being allowed to remain at rest; a
LS

rt of it, however, is also dissolved, and communicates
to the water a considerable degree of flavour, and often
also of pungency. This forms what are named Distilled
Waters. If alkohol be used instead of water, the essen-
tial oil is completely dissolved in it, and we thus obtain
what are termed Distilled Spirits.

By such processes we extract the active matter of ve-
getables from the'inert matter with which it is more o

less mixed, and are enabled to administer many remedies

under a variety of forms, suited to particular circumstan-
ces. A single example will shew the utility of investi-
gations of this kind, respecting the component principles
ot vegetable products, and their relations to the more im-
portant chemical agents. Peruvian bark is one of the
most important remedies in the Materia Medica. Prac-
titioners have not always found it practicable to exhibit it
in substance with advantage, as where the stomach is un-
commonly irritable, or where, from the nature of the dis-

e

ease, 1t is necessary to give it in large doses, frequently

et

epeated, it is apt to occasion sickness and other uneasy
sensations, and even to be rejected by vomiting. Such
inconveniences are attempted to be obviated, by giving it
in the different forms of infusion, decoction, tincture or
extract, as any of these may be best suited to the case
Our knowledge of its constituent parts can only lead us

VoL. l Py

—_
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i
| to the proper application of these processes. From an
! accurate ;ma.iysis of this bark, it has been proved that seven

| ’ 1
, | parts out of eight consist of woody fibre, or of a matter

| - |

inert and insoluble, which cannot act on the system, and
' which affects the stomach only by its weight and insolu-
bility. "The remaming eighth part is that in which the
activity of the medicine resides: it 1s therefore evident
that if this be extracted, without injuring its activity, the
ml:d_i.t:inn: could be exhibited with much more advantage.
This is in part accomplished by the preparations of it that
have been mentioned ; but even these do not convey it
in all its force. [f one ounce of the bark be infused or
boiled in a certain quantity of water, the infusion or de-
coction is not nearly equal in efficacy to the whole quan-
tity of bark operated on. It is therefore evident, that
during either of these operations, the active matter of the
bark has not been entirely extracted, or has suffered some
change. And here Chemistry lends her assistance, and
still farther elucidates the peculiar nature of this sub-
stance, and the changes produced in it by these processes.
i | It has been proved by experiment, that the matter on
| which the power of the bark depends, has a strong at-
traction for oxygen at a temperature moderately increas-
ed ; that during the infusion, and particularly during the
decoction of that drug, this active matter absorbs oxygen
from the atmosphere, and is converted into a substance
insipid and inert.  This leads to the improvement of the
preparations of this medicine ; and experiments instituted

for the purpose have accordingly proved, that, while by
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long beiling the virtues of the bark are nearly totally de-
stroyed, they are fully extracted by a few minutes’ decoc-
tion in covered vessels. The same investigations have
pointed out the nature of the action of some other sub-
stances on bark, formerly not well understood. Thus, it
has been found by experience, that the alkalies, and more
particularly magnesia, enable water to extract the virtues
of bark, more completely by infusion,—a circumstance
elucidated by the fact since discovered, that the extractive
matter of the bark, to which its activity is owing, com-
bines with facility with these substances, and forms so-
Iuble compounds.

Similar examples might be given from several other im-
portant vegetable remedies, which would sufficiently
prove the utility to be derived from the analysis of the
substances belonging to the \'cgctablc kingdom, and that
indeed researches of this kind are absolutely necessary

for their proper preparation as medicines.

The account of the analysis of animal substances, and
of their proximate principles, would, to the same ex-
tent at least, be foreign to the objects of this sketch, as
so few of these substances are employed in medicine ;
and of these which are used, the composition, and con-
sequently the pharmaceutic treatment, are in a great
measure peculiar to each.

heir general chemical characters are similar to those
of vegetable principles.—Composed of a few ultimate
elements, the differences in their properties arise in a great

measure from the different proportions, or the different




modes in which these are combined. And these element
having powerful reciprocal attractions, and being dispm,
ed to enter into combinations almost indefinitely diversi-
fied with regard to these circumstances, these substances

ray. & 3 b I "
are &.‘)&Tl‘enlt"i}-' susCeptibie ol l!u.‘cm'npe‘.-:-_.l:'1:'-1:_. irom the re-

action of their elements, favoured by humidity, by the

11K

iction of the air, or by elevation of temperature.

are even more liable to this than vegetable substanc

for their elements existing in simultaneous. combination
e o) .:\ "|. ’ {1—- 1F1 I X

are more numerous, tneir amnities ‘are therefore more

nicely adjusted, and of course the equilibrium is more

easily subverted.

Along with carbon, hydrogen, and oxygen, which are
1 1

the chief constituent principles of vegetable matter, ni-

1 ! b v 1
frogen, and .'f'.'-‘«..-.h'.'af.]..-‘ :'\LIE_'.'HLI' and pl

to the composition of animal substances. Hence, when
decomposed by heat, they afford products' composed of
these, of which ammionia is always the p r'!:};_'ip--,] ; and the
re-action of these principles, and the evolution of the
products arising from this, seem principally to form th
series of chan 1ges whichh consfitute putreiaction, the

es of spontaneous decom ion to which animal

matter 15 more peculiarly subject.
Like vegetable substances, the animal products consist

of various proximate principles, and some analogy m

be traced between several of the v regetable and animal

anxim;m‘- principles. Animal fat has a strict connection

n properties and composition with fixed oil 3 animal mu-

cus resembles vegetable mucilage ; fecula has a
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elation to gelatin 3 vegetable and animal gluten are near]

ibstance similar to saccharine

if not entirely the same : 2

R P Far s Rl e i : ) S b ren S BES
matter exists in 1111!_'}\} and in some of the other animal

ecretions : in the bile is principle strictly ana-
ogous to resin ; and benzoic, oxalic, and acetic acids are
1 1 1! +} £ vy

common to both. Hence, generally speaking, the Iew
1 T . 1 P [l S ke

1 substances g to the Materia Medica are

wcted on by the usual solvents in nearly the same man-

ner as vepetable substances, and are submitted to similar

ceutic processes. The results of these are similat

bt e Bt e = B P S
officinal preparations. 'Lhus, by the

the active matter of musk, castor, and

d tinctures of these are employed. In
cases water is the proper solvent, particularly of those
which consist of gelatin 3 but such solutions being very
liable to decomposition, must always be of extemporane

pus preparation,




OF THE GENERAL PRINCGIPLES

CHAP. II.

0F THE PHARMACEUTICAL OPERATIONS TO WHICH THE AR-

TICLES OF THE MATERIA MEDICA ARE SUBJECTED.

N ATURAL substances, it has been remarked, are riot al-
ways obtained in that state in which they are best adapt-
ed to exhibition as remedies. They are subjected, there-
fore, to various processes, with the view of preserving
them, or of preparing them for use; and to complete
this statement of the Principles of Pharmaceutic Che-
mistry, the nature of these is to be pointed out. :

These processes, or at least the greater number, and
the most important of them, are chemical, and are de-
pendent therefore on the agencies of those general forces
whence chemical changes arise ; they are indeed little
more than applications of thesey under peculiar regula-
tions adapted to different substances. The general facts,
therefore, connected with the operation of these forces,
are first to be stated, in so far as they have any relation
to the present subject.

The force principally productive of chemical action, is

that species of attraction exerted between the particles
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of bodies, which brings them into intimate union. If
¢wo substances of different kinds be placed in contact,
and with that degree of fluidity which admits of the par-
ticles of the one moving to those of the other, it often
happens that they unite together, and form a substance
in which neither can be any longer recognised, and which
is homogeneous, and in general possessed of nmew pro-
perties. This constitutes what, in the language of Che-
mistry, is named combination, and is conceived to arise
from an attraction exerted between the particles of the
one body to those of the other. It is this which 1s de~
nominated Chemical Attraction or Affinity, and which 1s
distinguished from the other species of attraction by the
phenomena to which it gives rise, or by the laws it obeys,
—from the attraction of gravitation, by not being exerted
at sensible distances, or on masses of matter, butonlyat
insensible distances, and on the minute particles of bo-
dies,—from the attraction of aggregation, by being exert-
ed between particles of different kinds, and forming a
substance with new properties, while that force operates
on particles of a similar nature, and of course unites them
into an aggregate in which the same essential properties
exist. It is possible that these forces, though thus dis-
tingnished, may be the result of the same power modified
by the circumstances under which it acts.
The substance formed by chemical combination is
named a compound. The substances united are the
constituent or component parts or principles of the com-

pound. When these are separated, the process is mamed
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decomposition.  The most minute parts into

body can be resolved without decomposition, are named

- dbeiin
Its Integrant parts ; and it is between these that

tha Fae
4t Lle IoIce

of aggregation 1s conceived to be exerted. Chemical at-
traction is exerted between the constitueat parts,
The most important phenomenon attending chemical
combination is a change of properties. In general, the

form, {ia;-n.sir}', colour, taste, and other se

5 P, o
1S1DUE iiL!F'.J'ILr'S-.

as well as the 1't15ébi!it}', volatility, tendency to combin=-
4 o

ation, and other chemical properties in the compound,

are more or less different from what they are in eithes

of its constityent parts, and irmfu?ml}' indeed they are

.‘..rIE v ol = | . Tl 5 - = e . ] =

wholly dissimilar.  There are cases, too, however, where

1 i i 1 - o~ e ! T 1 - I-\ 1 ' R

the ch Inge 15 1ess L_..,'..'_\'l[L_'I.'.IJlL‘“_. a5 15 exXemplified 1n seyve-
Ly IR at1o01e of Pharr s e the saliskine ~f ol

ral of the operations of Pharmac ¥s—the solution of the

vegetable proximate principles in water or in

j LT e o B 2 T | -
the solution of salts in w

ater, in which the body acquires

merely the liquid form, with perhaps a

density, but in which no Important

nor any new one acquired.

Chemical attraction is not an invariable force

CXErieq

by every body to every other, and always with the same

degree of strength. Between many substances,

not sensibly operate, though this perhaps

It does

may be owin

to the predominance of external circumstances, by which

its operation is influenced, rather than to the absence of

all mutual attraction. It is exerted too by each body tg.

; . : ’
wards others, with different degrees of strength.
it 15 not limited in its action to two bodies, but is fre-
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quently exerted at the same time between three, four, or
a greater number, so as to unite them in one combination.
ouch compounds are mamed Ternary, &c. according “to
the number of their constituent principles ; they are
abundant among the productions of nature, and can be
formed also by thie arrangements of art.

Lhis force is exerted too, so as to combine bodies in
more than one proportion ; and, from the union of two
substances in different proportions, compounds are form-
ed frequently as dissimilar in their properties as if they

were composed of principles totally different. In some

cases, the combination is mnlimited with regard to pro-

2}

portions ; in others, it is fixed to two or three relative

ities, and there are examples where it can be esta-
blished in only one proportion.. The opinion has been
maintained, and is probably just, that the tendency of

initely with re-

chemical attraction is to unite bodies ind

re
1=

gard to proportion, and that determinate proportions ar
stablished only by the operation of external forces.

L'he compounds formed by the exertion of chemical
attraction have apparently the same relation to this power

as simple bodies have : they have a similar tendency to

combination, unite in different proportions, and with dif-
terent degrees of force; and all these combinations are
T 5 r - r | 1 e s
accompanied by the same phenomena, and appear to ob-
serve the same laws. It has been supposed, however,
1 - 1
that when compound substances combine together, the
combination is the result, not of the mutual attraction be-

iween the integrant particles of these compounds, but of




aggregation of its integrant particles, must obviously me
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the affinities of their ultimate elements modified
condition in which they exist.

In all cases, attraction is much modified, and its results

determined by circumstances foreign to the attractive
force itself. The operation of these circumstances has
been established with more precision by the labours of
Berthollet, and been proved to be more important than
was formerly believed. They require, tl

distinct enumeration

1erefore, more
s especially as some of them give rise

to important results in the processes of Pharmacy.

Ist, Quantity of matter influences affinity, an increase

m the relative quantity of one body with regard to ane-

ther enabling it to act with more force ; or, as the law

has been stated, s¢ every substance having a tendency to
L 13

enter into combiration, acts in the ratio of its aflini-

“ ty and its quantity.” Hence an effect can be produ-

ced from the mutual action of two bodies, when one is

in a certain relative proportion to the other, which will
not be obtained when the proportion is changed,—a cir-
cumstance of much importance in Phar acy, requirin

g 10

particular, attention towards insuring the uniform strength
f active preparations s and of much influence ¢ the
Ot active preparations ; and of much influence too on the

results of chemical decomposition, rendering it frequent-
ly partial, where it was supposed to be complete.

2d, CoHESI0N, or the state of a body with regard to the

dify the chemical action of another body upon it, by op-
posing a resistance which must be overcome before the

union of their particles can be effected; hence the cause

'

by the

~ 4+

—
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thdt two solid bodies seldom act chemically ow each other,

and that fluidity promotes chemical action. But besides
this obvious effect, cohesion, even when it hasbeen over-~
come, still modifies the exertion of chemical attraction,
by resuming its force whenever the force of that attrac-
tion 15 diminished, and thus sometimes giving rise to new
combinations ; and sometimes too, when suddenly esta-
blished in consequence of the affinities becoming effective,
it determines the proportions in which bodies combine,
by insulating the compound at a certain stage of the com-
bination. It is thus the most powerful cause in placing
limits to the exertion of chemical attraction. Insorusr-
LITY 1s merely the result of the foree of cohesion, in re-
lation to the liquid which is the medium of chemical ac-
tion, and its action is of course similar 3 and great DENsr-
TY, or specific gravity, so far as it influences attraction,
operates in nearly the same manner, counteracting it, by
withdrawing the substances between which it is to be ex-
erted from the sphere of mutual action.
8d, ELASTICITY, or that property of bodies arising from
repulsion between their particles, and present to any ex-
tent only in those existing in the a€riform state, opposes
the exertion of chemical attraction, by enlarging the dis-
tances at which these particles are placed. Hence
a¢rial fluids combine in general with difhculty 3 and hence
too; a compound which containg an ingredient which,
when insulated, assumes the aérial state, is more easy of
decomposition, and the decomposition i more complete,

than a compound, the ingredients of which are fixed;
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for the tendency to elasticity in the volatile iugmd.e:w

counteraets the mutual zlfﬁﬁiw- and when, by the appl

cation of heat, or the operation of a superior attractio

any portion of it is dis laced, b assumin* the -..-Lls.rir;
Y F Y g

form it is withdrawn from the sphere of action, and

€€ascs to oppose any obstacle by its rL:Tn.-f!r or quantity

to the progress of the de :COmposition, Elasticity too, by
counteracting attraction, places limits to the proportions

in which bodies combine.

4thy, The last circumstance influencing  attraction

TEMPERATURE, or the state of a body with regard to hea
or cold, which sometimes favours, and in other cases
subverts combination. 7 The cause of t: emperature is a pe

culiar subtle power or principle, (in modern chemical

language denominated Caloric), capable of

being com-
municated to bodies, and of being in part at least with-
drawn from them. Its immediate tendency is to establish

a repulsion between their particles ; hence it gives rise to

€Xxpansion or enlargement of volume, greater in each
body according to the quantity of caloric introduced
Fhis progressive

g augmentation of distance, at which the

particles are placed by its action, is accompanied with

proportional diminution in the f force of col

1esion; if car-
ried, therefore, to a certain extent, that force is so far
modified, that the particles become capable of movi

.]]Ia::;'
casily with regard to each other,—a state which constitutes
fluidity ; and, if the communication of caloric be con-
cmumumg, the particles are

length plaged at such distances, that the at

at 1 traction is
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- entirely overcome, and they repel each other,—a state

i-,-L which constitutes the aérial or gaseous form. The oper-

I_ : ation ot caloric in influencing chemical attraction, appear:

I, .

. to depend on the char nges it occasions in the cohesion and

1C

B &:L:;thf-’;’}f of bodies,—favo ring combination by diminish-

ing cohesion, counter: cting or suby erting it ‘nj,f communi=

3 _..L;=='.'5 or :1]L‘1.'L-.i:,in'f ulats‘[ici‘w- these effects too being

("4

i often produced together, and modifying each other.

is

. 'rom the differences of the forces of af flinity among
bodies, or still more perhaps from the operation of those

3 circumstances by which athnity is modified, its power 1s
often Surspcmh\l or overcome, and substances which have

y been combined are separated. This forms what in Che-
mistry is named Decomposition, and it presents results
equally important with those from combination.

The decompaaition may be simple, that is, a compound
may be resolved into its constituent parts, each of which
is insulated. This is in general effected by the agency of
heat. Within a certain ran ge of temperature, the affini-
ty which has combined two budh:ﬁ continues to operate ;
but when the temperature is raised; and when the bodies
differ in their volati lltv, or the 1L|1denLy tllev have to as-
sume the elastic form, the elasticity of the more volatile
one 1s so far favoured by the elevated temperature, that
the rutual "lmui‘.' 15 oyercome, and it is dlbt‘l'l.fugtt! It
15 generally obtained puie ; but the fixed substance, from
the influence of quantity on chemical attraction, fre-
quently retains a portion of the other combined with it.

Decomposition is more complicated when jt is pro-
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duced by the introduction of a third substance, which
exerts an attraction to one of the ingredients of a com- i
pound. When this is effective, the body added com- -
bines with this ingredient, forming a new compound, and

it is only the other ingredient of the original compound |
that 1s obtained insulated. A case still more complicated 5i
15, where two compound substances are brought to act =
on each other, and the principles of the one exert affini-
ties to those of the other; so that an interchange takes .
place, the two compounds are decomposed, and two new

ones are formed. Both these kinds of decomposition axe .

likewise materially modified by the state with regard to

temperature. The former case used to be named by .
chemists single elective attraction ; the latter double eleg- ‘
tive attraction; and both were considered as the results L
of the relative forces of attraction among the bodies con- i
cerned. DBut there is reason to believe, that they arise i
from:the operation of cohesion, elasticity, and the other !
forces thatinfluence attraction; and that but for the ope- {
ration of these forces, three or more bodies presented to J

each other would enter into simultaneous union, instead
of pagsing into binary combinations.

Galvanism, as well as caloric, influences chemical affi-
nity, and, by the attraétive as well as by the repulsive
force it exerts, is even more powerful in producing de-
composition. It scarcely admits, however, of being ap-
plied to any pharmaceutic process.

The orerarions of Pharmacy are generally depen-

dent on these chemical powers ; they consist of arrange-
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y with the view either of pro-

moting their exertion, or of obtaining the products of

chemical action.
Some preliminary o
- 1 ary of

course to of a mechanic

sion of bodies, or enlar

3

erations are frequently had re-
al nature, to diminish the cohe-

ge their surface. Such are Pul-

verization, Trituration, Levigation, Granulation, &c.

PuLvERIZATION 15 the

term employed where solid bo-

dies are reduced to powder by beating : TRITURATION

that where the same effect is produced by continued rub-

bing. LevicaTion denotes the operation where the

powder is rubbed to a s

being facilitated by the

the solid is not soluble.

F
till greater fineness, the rubbing
interposition of a fluid, in which

As by any of these operations,

the powder must consist of particles of unequal size, the

finer are separated from the coarser by sifting or wash-

ing. Sifting is passing

the powder over a sieve, the in-

terstices of which are so minute as to allow enly the finer

particles to pass. WasHiNG or ELuTriaTION, 15 an

operation performed only on substances which are mot

soluble in water. The powder is diffused through a

guantity of that fluid, &

main at rest. The coa

ind the mixture is allowed to re-

rser particles quickly subside, and

the finer remain suspended. - It is then decanted off, the

powder 1s allowed to

subside, and is afterwards dried.

These methods of reducing bodies to powder, can be ap-

plied to very few of the metals, their force of cohesion

being too strong.

They are mechanically divided by

rasping, or.by being beat into leaves, or they are granu-
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1 1 g, y - PEN -
oy meliling the metal

Plhary 3 S T e B i et 3 a
In Pharmacy, these operations are sometimes ot Impor-
tance heaidec merealy promotinge
SLlCC S, DOOIIES INETE } ':-.U'. l\..?\l.-;;:‘

chemical combination.
as there are some medicines which act with more cer-

tainty, and even with more efficacy, when finely levi

gated, than when given in a coarse powder.
As means of promoting chemical combination, it is

evident, that they can act only indirectly ; the b

ing far from being reduced to their minute particles, be-
tween which enly chemical attraction is exerted. They
are therefore employed, merely as preliminary to th
operations in which such a division is obtained
mical means.

Of these, the first is Sor.uTioN. By this is understood

Li ol

that operation in which a solid body combines with

fluid in such a manner that the compound retains the

fluid form, and is transparent.” Transparency is the test
of perfect solution. When the specific gravity of a solid
body differs not greatly from that of a fluid, it may be
diffused through it, but the mixture is more or less
opaque ; and on being kept for some time at rest, the
heavier body subsides ; while in solution the particles of
the solid are permanently suspended by the state of
combination in which they exist, and are so minute as
not to impas the transparency of the liquid.

The liquid has, in this case, been regarded-as the bods
a 3 b ]
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exerting the active power, and has been named the Sol=

% vent or Menstruum ; the solid is considered as the body
B dissolved. The attraction, however, wherice the solution
proceeds, is reciprocal, and the form generally proceeds
G from the larger quantity of the liquid employed, and
5 from the absence of cohesion being more favourable to
1_| the combination proceeding to a greater extent.
= In general, the solution of a solid in a liquid can be
effected only in a certain quantity. This limitation of solu-
b tion is named Saturation ; and when the point is reached,
o the liquid is said to be saturated with the solid. As
X the fluid approaches to saturation, the solution proceeds
more slowly. When a fluid is saturated with one bedy,
5; this does not prevent its dissolving a portion of another 3
and in this way three, four or five bodies may be retain-
ed in solution at the same time by one fluid. In these
d cases, the fluid does not dissolve so large a propostion of
. any of these substances, as if it had been perfectly pure,
i though sometimes the whole proportion of solid matte:
it dissolved is increased from the mutual affinities the bo-
d dies exert. Neither is the solvent power always thus
limited, there being many cases where a solid may be dis
. solved in a fluid to any extent. Gum or sugar, for ex-
ample, will dissolve in water, and form a perfect salution
£ in every proportion.
£ An increase of temperature; in general, favours so-
lution, the solution proceeding more rapidly at a high
than at a low temperature ; and in those cases in which
; a certain quantity only of the solid can be combined with

Vor. L G
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the fluid, a larger quantity is taken up when the tempera-
ture is increased. The quantity dissolved is not in every
case promoted alike by an increase of temperature ; wa-
ter, for example, having its solvent power, with regard
to nitre, greatly increased by augmentation of tempera-
ture, while sea salt is dissolved in nearly as great a quan-
tity by water at a low as at a high temperature. This
difference in these salts, and in many others, depends on
the difference in the degree of their fusibility by heat 3
those which are most easily fused having their solubility
in water most largely increased by increase of tempera-
ture. All these facts, indeed, with regard to solution,
are explained, by considering this operation as depending
on chemical aflinity overcoming cohesion in the bady dis-
solved.

Agitation favours solution, by bringing successively the
different parts of the liquid into contact with the solid,
and thus preventing the diminished effect which arises
from the approach to saturation in the portion imme=-
diately covering the solid. The mechanical division of 2
solid too, is favourable to its solution, principally by en
larging the surface which is acted on.

Solution is an operation frequently had recourse to in
pharmaceutical chemistry, the active principles of many
bodies being dissolved by their proper solvents. Salts are
dissolved in water, as are also gum, extract, and other
vegetable products. Products of a different kind, as resin,
camphor, and essential oils, are dissolved in alkohol and

wine ; and metals are rendered soluble and active by the
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different acids. Solutions in water, alkohol, or wine,
possess the sensible qualities and medical virtues of the
substance dissolved. Acid and alkaline liquors change
the properties of the bodies which they dissolve. In
Pharmacy, the operation receives different appellations,
according to the nature of the solvent, of the substance
dissolved, and of the manner in which it is performed.
When a fluid is poured on any vegetable matter, so as to
dissolve only some of its principles, the operation is
named ExTrACTION, and the part dissolved is said to be
extracted. If it is performed without heat, it is termed
MaceraTION ; if with a moderate heat, DiGEsTION; if
the fluid is poured boiling hot on the substance, and they
are kept in a covered vessel till cold, this is denominated
InrFusion. DecocTion is the term given to the opera-
tion when the substances are boiled together. It is evi-
dent, that these are all instances of solution, varied only
by particular circumstances; and I have already stated,
under the analysis of the vegetable part of the Materia
Medica, the advantages belonging to each. LixiviaTioN
1s the term applied to solution performed on saline sub-
stances where the soluble matter is separated, by the ac-
tion of the solvent, from other substances that are inso-
luble 3 and the solution obtained in this case is named a
LEey.

The other principal method by which that fluidity ne-
cessary to chemical action is communicated, 1s Fusion,
It requires, merely with regard to each substance, the

necessary degree of heat; and where this is high, &
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performed usually in crucibles of earthen ware, or some-
times of black lead, or on a large scale in iron pots.

Chemical combination is frequently promoted by an

elevation of temperature, though the heat may not be so
high as to produce fusion, but only to diminish cohesion
to a certain extent, CALCINATION, as it used to be
named, or metallic oxidation, is an example f this; a
metal being heated to a high temperature, 5o as to enable
it to combine with the oxygen of the air. DEerrLacra-
FION 1s 2 similar operation, an inflammable or metallic
substance being exposed to a red heat in mixture with
nitre : the acid of the nitre yields its oxygén ; which being
thus afforded in large quantity and nearly pure, the oxi-
dation takes place with rapidity, and generally to its
maximum.

‘When chemical action has been exerted, other opera-
tions are sometimes required to obtain the product, or
sometimes this product is formed and collected in the
operation itself.

By EvaroraTion, or dissipating a liquid by the appli-
-ation of heat, a solid substance which has been dissolved
in 1t is recovered, and this operation is one frequently per-
formed in Pharmacy. When performed on a small
scale, vessels of glass, or of earthen ware, are generally
employed, and the heat is applted either by the medium
of sand, or, if it is required to be more moderate, the ves-
sel is placed over water which is kept boiling, forming
what is named the Water Bath, or Balwenm Moarie

When performed on a larger scale, shallow iron pots or
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i

teaden troughs are used, to which the fire is directly ap-
plied ; and experiments have shewn that the operation is
conducted more economically when the liquor is kept
boiling strongly, than when it is evaporated more slowly
by a more gentle heat. There is, on the other hand,
however, some loss, from part of the dissolved substance
being carried off when the heat is high, by its affinity to
the liquid evaporating ; and in many cases in Pharmacy,
particularly in the evaporation of vegetable infusions or
tinctures, the flavour, and even the. more active qualities
of the dissolved substance, are liable to be injured, espe-
cially towards the end of the operation, by a strong heat.

When the object is to obtain the volatile matter by
evaporation, the process is of course conducted in close
vessels adapted to condense the vapour and collect the
hiquid. Thisforms the operation of DisTiLLATION, which,
with regard to different substances, requires to be con-
ducted in various modes.

When a volatile principle is to be obtained from vege-
table substances by this process, the difficulty is to apply
the heat sufficiently without raising it too high. The
mode generally employed is to heat the vegetable matter
with wwater, and the distillation is then usually performed
in the common still. - At the heat of boilipg water, the
essential oil of plants, which is the chief volatile princi-
ple they contain, is volatilized ; it rises with the watery
vapour ; 1s condensed ; if little water has been employed,
the greater part of the oil is obtained apart ; if much has
: .

been used, it retains it dissalved, acquiring taste and
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flavour, and thus forming the distilled water of plants. If
alkohol, pure or diluted, has been the medium of distilla-
tion, it always retains the oil in solution, and forms what
are named Distilled Spirits. The still in which the ope-
ration is performed with these views is of copper or
iron ; it consists of a body and head, the former designed
to contain the materials, and to which the fire is applied,
the latter to receive the vapour; there issues from it a
tube, which is connected with a spiral tube, placed in 2
vessel, named the refrigeratory, filled with cold water.
The vapour, in its progress through the tube, is conden-
sed, and the liquid drops from the extremity of it.

‘When metallic matter would be acted on, by the ma-
terials or the product of distillation, vessels of glass or
earthen ware are employed ; the retort, which is gener-
ally used, being connected with a single receiver, or with
a range of receivers, according as the vapour is more or
less easily condensed ; or, if the product is a permanent-
Iy elastic fluid, which cannot be condensed but by passing
it through water, a series of bottles connected by tubes,
on the principle of Woolfe’s apparatus, is used. When
the product obtained by distillation is not perfectly pure,
it can be frequently purified by a second distillation ; the
process is then named Rectification : when it is freed from
any superfluous water combined with it, the operation is
named Dephlecgmation or Concentration.

When the product of volatilization is condensed, not
in the liquid, but in the solid form, the process is named

SUBLIMATION, and the produet a Sublimate. As the
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=ondensation takes place with much more facility, a more
simple apparatus is employed, consisting usually of a ce-
nical bottle or flask with a round bottom, thin and equal,
named a Cucurbit, in which the materials are contained,
heat being applied by the medium of a sand bath. ‘lhe
vapour condenses in the upper part of the flask, forming
a cake, which adheres to it, the orifice being lightly clos-
ed to prevent any part from being lost; or 2 globular
head, with a groove at its under edge, and a tube to con-
vey off any liquid that may be condensed, (a Capital as 1t
is named), being applied.

'When a solid substance is thrown down from a liquid
by chemical action, it forms the operation of PrecIp1TA-
T10N, and the matter thrown down is named a Precipitate.
Frequently the substance precipitated is one which had
been dissolved in the liquid, and which is separated by a
substance added, combining with the liquid, and weaken-
ing its attraction to the one which it held in solution.
Or sometimes it arises from a compound being formed
by the union of one body with another, which is insolu-
ble in the liquid that is the medium of action, ‘The pre-
cipitate is allowed to subside, is usually washed with wae
ter, and is dried, From the law of chemical attraction,
that quantity influences the force of aflinity, it often hap-
pens that the precipitate either retains in combination a
portion of the substance by which 1t had been dissolved,
or attracts a portion of the substance by which it is
thrown down, and this sometimes proves a source of im-
purity, or of peculiar powers in medicinal preparations.

When a substance, in passing to the solid state, as.
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sumes a regular geometric form, the process is named

CRYSTALLIZATION, and these figured masses are denomi- ”
nated Crystals. Their forms are various, thuugh nearly |
constant with regard to each substance ; they are usually |
transparent, hard, and have a regular internal structure. !
The crystallization may happen in two ways, from a 1

state of solution. If a saturated solution has been pre-
pared with the aid of heat, the increased quantity of the

juid to dissolv

solid, which the heat has énabled the lic
separates as the temperature falls ; and the attraction r;‘.'
cohesion being thus slowly exerted between the particles,

unites them so as to form crystals. Or, if a portion of

the solvent be withdrawn by evaporation, and especially
by slow evaporation, the particles of the solid unite slow-
ly, and with a similar result.

In both these kinds of crystallization from a watery so-
lution, the crystallized substance always retains a quan-
tity of water, and frcuuently even a considerable propor-
tion, in its composition. It i$ essential to the constitu.
tion of the crystal, its transparency, structure and form,
and is hence named the Water of Crystallization, Some
crystals lose it from mere exposure to the air, when they
are said to effloresce; others attract wa iter, and become
humid, or deliquesce.

Crystallization is promoted ! by the mechanical action of

the air ; likewise Lw ;!.lmrdmg a nucleus, whence it z'r'm.j;
commence, and especially a crystal of the substance
solved ; and with regard to a few substances, their affini-
ty to the solvent requires to be diminished by the addi

tion of another substance to enable them to crvstall
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In Pharmacy, crystallization is of importance, by
enabling us to obtain substances, especially those belong-
ing to the class of salts, in a pure form ; different salts,
even when present in the same solution, being thus se-
parated by their different tendencies to crystallization, ac-
cording as they are more or less soluble in the solvent, or
have their solubility more or less promoted by heat, and
each salt, when it does crystallize, being in general pure.

These are the principal operations of Pharmacy. Con-
nected with this subject, there remain to be noticed the

weights and measures which are usually employed. "The
division according to what is named Troy weight, is that
ordered in the Pharmacopceias. Its parts, with the sym-«
bols by which they are denoted, and their relative pro-

portions, are represented in the following table :

A pound (libra), ib ~12 ounces.
=5 ]

An ounce (uncia), :: 43 8 drachms,

A drachm (drachma), 3 o 8 scruples.
()

A scruple (scrupulus), B 20 grains (grana) gr.

L

Measures have been subdivided in a similar manner,
being made to correspond to the specific gravity of water,
\s the specific gravities of liquids vary, however, consi-
derably, a source of error is introduced in applymng the
standard measure to different liguids, unless the due al-
lowance be made for the difference in specific gravity.
[his it is to be presumed will often be neglected, and
hence the Edinburgh College have rejected the use of
measures, and given the proportions of every liquid by

weight, The use of measures, however, in apportioning
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liquids, being more easy and convenient, will probably
dlways be retained ; and the London College have there-
fore, in the late edition of their Pharmacopceia, sanction-
ed their use. They adopt measures subdivided from the
wine gallon, as represented with their symbols in the fol-
lowing table :

A gallon (congius), . ~8 pints.
A pint (octarius,) 8] 16 fluidounces,

A fluidounce (fluiduncia), f3 8 fluidrachms.

contains

A fluidrachm (fluidrachma), £3 60 minims; (mini.

ma,) 1.
This last measure is one newly introduced. 1In appor-
tioning liquids into very small quantities, the quantity has

been usually estimated by drops (gutta, gtt.) allowed to

fall from the edge of the mouth of a bottle 3 but the size

of the drop is liable to vary much, not only according to
the mobility and specific gravity of the liquid, a circum-

stance of little e importance, since with re gard to each sub-

stance it remains the same, but also according to the
thickness of the edge and degree of inclination, The
London College have thetefore substituted this division of

mimnims, which are measured in a slender graduated glass

tube. The measures of a table and of 2 tex spoonful
sometimes used

are
111 L\tLI]:pOI”l]]LUUb ETL‘“;C"]P;IUD, clﬂt‘i

*1011gh not very accurate, may be admitted where a small

difference in the dose is not important. The one is un-

derstood to be equal to half an ounce by measure, the

other to about one drachm.
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