PART 1.

OF THE GENERAL PRINCIPLTLS OF PHARMACEUTIC

CHEMISTRY.

»
l HARMACEUTIC CHEMISTRY is that branch of chemica!

science which investigates the composition of bodies, and con-
siders, their mutual chemical relations, so far as these are con-
nected with their medicinal properties and applications. N

connects the doctrines of Materia Medica und Pharmacy, and

torms a proper introduction to the study of each; an exXpo-
sition of its In‘int'ipli-.u being necessary to the history of the
articles of the Materia Medica, and being not less indispens-
able in explaining the operations of Pharmacy.. Tt includes
two subjects ; first, the analysis of bodies, so far as relates to

the enumeration of their constituent principles; and, secondly,

the general operations to which they are subjected in thei:
lll'!'il:ll'{”i(n" a8 I'I'L]Jl'{lif'ﬂ,
»
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CHAP. I.

BF THE CHEMICAL ANALYSIS OF THE ARTICLES OF THE

MATERIA MEDICA.

ate nhiect af chemical mvestiraiionss 12 to 1“-!..“

ver the uz;H;'.nhZ!!:-n of bodies : andi the Tesult of these inves.

se which

r"';1r5t1||~ is the reduc i'll-.-_ them mto two classes,
P R I S L g s s Eaen
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are such as consist of parts perfectly alike ; the most mnute
it | p = 7 . . il
particles mto which = '~HII'|=]v body can be resolved, retaming

all its essential properties, and being similar to each, other

I'he latter Cilll, Ol the contrary, be resolved mto ubstances

different mn their f!tl:s;]'u s from each =.1|u-1',;nalt from the com-
pound which they form.
[t 1s from the union of :":w".-’ ubstances that commpounds

are PI'“I.}‘-i""..I- "“]I!'ll LW -iff!i:],l !)irlll.ll.-_ e }'},,r_:LI 1,._..]|J

those circumstances which favour the exertion of ther mu-

#1

attraction, they unite and form 2 con Jmm:ii'., having pe-
]

sy 3 4 . — i " - . 1
culiar properties, | These comppunds are farther capable of

2 . | 1 " T . P
combinme Wil OLNer sunple; boMies, or W |i,i|I cach f)[l!l 1
1 - } . o - . e -h :
VINCH fmives risc 1o & SEri of !‘-'..'Lilt'w still more « xLensive

41 £ 1
and Lhese aprain are capabie of new combmations, or of such
L= ' 9
¥ 1 R - _—
[Miie mixinres '.t:u“ each otoer, 4as to [orm many peeuiing
18t Tl o 'L Y R L 'I ] o |I| l S aTE - l- i 13 "-'L‘
SR . LIETE ATe LOUs produacod, om 3o 0eiy I

‘ all the nroducts of " 1 S e
1ICES, all the products of natuwre, and. ad those wiuch
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It 15 the |'-'."'i‘-..!.E:r'1.' of Ch mis Iy

41008 5 10 determine W |ir. ther bodie Ire simple or

and, if commou 1d, to ascertam the number of thejy conatis
raent 1]|'E.'nji-.|r . the proportirons, and the mg

i
they are combmed,

des in which

U 1 oty : x il b hi . af b imed
I irl' senerad process by which these omects are attaimmed,
1s termed, in ‘the language of Clieni try, Analysis. It is

merely the 'n'.!l.'ll':l[ief.*ll of a compound body into its consti-

tuent parts, and is eflfected either by the ao
| : |

ey ol hedt, or
by the exertion of a supe rior atiraction.

The analysis from the application of heéat, differs accord.
v |

i Iy . . i

g to the composition of the body analvsed. If compound,

t'lj!!-i'-li_'i.l:!' of two --iu:];]t' substance s, be exposed to heat] it in

many cnses happens, that the mutual attraction by which i

principles were wited ceases, and a fil,'ltl]‘.ill”a[llllil or sepa-

principles takes nlace. This iz a;
| I i

an example
of pure analysis ; no hange beimg Im_u[lu-w[, but merely the

ration of these

separation of the component parts of the compound, o that

each is obtained in its original state,

L : =% - - " 1

in"analysis more complicat d 15 that where several sub-
. |

LANnces are f'l;i'_.! themr

nned together, in such a manner that

attractions are reciprocally balanced, and one :-ul'.]-f:mui 18
formed. When a compowund of this kind is exposed to & high
temperature, this balance is frequently subverted, and it suf.
ters decomposition.  But its - constituent principles, instead

of passing off pure, enter into new combinations with each

other, and form other compounds, each of which may be col-
lected, and in its tyrm analysed. It is.in this manner that
vegetable and animal substances areacted on by heat : the
products afforded by their analyeis are not such a pre-existed
i 1, bt e 1-.--.‘..1:1:|;||-|-: formed during the de composition,
inations of their nltimate constituent r.rjm-ii]h---,.

s been named Talse op l,'ull:!_ui'

1 his is what | licated 'u.:‘.!_\'-ii

A
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Chemical Analysis is also effected by the exent ion of a su-
perior attraction. If & compound be placed successively with
different substances in situations favourable to the operation
of chemical action, one or other of them may exert a supe
rior attraction to either of its component parts; a der Ompo-
sition will be 'ill'{}l||]r't'i]., and from the 1nru!|u-lq the cons®i
tuent principles of the compound, as well as their proportions,
may be determined,

As ':""!I.!l'-]'i,J-lli. substances can combine together so as to
form a new con ]m:nu?, it is obvious, that this compound may
be resolved either into the immediate principles from the
anion of which it has been formed, or into those of which
these consist. It is necessary, therefore, that these should
be distinguished. The former are accordingly named the
Proximate Principles of a compound ; the latter the Ul
timate Principles. The proximate principles are com-
pounds; the ultimate principles are the elements of these com-
pounds ; and the results ol analysis are extremely different,
according as one or other of these is obtained.

When by analys 15 the constituent III']IIL'iI\ll‘H of a body have
been obtained, they may often be combined again, so as to
reproduce the substance analysed. This operation 15 named
Chemical Synthesig, and, when it can be effected, 4s the surest

oy

proof of the accuracy of the analysis. It is seldom that it
gan be applied to those c:lm:'l:n-||||.u|‘ which suffer a '.“I'.H]?“r'.tl-
ed analy 1S 3 and hence the ll|r:.|.g-hi.1:u‘.1 of \r'l'_-f_l:ns;.zi' or ani-

% ' ] . ] .
mal substances can scarcely Cver be conhirmed by a F'»I.l!ltlkl;

i '-\.[!l riment,
In analysing the various products of nature, we arrive wl-
timately at substances which we are unable to decompose,

'.I:Ii 'J-II-II!'h are 1=:u'['¢'|'|:|'|- I'l'l.-':l!.‘(h'.l as -.'|r|||l\l1'. !”.l‘ absolute

implic ;T_'\-' of these is not ideed establis hed = for our inabi-

] 1 ‘ g™ - . 3
ity 10 aecompose 1!:“1! may not arise Ircni this, but trom the

erfections of our modes of analysis ; and it is even pre

. .
e NI, T oy "
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bable, that all the substances which are yet known to us mey

be r:1r|1!mit'.1-.]~, and that a mere refined t'J-.:-:“;..H-} mav disco

ver their r-'unpnl-:.! ion. Until this be ac ':E!;!|:'--]|E*(f.. however,

they are regarded as simple, and they are so with regand at

: p : i . T
least to our knowledge of them. As the ultimate principles,
therefore, of all analysis, they ave first to be considered i

proceeding to the general analysis of the mticles of the Ma-
teria _Hl't_ilil .
Of these bodies, OxycEX is the most important.  There

i‘.i no ‘i'l.“lli" ‘Fl}i.‘-l:l;l’_'l' \‘.;'ii'll exerts an .Ill'l':ll."_j Ml O 50 III',:];_"

others, or which gives rise to such inportant compounds.
With a few exceptions, maeed, all the P duetions of nature
are either capable of combining. orare alr

this principle, and Iln--:i{-u-11-|n-:m:nt of its apencies constitute

1 . --l
ady combined with

the maost extensive and i!'l[l{lL'l:Hll part of chemieal science.
”.\-_\;_;i'l'... when uncontbined, always exists in the fgaseouns
state : and 1ts dese I'I[Ilri\t' characters are therefore taken from

T TRV
s IT 15 1=

it as it-exists in the sérial form. Like other sasde:

visible and elastic ; its specific aravity is vather greater than

that of atmospheric air: it

sabsorbed by water, but in a very
small ‘|1!‘cl!i!lll'1in1;|_

I'he distinguishing properties of oxygen gas are those of

supporting respiration and combustion. An animal lives
longer n this air than it does in any other; and combustion

in it 15:morve vividy and continues longer. It is the only air,

udeed, which, strictly speaking, can support either of these
o L 1
processes ; other agriform fluids doing so only from the oxy-

" "
Fen '_1.:_.' contamn.

Its capacity of suppprting combustion is more particularly

1o be assumed asiats charaeteristic chemical property ; com

bustion being nothing but the combination of oxveen with

combustible bodies, :;l'tL'-i;||a:Jl,i1'-'] with the emission of heat

e : ¢
anel Lght, Tt also i .||'\.'|I|\,. howevs r, enters mto combina.

s 4
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tion without the phl-':-.*n:u‘-n::. of combustion being apparent,
nore espet «H when the .'ll::-r,ri:l_irnll of it takes Fﬂ:::.‘v slowly,
or when it is transferred from a compound in which it exist
to anoither substance. ‘The combination of a 11rnil'~ with OXY-
gen 15 termed Oxygenation, or Oxidation. The EII'H('LIl'iH of
this combination have either certain common properties, be-
| .,.-F;‘J'”... to a class of chemical apent .!-f'l.'_'_;lii'-.!Illl_'_'_'l'.i'--hl'lj ii_‘» the
1

=;=;|ri.!|fi.{-,L of A« s 5 01 they are destitute ol these proper-

165, :,l--.:i they are then llr nonunited fl}ji;jl

Oxveen forms one-fourth part of atmosphere air; and it

i3 p:‘i!n'jli"éi_\' on its acency that the many chemieal changes
produced in bodies by that air de !_u-ju!- . Combined with an-
other elastic fluid, hydrogen, in the proportion of 83 parts te
15, it forms Water, the substance which has the most exten-
e {\}u-r;lt'rr_‘.n in promoting chemical action by the fuidity it
communicates, and which more directly produces many im-
portant chemical changes, by affording oxygen to bodies.
Oxygen exisis too as a constituent !nimi]}ir of acids, and
communicates to them their energy of action. 1t is also an
ieredient in the t'r.n,-nlu,}.;;iliu:: of the alkalis and carths;, and
it 15 therefore the principle of alkalinity as well as of acidity.
With all the metals 1t combines, :':|1|'|31:liiljl'-|l]rlff to them a
greater susceptibility of chemical action, and greater activity
in :h-;'n- It |'.Ii='=ir to the -f]\in.:-l' -_‘--.'le; ‘-l:ci it exists as a.con-
tituent part of nearly all the vegetable and animal }n'mhu-l- ;
Hence no ,.li;l.l i!tit IS maore exte Ll'-ll\{]l'- |i'11“.-l:'~i'l.|..:'11it[ none has
_—

a2 more marked miluence in the combinations into which it

Tl E ] R : -
I'he elastic fluid which, with oxXygen ga

» (.s]'.'.‘un 8 Hl
mospheric air, 1s named AzoTE or Nrtrocen. Its chemical
agency 15 less powerful, nor does it possess any very remark.
.'1!.'! ;n"-','ill"."_'r !1_‘- '-.k.hi:'h it can be charac Itn']rt-'; lHJ.H' it 1

distinguished rather by negat=e gqualities, It ish hter than

AT ey B Y Y ST A AR
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e ‘b :
Firegl (S, 15 mcapable ol e combustion or

vationy 1s scarcely sensibly water,” and 15 not

i 1 . £ +hn 4 Y Fover il e -2
combustible i the strnet sense ot the term ; for althouph it

I ] hiinisn 4 -
combines with oxypen, the combnation 15 not rapid ; 1 does

not, after it has commenced, pro: eed of itself, and it 1s not

1.|;-'i.t1:'e|. WiILH ANy s$eénsible emission o1 neat ol

Nitrogen gas forms nearly four-ifths of at

he remawming fifth beinp oxygen gas. In more mtunate
combination with oxygen, and in that proportion in which

a 4 11 . F : e i e
they are mutuaily satwrated, it forms a very powerful acidg

the nitric acid ; and n lower degrees of oxygenation it forms

=-n:1|!sumn_| oy

es which haye no acid powers.  With hydvo-
wen it forms ammonia, one of the alkalis y it exists in some
vegetable substances, and 13 a constituent 5-:'i|!t-5jjh' of nearly
all the varieties of animal matter. "Uhis substance must still
be- regarded as simple, for although, fiom some researches
connected with the action of potassimn on ammonia, conjec-
tures had been formed with regard to the composition of m
trogen, these were always doubtful, and 1t now Ippears were
founded on inaccurate results.

\TnmosPHERIC A1k, of which OXygen and nitroren sre the
essential con JE'.'.il'l;L PATES, hus i]Lt'J'iJ\' '.'nt.' arprerate i;l‘i'.:‘i-r.,

LIES O [hesSe VWO Fasios, uncia combination b M 50 St tihat

1 &, 2 | q . %
U0 HEW powers are acqiu ed irom 1t awd, as the OXygen is

il 1 . : ] . e L. L o £ +hi

the more enerscle mgroaent, the chemi | agencies of this

i A o 1 &) : ¥, ighie ' : I+

' depend ciaefly on the operation of this prineiy i

I i ! ]

. ._l 3 . 3 1 i

YIS OXYEen Lo a number of substances, with e or i
s | +} ! thea 1 1 1 tvi 1 i 1
pirdily, and thus changes thelr cpemiend constutution, i

ymetimes aets too by gommunicating humidity ; and in a few

cases, by affording an elastie fluid, carbonic acid gas, which

i
3+ gwe e 1 i i .
15 diffused through it e emall MODOrLIOLN. Its nroFen  ex-
erts no active power, bu .;.}1:_:'{3"!_, erves merely to dilute,
il fe o4 L e

aerate 1O aUaall 9l e oxXvyeen ras.
+ 3 ¥
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HyprosENn is another elastic fluid, which in the system
! ] : i 1
of modern chemistry has been 1".'*_"'L]Iil'll as elementary. In

its zertal form, in which form only it can be obtained uncom-

bined, it is the lightest of all the elastic fluids, and the lightest

1 | I ® N .
substance therelore whose gravity we can ascertain, It i1s
distinguished farther by its high inflammability ; it burns when
an 1miited body i ApPproac hed to it in contact with atmos-
i_)[u':‘ic' :|:'I'1 and !'\l:[ncrt g 1f il.'.'"u'ﬂ'!-'-u:'. mixed with the air.

I'lie p"m!llt'i of 1ts combustion is water, which 18 therefore

f'1"||-i|li‘i'-"|l as a'C II|J|‘.“I|tI!J of 1 'L‘.'il'l| OXYy@ei. Combined
with nitrogen, 1t forms ammeonia : with the :J!'iI’IL;IL'_‘. i flam-
mables, sulphur, carbon, and phosphorus, it forms compound
gases : it dissolves even some of the metals, and it is an
abundant ingredient in vegetable and animal substances.

W ATER. of whie h IF_'-IiI'H_:‘__{'I] 15 F|'|i.‘ |}:|":t', 15 a substance ex-
tremely peculiar in its chemical relations.  Its power of com-
bination 15 extensive, theve being few substances on which it
ulm'.- not act, or a‘.jTJJ '.‘I':I']i' 1l lllnl'-u not r(r!|.|:i1lt'; _\il in |llt'
greater number of these combinations no energetic action 1s
.|;=]1l_|_'.'c-r!; it i general scarcely produces any alteration of
properties ; and hence its most important operation is the
communicating that state of fluidity to bodies which is ne
cessary to their mutual chemical actions. It is more pecu-
liarly the solvent of all saline substances, and of the greate
number of the earths ; and it disselves many of the vegetable
and animal |1|'m.’lu'l.-.. When it communicates oxygen, it pro-
duces more 1-:5F'|ir:'i‘.!lﬂ {'IH'III'_-"l'-w. Several of the metals are
slow L:-' ::\ir,'--h-[] !1_\_- il g and when Iilf'_‘« '..’H‘l!:-.l:lil:(E h_'_. ;l('jl['\’
it often acts by affording to them that oxygen which is ne-
cessary to the solution. Vegetable and animal substances of-
ten suffer chemical changes from the oxygen which water im-
narts, as well as from the fluidity it communicates favouring

the re-action of their constituent parts ; and in their decom.-

Ry 1 ST
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lnu.iﬁiuﬂ at elevated Lemperaturcs, the elements of the water

thesy contan entey wto the composition ol the e e s which
1 I . o m |
these decoinpo itions attord.
(4 % 1 1 . 3 i~ i
:]15-1-:- are waree substances sup] psed to be s '1‘.\ aistin-
i Al -
- oo \ 1 *1* 1 1 1"
::_'i'J‘thl'!] by the ElI'L‘H:'J'H of wikamn ability, and Dence named
3 & | ; /

i 1 | Tav) - L Ay ira ]
Hlliih' ILl]..LI!|.‘lI|'.']_'.'." '\\]I|:;:'. exist as constit cnd :I 1 '|IH" -1

of a number of natural products. ' hese are carbon, sulphury

] ] - i1 ;
and i-lin-,n]:;-;-u-.. Some researches appear to favour the con

clusion, that they contain portions ol hydrogen, and perhaps
: I } i

of oxygen, whence 1t is doubtful if their prare inflammable base

have been obtained. They arve destitute of the metallie! ]uf= 1-

.
I ; oo : Rk
dour, opacity, and -.i:u-|[u.' gravity, and are comeeted chnely
by the common property of inflanunability.  When united
with oxygen, they form ac ds.

CarpoN, The ultimate base to which the name of car-

bon ought to be '.tl‘-l}l‘tﬂ!l'i'.!?t'li is . perbaps still unknown to
us 3 but there are several substances of which it constitute

the greater part, and in which it appears 10 exist in a state

1t .ll']_\r J‘rlll'f'. \‘ll_,'ll.rll charcoal i hl!ll;ill*,‘ alimost l'Lll]l'u Iy

i 3 e - % o | X
t"!l:wilrl]t-.l., TOIINIE with th' axXygen \‘Llll| \'\.I.Iu‘, 11 t'L:ii'.lm'.l--

a peculiar dlastic fluid, carbonie acidy and leaving only a small

‘-'* H |

residuum of earthy, saline, and metallic substauces.

diseriminating appellation of the pure inflammable mattes

which thus combines with oxygen, the term Carbon was in-

troduced, and it denoted therefore simply this matter iree

fiom the other substances mixed with it in charcoaly m

|-'-!l|'u'|‘.H~ not essential to 1ts constitution. It was aiterwa ds

T o i : s
HISCOVERDL, that the I 1!.:-:'..[., which was known to be a
combustible body, affords in burmng preeisely Lhe sune pro-

duct as charcoal, and bence therefore consists of the same

inflammable matter. Different opinions were advanced w ith

1 " i "
he ditierence Delweel charcoal ;11.;! Ll.::il!ul.n[ s AS

thics gbine in burning with the sume proportion of oxygen,
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} - 1 1 § }iilos . e
it atlord precisely the same product, the differenc appears

to be mi i_‘i'_"-' |-'- Argrprecgtion : 1'!1‘-'-':!:!| -'Ii .' COMMmMOn st
- W .

nowever, alwavs contains a portion of it\'t[]'(s_--.'f'l.l._ and it

doubtful if it can be e tirely Freed fig m it. In the substance

. .
named Plumbago, t

}y LINE {'_.-l':;.r1|:'+-'ull:- base 15 -‘I'.'l,:lt'ti \Lilll oL

mall quantity of iron. It is to the inflammable matter come-

non to all these substances, composing nearvly the whole ol

I i

heir weight, and forming with oxveen 2 peculiar acid, that

the term earbon i .|1||1.|4':-11|"L:I-'-'|1.

("11'511-“. besides '!_'\].--',IL'I r as an ele |'J,- :|'|-_- lt‘llllll?'-!iiH.‘

ment
|

of many mineral substance , 15 an abundant ingredient in the

products of the vepetable and animal systems.  Not bemyg

'.'i-f.1:i|| 3 i 1'4-|'!||'- 1i|t' tll'lnll_'-ll::'l |,'\;|I'i Illl |iH' | i'!II':-! INAaLs 1‘.ih'1|

;!II"-t' A'C 1:!!"!]?“.‘-"'\111 |J ||[ §L 3 Zi:ﬂj i. 15 !-‘.‘ |i:;. rJ(l'rHH;in_Jl_
i - i

on of vegetable matter, especialls

of the wood of plants,
that it 1s obtamed in the form of charcoal. With OXyFen,

combined mn different proportions, it forms two elastic fluid

|'|I!-fu-!-| 0X iI!"-; and carbonic H -:i.I. ‘-‘l.!-l.!‘. ]I'.lr?‘H'-t I '-Llil 0OV

gen, in different El:'u]mi'linnl:, it forms various inflammable

rases.  Alkolol. or pure ardent spirit, which is the product
the fermentation of saccharvine matter, is a similar COll-
pound ; mnd ether, which is formed from alkohol by the ac.
tron of acids upon it, 18 of the same t'tp;::pfriﬂnr] with & ]!rj'_:"l'L
| 'uj_‘i‘."r'..iil[! of ||_‘-r!'|'r:;_'_t-1:. IM ‘-i_‘\, -’E!r Lt !'n‘ir'_\ Co alli!.:ltzltinu ot
carbon, hyvdrogren, and OXVEen, i various proportions and
nodes of combniation, appears to constitute the ;:-'i'.:t'i|~ul Vil

rieties of veretable matter.

SULPEUR 18 found In nature principally as a constituent

part of mineral bodies. It exist: combined with many of the
metals ; and united with oxygen, forming sulphuric acid, it
1

# R i .
enien Ity Tl

eompounds, Tt is highly inflammable : in burning it com.

yis o~ 1
composition ol a t|l:1i|fz-,'1' of saline and l:-.il| \

1y

- 2
POLET

bincs with oxygen, principally in that proportion whicl
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n elastic’ flmid, pungent and -..ii]q\l~;-=|ji,l._l-_ ‘--'I‘I,;i'lll!'l'trli-i acid.
With & larger proportion of oxygen, 1t forms a dense inodo-
"OUS ]".I-i'l acii, s1 phiime acid. W I |l“' arogen, 1t forms an

1 . < ca g . ) ai ‘ :
mflammable gas, sulphuretted I:u'_.--n-w_; Iy Which exists an na-

C mmpregnating water i the -'e]i‘—l:liu'nlu-~ mineral witers :
] &l 1 M | . LR 1 e
N0 s « HH:'I:IJ]"'H.. either alone, or ‘.Hil1 i :i{[l|l| 101 PIrid-

portion ol 1|'L1||'{'.ill.'-.'.. LOTIIRIE what 13 named ~-'_:"'_'l‘-‘-:i}i'ihtl't'l

ted hydrogen, enters nto combination with alkalis, earths,

md metalli u‘_irii‘--., formng several unportant I]:]_:’_'J:;;|['l-!|.’;{:
- A

preparations. Lastly, sulphur exists as a constituent part ol

mimal substances : hence -u.-lpﬁ_-!;m ited hydrogen i generally

1'\'11]'."._'[.\ ;lJ Lie l|tl'|'|-‘1 yOSLLLON of these by heat or pairetic-
! |

. < 1 i - A ;=
aon: it has also been cll-lu Tl{i L1 !!|'.L' i'\'|||i}‘_,"Lll”|| ol a lew

‘»-'!'.!-_l-!;i]sh i. In its common state, fl'FJulm-.' appears to contain

2 portion of hydrogen.

PHOSPHORUS ¢ s chielly as an mgredient of animal mat

ter.  Combined with oxygen, o the state of an aeid, it also
enters into the composition of several of the produets of the
mineral kingdom. It is of a soft consistence bke wax, semi-
transparent, and of a white vellowish colour : it is so
h || milammable that i burns ponLaneou E_\ whei |"\Il}d3:\--.f
to the air. It combines with two FH':-|?I\I':‘EHJI-~IH"U'\'\' en, form-

x 1 ¥ L1 1
HF TWO acuds, 1_1]! llll'l-j1_':rj'.-'l'- and the |I-‘||_I‘-\-i

hydrogen it forms a gas highly mflammable ; and it unites
|- (] 1 i 1 1 1
with ‘-!IJ'[hhi..' and with the metals., 1t had been supposed o
contan mnte f||‘.;=r|li1l:-- ni']1\ui|r;_--1:-sp.;n:=} oxveen, but ther
15 no conclusive proof that this is the case.
T'he class of METALS is an extensive one, the substances
- * '| - » - 1 41
L0 \*.E'.H'H Lns name 1s .'|i_:|i.-i'nin'1.|i: d b I numerons, and the
number being still farther augmented, if the bases of the al-
] | 1S i y O > il 1 gy
kalis amd earths are to be admitted into the class.  The i'h o
. \ 1 "
3, characteristic of the metal

510l properiig Sy 4ATE OPacIty,
| i _

1 - 4 . FE™
ereat lustre, density, ductilityv, and malleabilitv, Lhese are
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] \* 1" o | 1 s
EILJ'~-I.'H-'| a 1n dilrerent degrees oy :|1t- cifferent metials, and o

the bases of the alkalis and earths are to be admitted as me.
g g g e | E | | B s
tals, the property ol density cannot be conswdered as distine-
pert) ;

; i i .
tive, as some of these are even hghter than water., With
regard to ‘chemical properties, the metals are fusible, in ge-
neral not volatale except at very intenseé heats : they are ca-

able dnk:. vl i vos Rt 1) S Ty P S .
pable of combiming with oxygen, with hydrogen, sulphur,

1 P = — bl e _ri .,...1.1’.. - g 1
carbon, and F.]u,-EJLU!I.\.‘ with each other, and when oxidated
they unite with acids, alkalis, and earths.

Of these combinations, that with exygen is the most im-
portant ; and 1 relation to the object of this outline, the
only one requuring any farther observations.  This combina.
i:n_t i. l.'ﬂi'l.'H'll ill. l.;llt':ul!- |:HHEI". W Inen l.t:-:l{:! 'm contact

with the air, they attract its oxvgen : if the te mperature be

very Inghly elevated, as in that produced in the galvanic cir-
cuity they display during this oxidation the [;|::-g:|:;1u_-u;1 of

combustion ; even if the temperature is less clevated, several
of them buwm more or less rapidly 5 but the greater numbe
are oxidated more slowly, and without any sensible extrica
Lo of l;--_h[. sSeveral metals are slow i_\ oxidated h_\ water,
or by thi _iL..'n'. actionof air and water at matural tempera.
tnres. .-'imi' F |'l lu. iJI::'r|! CHll :M- U‘-.E[!'.:[li.l l:_‘- L il!‘-, ii;t' :l_:':,l.[
either direc thy i.;:j.:..'ii:.;; oxygen to the metal, or l'il.1!l]:li}_-l 1
to attract thi 1'”;-‘“ ",!‘]" from the water which i present.

‘The compounds of metals with oxygen belong in general
o the ovder of oxides. 'They are destitute of the E!I’!_\.‘-.;t:.'-l
proper 1es of the my tals, and have an r:u't}._»-JiLr appearance.
Two or three metals acquive, in their highest state of oxy-
B nation, acid powers.

In -.ntnla'luin:;" with OXyen, different metals unite with very

different 1]I1i'lli’il]l s of it. TFach of them combines too with

ditterent }:1'(1IJ:I|'iJ|JJ|~, of DXV ly \1i\-51l_‘.',' rise to the *JJ'IH]IH tion

from the same metal of oxides having different properties ;
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imd these diflevent oxides form the bages of {.““.ij]”mhiH which

Y 1 1 : . "
apre often also éxtremely disstmlar,—2 cireumstance of much

importance, as 15 to be afterwards 1|1u':|.'n-¢1 out, with regard
1o the l1!l'.:['ll!'.!'-"{'l.|'.ll{'itl pracesses on illl' metals,

When the metals are combined with oxvgen, they become
capable of combining with the acids, and they then ac quire
greater activity and power of chemieal action.  This pre-
vious oxidation of a metal is always necessary to its combi-
nation with an acid, and hence, when acids act on metals,
they first impart to them oxygen, or enable them to aitract
oxygen from the water, or sometimes from the air, and then
combine with the oxide that is formed. '~ As the same metal
s (*;a}n:l[ﬂw of existing in different states of oxidation, 20 by
combining in these states with the same acid, it forms very
‘.!'il]';‘.‘l't'lli {'mlilmmul_. . :1!‘.1! (1“--\1,' 1'[m||'|-.|n:|,.E-: A1 t".lq'lJ'lL r I]l\- 1=
safied by the different proport ions of acid combined in them.

Metals ave rendered active on the living syetem, 'EII'::It'i‘l!:\“_l’
h_\ hl'iil:.l_‘ thus combined with oxXygEen, or farther combined
with aeids.  In their metallic state, ['Il'\ eldom |1:'l-nEL!H' any
sensible effect ; and any effect they do produce appears to
‘:}'-I:l from 1IiL'iE' .lll_.[li_!" {']il'llll.\':;“_\' .]tlilt on bv the _:I‘,t-.{r:.,:
fluids. When oxidated, they becorme more active ; and still
more so when the oxide is eombined with an acid.  And
even the degree of oxygenation consideyably mRuences thewr
powers ; so that from the same metal !'Eikilll'.'!i.“r['_- of Very
different degrees of medicinal aetiy ity may be obtained, though
all agrecing in ‘the kind of action they exert.

It would be foreign to the object of this ske teh to mve
the description of the individual metals: it is suflicient te
have stated with regard 1o them these general facts. Few
of them exist as common ingredients in the composition of
natual substances, with the exception of iron.

F iH' i |':|'\'-| I'.'tl t':‘k} THS CON ﬂ!'l,"!'j—. b | jI;_"LI‘ '“ll}"l"-]'l:{".'.‘-.. }1['."'1."-"



Mg CErtamn commoil propert
- v .1 " 1 Ty .
{ -'Ir-"‘-\ ol the various compounds, not metaliwc or il imabl "

vimech oceur in the min

kingdom. Aunanaloey had often
] ]

heen observed 1o €xist between these substances and metallic

oxides, which led even to the conjecture that they ave of si-

1
5

mar constitution, or consist U." ;'.r:-{u';!::' DASES |'t3;:|?'-i[.1, o wath

R W i i
rly. been eitected

OXygerl. Their de nn;im:-';r;(,.- bas acco
i;', 11':l':-.l'r|1,'i~"=.'i[r~. G ! .,f!'\:‘.'.'“.‘r:.' 3 ';n\ i1'C E':.-u.:.n'_:mi;. n;' Ol
tain bases with OXYgen, and these bases POSEESS, g neral pro-
perties, so nearly allied to those of metals, as to be sufficient

periaps to justuy the placiee them in that El:.r', vt still so

atrord some reason ir them

’ ; . v
LAUTIES, AS THeV 4I'c Daned, 1o s
unguish them Iroan y varions earthv averecates which exist

vy % 1 2
ur natare, have been n.-'.:u:jl-nl a5 substances I..-|='-"|.. Lis-

bl . 1 ‘“ e .
tubie 1 water, hixe iy and nearly wfusible by heaty uninflan.

mable, and capable of combimng with acids, so as to neutri-
| 1 4 i
sLAG LD EL il ] i 3 L 1] l i i

- En > . ) e e
.-ru}.-l'1:|t‘n..-'l 3 dor there are several of the emths wihach have

["!!.""- tasle, and ar t'i:.!-i I WwWaler 1o a4 '.'llH'Elil::IiIA
exXLent, and all oI LHEID THIY pe tused by vers ALLCRESK !J-".L|,“

| § it priucipal eartns, are DX, AT, MaZlicsi, Lime,

Barvie S and Strontites. Tarcon, Gloewe, ana Itz Lily have

e 1!:;::|,!:“[ clanns to be |_,,'-j~.||.i s cl

neh munate (juintiitics as to be domparatively unimportant,

&

1 ! i .
0] 8| IS 8 abondant mgredienty not only i mane val sub-

lances, bt Irequently contained in vegetable products,

and forms rt of the cartnuy residunm ol thee ded l.',||.].1--.-l!|1.ln.

pa
It 18 tasteless, nearly infusible and insoluble in water, and is

pe: uliarly distinguished by its inertness, and comparatively

: . 3 . . 7 .
lll'...l-|[ rangec ol (-‘.;I||i||.\ 1011 5 among the acids it comnes

only

!'.iill lllin' I]LiL.lL:', ;m;_i EVEIL _-.l.",H'l'i'i..\ neutrilizes |I Pro-
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perties. It is dissolved by the fixed alkalis

s and it unites by

fusion with them, and with the other earths, and the metal
lic oxides,

RGIL i insipid, soft to the touch, infusible, insoluble in

ter

ry and particularly distinguished by forming with that

fluid a ductile plastic mass, which hardens and contracts con-

siderably when heated. 'With the acids it forms compounds,
which have generally a sweetish styptic taste, ‘and which
possess the property nii:|--.||'ihy;1;‘1!:'j.'.

MAaGNESIA exists in the form of a very light white pow
der, smooth and impalpable ; infusible, insoluble in water,

i . . . 1 s 15..% .3
and not lormng with it a conerent e te: it has a Hantiy

hifll‘1' Lasie, {']I'—H!'!.t'- rh(- Mo di'.'i.-[':l‘.t' vegetand

'!Ji\'.“.' l'--thL..'
to a green, and combines with acids, forming compounds, in
general very soluble, and [l.:\i::;=' a bitter taste. In iis pure
form it is medic mally employed as an antacid, and its sali

\"HJII"H‘IPILII!- IIL:H‘ m ;:r-nl";';l! HA l:lf]l'.ll'lJL' poiver.

LimEe, or Calcareous Earth, dieplays still greater Qnergs

of action. It is so far selable in water, as to communicate

io the -.[.-Iur;uu a very l:.al“-,ll .‘!.'r|,:-u' taste, and the Fuuu:-r ol

changing the vegetable colours to 2 green. Being usually

obtained by the dec omposition of limestone, chalk, or marble

by heat, it is in the form of a hard mass : but whien 1t im-
i 2 5

1 g 3 . :
bibes water, either direc tly, or Jrom ex posure 1o the atmos-

phere, it splits, and falls down into a white powder perfectly

dry. It is infusible. Combined with the acids, it neutralize

their properties. Its action is considerable on the animal
system. Divectly applied to animal matter, it acts chemi.

1 . . - o
cally, producing decomposition, and thus operating

1S an es-

charotic. Given in solution, it exerts an astringent and to.

nic power, which power is also :I1z~.1rl;t}t-t{ in several of its e

£ i : : :
line combinations ; and by its chemical agency it acts 48 an
":lll'.u:illt .'uul.J as hag been ;rlp!u!:--i-fL .:;.!'.I'UE'I‘ as a Iithontrin

VOL. I.

1+
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tic. Its base, Calcium, as it has been' named, has been ob
tained, though not perhaps perfectly msulated ; it has the
metallic lustre, and 1s highly mflammable.

BaryTes surpasses lime in energy of chemical aection.
Like it, when in a solid mass, it absorbs water rapdly, and
falls mto a :i|'.'.' white |l‘.n'.'(]t;l‘ ; its taste 15 harsh and caustie:
when water is combined with it, it fuses by a heat compa-
ratively moderate ; but when this is dissipated, the heat re.
quires to be raised to a much higher point. It is more so-
{uble in water than any of the earths, cold water dissolving a
twenty-fifth of its weight, and boiling water even more than
half its weight ; this latter solution depositing, as it cools,
transparent in-iwm:ltj.c‘ crystals. Its solution changes the ve-
getable colours to a green. 'This earth combines with the
acids, and either from the superior strength of its attractions,
or the influence of cohesion on its combinations, it decom-
poses the greater number of the salts of the other earths

and the alkalis. It exerts aflinities to the other earths, and

to sulphur and phosphorus. Of all the substances of this
class, it is the one which acts most powerfully on the living
systeimn. Fven in small tfn:l!lfiiil’.‘.'w'._. it occasions unpleasant
symptoms, and its pt-v[nu-:llinm prove imimnu_m:x to animals,
From this quality, and from another, the great specific gra-
vity of several of its saline combinations, particularly the na-
tive sulphate and carbonate, barytes was often more pecu-
liarly .-:t;lpn.lf'd to be of a metallic nature. Its (ll'('t)]lrsmhifiml
has been effected by the ‘.llll}[ill,_"_ﬂi!:-ll of galvanism, and a base
obtained from it, of a metallic appearance, having the colour
of silver, eonsiderably heavier than water, fusible at a heat
below redness, not volatile, inflammable, and reproducing ba-
rytes when combined with oxygen.

STRONTITES, the last of these earths, bears a close resem-

blance to barytes in many of its properties, Like it, it has

e R T L R SRR T,
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a pungent acrid taste, is soluble in water, crystallizable from
its saturated solution by cooling, changes the vegetable co-
lours to a green, combines with the acids, and decomposes a
number of the compounds which they form with the othes
alkalis and earths. TIts native compounds, too, have a consi,
derable specific gravity. It isy however, much less soluble
m water than barytes ; it requires nearly 200 parts of cold
water to dissolve it; boiling water dissolves it in much larger
quantity. Barytes decomposes its salts. It is not poison-
ous, nor does it :‘.EIIM'::I' o exert any marked action on the
living system. A characteristic property of it is that of its salts
causing inflammable bodies to burn with a blood-red flame.

th][:'.'. Hl I|.-.‘ .‘Li"u-'r l_:i" substances :l('{'i’)l'l]ilt}{ LO IEH H't !if.'—
mical relations from the metallic oxides through the earths,
it 15 terminated h_\' the Arxaris. These possess the chemi-
cal property most characteristic of the whole class, that of
('“I“hilli“"_"' \'\ish 2 L 'EI.E.:‘ net |'-‘l|i.-l'.‘|:‘l}‘\: [}"' ‘ul(.'id l’l'\)l]l'l‘[i'ﬁ""; :Hll!
they form compounds, analogous in general properties to
those formed by the earths and metallic oxides with the
acids. But they display still more energy in their chemical
actions than the earths do, and are more remote in their qua-
lities from the oxides of the common metals. Their taste
is extremely acrid ; they are highly caustic ; abundantly so-
luble in water ; they change the vegetable blue and purple
colours to a green, the yellow to a brown, and they combine
with oils, rendering them diffusible or soluble in water. Two
of the alkalis, Potassa and Soda, exist naturally in a concrete
state, but they ave easily fused, and at a heat not exceeding
iguition are volatilized. The third, Ammonia, exists when
uncombined as a permanent gas, but it is instantly condensed
by water, and absorbed by it in large quantity.

The alkalis present a singular anomaly in chemical consti-
tntion, At ap early period of the researches of pneumatic

- e A
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chemistry, the decomposition of Ammonia was efle cted, and 1f
was found to be a compound of hydrogen and nitrogen. This
sugpested the eonjecture, that the two fixed alkalis might
be of similar composition, containing at least one or other of
these elements asa common principle. This conclusion from
analogy has not, however, been established. Sir H. Davy,
by the application of galvanic action i high intensity, suc-
ceeded in decomposing potash and soda ; the bases obtain-
ed from them are substances of a metallic appearance and lus-
Te ; ::‘!u! :':'--:- bases are combine :] W i'.]l OXygen. '[1|u' :11|:|||'1.rf1'
of the fixed alkalis to the common metallic oxides was thus
o far established, and the earths being afterwards found to
be of similar constitution, this analogy was extended to them,
and all those substances, distineuished by the common pro-
T,';i"l'l_}-' “f' 5iL'I|11'.‘=1-i.fi:|:'.' ill'ilt'. :rixij-.-:ll*r.-(' to }J'.' 1|J'"~ilni]:n' l'url.w!i- -
tution, Ammonia alone remains insulated, and it presents
the singularity, that while it possesses the same general pro-
I“-”-\I‘ :mr,f S1 |'ji I'-_'.' :"'-"J"'!.:_:q' 2 il'll' .Jt||."1'_-]i\_:||;-- f'i IE'. 34 |:l']llif".i"

. . - . ? 1# ¥ * . :
E|]1‘.l‘|[l"'-. 1no Iraces Hi ﬂ\\'_!'_}(']! Can lJl' discovered m 1ts com

position. The analogy therefore either tails with redgard to 1t,
i j [

or if it be an oxidated substance, nitrogen or hydrogen must
be compound, and contain oxygen as a constituent principle.
'.3"!'1' bases of ‘.E',:' ,Ill'.l'{i :L”-.'I“F are ‘-E'il_-'![ll["_' ;s of VEI'Y ]]t'-
culiar properties., They have the lustre, opacity, and tena-
city of metals ; but they want the most characteristic metal.

HC PropcerLys that oI dens

'i!_-_. . they are !il-;ll'_i r even than wa-

ter. Theyv are very fusible and volatile, and pass through

Hese 1'1:;;.’!'_; 01 1oTm, 43 well as darerent states ol eohesion,

within a v ry limite | I TE l:T'?t‘.l:ul rafue. 'Hu-_\' ard E:'I:"!!E}.'

CNOMmMen:

flammable, they cembine with oxygen with the |

of combn LIDn, ::-..'] are suscepti

. . . 1.1
i\\'ti'..'l'lﬂ, IMhese substapees have been regFaATriea s -'!'H
“H:}.:‘ h 15€8 "\:'.l iJI. LI.:".I'_‘ 3 I:'L SOt ‘." . l- DL :!"r' l'.+': -

P W D RS X W A S N,
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- ps T A, ‘ . - E 4
nion that they contain I-;H-'» ren, and ave metallic hydiuret
\n 11':{1[ of b |l '-.?T.|.|i" MeLal
P ' A -t rio il : T ..I (1 onfoermi p
PoTAsH, or, as it ougint (o De named, (11 conformity to

the rule of giving a similar termination to the n

nes of sub-
stances IJL'I,(:u_e::'j]l-f to the same !rJ'iil'I'}.‘ I’U'T,‘.:-.--.'n.. is obtaine d
from the incineration of veretabl , especially from the woody
part ; the saline matter remaininge after the wood has been

burnt, comsists principally of this alkali, in combination with

carbonic acid. It 15 freed from the ii!!IIlln'jt::t--; 13} lixivia-
iiu:l; the acid is abstracted ir"| the action of Ji“u-, the alkali
15 UE}!.‘l;;.! o m st ]II'[i-HI.. :I.‘.-]., |'1_\ l-‘.;ll}(ll:lﬁuu, can be obtaned
m 2 solid state. It is of a white colour, crystallizable,

fusible, and volatile at a red heat ; abundantly soluble in

water, goluble also 1n alkohol, powerfully causti

oy and pos
.~.l"-.hl:ti of all ltlL‘ alkaline ]}l‘tJEJL':'ilL 5 Hl & i-ll:'_]l |!t'_--l'\ . .lalll‘l Cc
i8 some uncertainty, whether it exist in the vegetable matter
from: which it is procured in the state in which it is obtain-
ed, or whether its base is a constituent principle of that mat-
ter, and is oxygenated during the combustion: one reason

for admitting the latter f.‘}li.:'_]tr[h at least iy party isy that the

alkali cannot be extracted in so large a quantity by any other

process as by burning,

Potassium, as the base of potash has been named, is at
the temperature of 32° a solid substance, hard and brittle, of
i white eolour, opaque, and with the lustre of polished sil-
ver 3 at 509 it becomes soft and malleable : at 60° it is in
the form of small globules, somewhat consistents at 70° it
becomes more mobile and liquid ; and at 1009, or according
to Gay Lussac and Thenard at 1369, it is completely so, 1t
requires a temperature near to a red heat to volatilize it. It
18 lighter than water, or even than alkohol or ether. Tt 18
- inflammable, when heated to its vaporific point, burn-
g with intense heat and vivid light ; at lower temperatures

B f
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it combines more slowly with oxygen ; and such is the strength
of its affinity to this principle, that it takes it rapidly from
water, and from all the acids. Tt is susceptible of various
degrees of oxidation, which Gay Lussac and Thenard have
ascertained. In its rapid combustion it combines with the
mazimum proportion of oxygen: the oxide thus formed is
not potash, but a substance of a yellow colour containing
nearly three times more oxygen than the alkali does, which
is fusible, and acts with energy on inflammable and metallio
substances, by imparting its excess of oxygen. 'The degree

of oxidation which forms potash, is established almost ex-

clusively by the agency of water; it 15thus i:ruui:u-u'c] by de-

oxide at the maximum, the excess of oxygen in the latter
being disengaged : the proportions in the real alkali are, ac-
cording to Gay Lussac and Thenard, 83.37 of potassimm,
and 16.63 of oxygen. Besides these, there exists un oxide
at the mandmum, formed by the slow absorption of oxygen by
l}lliﬂHhiH!]l from :lilllﬂhil]]l'i’i*.' ;l‘ii‘; it 1s brittle and in!":'.unl.n:lhit'..
and decomposes water, attracting a suflicient quantity of oxy-
gen to convert it into }HH:E'—-II.

Sopa, or Mineral Alkali, as 1t has been denominated in

contradistinction to the other alkah, which has been distin-

H'l]ltf-hl'(l by the L'ilf:iu-l of vegetable, exists as a constituent
_;n-mciplc of several saline mineral substances; but it is usually
extracted from the combustion of marine p|.=]:I‘~'. It 1s af
for if'tl |1_'v the :'n;11|31|-;fiu|g.. combined with « arbonic ac :II., aned
associated “i;_l] various other saline sub: LiICes, and 18 obtain-
ed pure by the same general process as that :mpfir-el to pot-
ash. Whether it 11!'.~_1'\i.-'. m sea-plants, or whether these,
in common. with land-vegetables, afford potash in burning,
\'.'Ili{']i (it'l'ﬂmpu.«l_-'i H:i' ."|1[l'i.'.|{' u'f 'u.'.fil '.;I]I ‘.\IIE' I: 1I_'['I'. are

impreenated from their situation, so as to afiord soda, has
pre;
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not been well determined. 1In its physical properties, this
alkali bears a considerable resemblance to the other. It s
solid and white, cry stallizable, 154[:1!;_'__'3'. with lill”ii_:llil.\* from
its watery solution ; extremely acrid and caustic, fusible and
volatile from heat, having a strong attraction to water, chang-
ing the vegetable colours to a green, and possessing all the
alkaline properties. From potash it is principally distin-
guished by the different compounds it forms.

Sopium, the base of soda, is white and opaque, and has
the lustre and appearance of silver ; is soft and malleable ;
1s somewhat lighter than water ; it is less fusible than pot-
assium, not losing its cohesion at a lower temperature than
120°, and requiring for its perfect fusion a heat of 180° 5 it
15 also less volatile.  When heated to i;',l!iiiiiilq it burns vi-
vidly ; at lower temperatures it absorbs oxygen w ithout un-
dergoing combustion ; it abstracts oxygen from water, and
from the acids, frequently with inflammation. It appeacs,
like potassium, to be 511;&:.1‘{1{'1[;1(' of various degrees of oxida-
tion ; that which forms the alkali is established almost ex-
clusively by the agency of water ; the proportions ave 74.C3
of sodium, and 25.37 of oxygen. Besides this, Gay Lussac
and Thenard have -|u-u‘|1, that in its 1';1]|.ill combustion s0-
dium combines with a quantity of oxygen one and a half
greater than that which exists 1 H:n;l;l., i.llul]]-ltl.L{ an oxude ai
the mavimum of oxidation, And theve is also an oxide at
the mindmum, formed by the spontancous ubsorption of oxy-
by sodium at a low temperature.

AMMoNIA,  This alkali has usually been denominated vo-
latile, from its volatility c-mul.;n't-tl with the others, even
when it is combined with water, being considerable, In its
insulated state 1t exists as a I:er:!m'm]}' elastic fluid 3 its
odour is {-anlu‘]l\' I!l]i:};"i'lli ;3 water absorbs it in very large
quantity, and this solution forms what is named l,iquid Aug-

o
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monia. Its tendency to assume the elastic form, and its com-
parative dilution, lessen the energy of its action ; and henee,
'.:"mn:rf! ‘]1|'l'-;-;-";- .HE of l:u' gEne i':-‘] '”.‘:-;:l“'.ll' }n‘ulu‘l'llu"-. iJ :|:1't|:"'{"=
weaker than the others in the affinities it exerts. Its com-
position was established at an early |1*'l'im| of the researches

~ s 1 . - " n hvdvomn -
of pnenmatic caemistry, mirvogen a ul ny |I“.'_:'.l| appearing,

both from an 1 tic and ._'-'|1'|"-' tic expel i'--h'!:w1I to be its con-

stituent principles.  When the composition of the fixed al-

;\'Ellw ‘.'.'II.‘-F“ l'ﬁ'."_‘"'l"].', :l'.lti Iili were |||.|'.|1| to Jlt' 11\ji!1,_

analooy  eviden '_' sugrested the ¢ =1|||_:: cture, that oxveer
|

. . . 1 . .
miFit exist 1n ammonia, ancd J.)!'n. v, from BOTIC l'\.}ll ruments

concluded that this is the easze, 1t has since been Jhievwn

that these are ir correct, and ammaonia, ]\_'— decomposi-
tion, is resolved into hydrogen and nitrogen alone. ‘The ana-

- 1n the chemical constitution of ammonia to that of the

fixed alkalis, appeared to be established in another respect,
that of its baving a metallic base ; Berzelius and Pontin,
Swedish chemists, having found, that when the alkali is
placed at the negative wire in the galvanic circuit in con-
tact with quicksilver, the iEitil'knil\.'rl' mereases in bulk, be-
comes thick, and at length a soft solid,—changes similar to
what are produced in it by the addition of metallic matter,
and which can scarcely be conceived to arise from any other
cause. They concluded, therefore, that in this experiment
the ammonia had suffered decomposition, and its metallic
base had combined with the quicksilver. And they affirmed,
that when the amalgam is exposed to atmospheric air or {impt.
into. water, it absorbs oxygen, hydrogen is disengaged, de-
noting a decomposition of the water and a transfer of its 0XY-

gen to the metallic matter, while in both cases ammonia and

-
-
¥
r
-~

T are reproduced,—results which Davy confirmed.
Gay Lussac and Thenard, however, have shewn, that so far

as relates to the absorptian of oxvgen, they are incerreet ;
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ihe sinmoniacal amalgam, they find,is vesolved by th-rm'.ulu‘h
sition merely into quicksilver, ammonia, and hydrogen, and
they rvegard it therefore as a (-.J:HEmniu{ of these, the am-
monia and h:!ih’(l_u:(‘ll I)t'il]_ti_' retained k}} the l;-l.i(L silver |n}' X
very weak affinity, and in a state of slight condensation.

It still appears, therefore, that ammonia is 2 compound

)

of hydrogen and nitrogen, the proportions being from 7< to

74 of hydrogen, with from 28 to 26 of nitrogen.
The last important class of chemical agents is that of

] g
vcrps.  Their characteristic properties are a sour taste, the
A L o

£ changine the blue. purbles and green colours of ve
power of changing the blue, purple, and green colours of ve-
_'-I:'I:Imu' 10 & :--1!,| ;m:l ‘,i];.-[ tl'.'l (‘UI]1|;§I1‘!I‘.\_;' \\ilh ilhl' :l]l\‘.lll.n"

Ccom ".‘HHII.“... iH ‘;\!IL!'iI-\

0 s P
carths, and metallic oxides, form

when the combination is established in the due proportion,
the properties of the acid, and of the base with which it 1s
nnited, are equally neutralized. The more powertul acids
have a considerable degree of causticity ; they have a strong
attraction to water, and they act with energy o inflamn-
!]'_.'llll-l'f‘ '.ll|ll |||("|'.l“.i[' Hllil"-il““'l"“.

All the acids are t'umiu,w_mi-.' of oxygen, and this element
15 therefore regarded as the principle of acidity. This truth
was established by Lavoisier, with regard to a number of
the acids, and extended by analogy to a few which had not
been Ii:'umniluwni. I"he bases of the acids are either inflan-
mable or metallic. The ]*]'t‘Llllt‘TiLili of acidity 1s usually ithe
vesult of their full oxygenation, and in some cases the base
combines with two 111-113;1,.“5.,11‘.-. of oxygen, forming two neids,
different in their properties from each other.

On these facts, with regard to the chemical constitution

of the acids, their nomenclature is founded. The base be-

me '-:;i,'('l||[.' With I'a';.‘_:i'l‘d 10 (".ll:.}l :'u".-lli W }‘.:'._ e oxXveen 1s
common to them :|'.'.. it 15 from the name of he forn cr t hat
i - 1 ] . 1 1 N . ®

the name of the acid 15 deryy ed ; and, Dy 2 variauon in the
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termination of this name, the different acids which may be
formed from the base, by a difference in the degree of oxy-
genation, are distinguished ; the name terminating in the
syllable ¢, when the acid is that which contains the larger
proportion of oxygen, and in the syllable ous when it con-
tains the smaller proportion.  Thus sulphur forms two acids,
by combining with twe proportions of oxygen ; the term sul-
phur is the radical whence the names of these are derived,
and according to the above principle, the one is denominated
the sulphuric, the other the sulphurous acid. Where alarge
quantity of oxygen ¢an be farther combined with an acid
without increasing, but rather diminishing its acid powers,
the name is expressed by prefixing the epithet oay, as oxy-
muriatic acid.

Acids have an extensive power of combination. From
the numerous affinities they exert, and from the tacility with
which they afford oxygen, they are the most active of any of
the compound chemical agents, and are hence employed in
many pharmaceutic operations. Those of most importance
under this view are the sulphuric, nitric, and muriatic.

The Svreruric Acip, formed from the full oxygenation
of :-u!plmr., exists combined with a small quantity of water in
the form of a liquid of great density, and from this state of
concentration acts powerfully, exerting strong attractions to
other bodies ; and though, from the strength of affinity be.
tween its principles, it does not directly afford oxygen with
f;r-j]jr_«.' to many substances, it enables them to attract oxy-
ren from water, and thus h".ll.'r'_j'_'t'ﬁ;- them to r_-ll..-:“'“-;Ll lI,;,,.;.I-.-_
The Surraunrous Acrp, which is formed from the same base
i 2 lower degree of oxygenation, existing naturally in the
elastic form, which is an obstacle to its entering into combi.-
nation, and not being very largely absorbed by water, so as

o form a concentrated solution, is much weaker in its action.

T bl s T s o I - T e T —" LS g A L
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'ﬂ[ﬂ{IC AciD 15 the result of the i‘ll“ |'1\_\_r_-l'¢-||:-,‘.]'l.||| of }li-
Lrogen ; :nl.t] Ilu- U.‘.I'- fFen, not l:iltl;.'; retained i the ;-nnﬂ\itlu—
tion by a strong attraction, the acid yields it readily, and
hence acts with more 1':1.-.'&3':!'\ and ¢ nergy on inflammable and
metallic substance than any other id,—oxidating the for-
mer, and first oxidating, then combining with the latter;
hence in pharmacy it is used as the most general solvent of
the metals. What is named Nitrous Acibp, 1s the nitric,
with an impregnation of nitric oxide gas ; it is of a yellow
colour, and emits similar coloured. denge fumes, while the
other is colourless : the chemical agencies of both are nearly
the same.

MuriaTtic Acip exists when uncombined in the agrial
form, but it is absorbed in large quantity by water, and forms
2 liquid acid of considerable strength. Its analysis has not
been Pﬂl‘l'H,‘.lL and its l_IUI'Il'i'IU.‘*iliUII is therefore ::|lnf_§l'r|||~{- 1n-
known. It appeaxs, however, that in its gaseous form it al-
ways contains a quantity of water in intimate eambination,
amounting to a fourth of its weight, and thus water has an
im]mri:mr infloence on 1ts llf':l';“_‘ 3 for :ri:]mll_l.','h the acid it
self eannot be obtamed free from this witer, yet when eom.
hinations of it with other acids are pmt'uwli in this state,
the acid powers are li.illl.llll'[l'i_\- .‘.u~|u||dt'd., and are restored
on the addition of a little water. . This acid, not dirvectly
.!!i_rll'l‘li.h;'; oxvgen Lo ]-tJl“i'-, oxidates them n!!E_‘\ h} l-u::ht!lt;_—'
them to attract oxygen from the water it contains; it thus
dissolves metals : and it tawther combines with other spb-
stances, as the alkalis or earths. It is u-'.1|1.'t§\h' of tII:iiiH--;
with an additional proportion of oxygen, forming what is

named O Symnriatic .'xl'lil, wlich, althoueh its AL ||_ POWers

e wenkers 1:;I.I':‘.'I'l'-' oxygen more readily to bodies. And,
with a still lavger proportion of oxygen, it {ovms a thivd acid,
Ll voercoxvimuriat i .\'.‘L'-I-. which SIVES 10 the galine o
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. & 7 5 1 i s *: 1 ~ |
pounds 1 which it exists, the power ol actimg with nuch

energy on inflammable badies, in consequence of the very
Yexviom =P ’ T T . " |a v e
large quantity of exygen condensed in the combination, and
s e .
ot recaaned ]1_5 any gFreat 1orce. 'lu J]_'ylHH“l"-_]:— ~lt"."!i'i"-fl.'i1
by Gay Lussac and Thenard, with regard to the nature of
this acid, and these combmations of it with oxygen, has late Iy
been mamtained by Sir H. Davy, that oxymuriatic acid, in-
stead of being a compound of muriatic acid and oxyvgen, as
1 -4 * 1

had been SUppoOsedy 151 ‘-|“.I.|EI|E'_ substance, and like OX Ve,
a1 T .ldl"l (r ']lil' i1 '-I.-r ]-‘ 1 '.L 2 & . I 1'
ur acidilymg element ;5 and that muratic acid 1s a compound
of it with hydrogen. This hypothesis, when proposed, was
gritiiag Toe onclusive independent evidence, but rested
upporicd DY NOo Cond lasive e lr! naent evulencey oDut rested

Li
entirely on those facts, which are explained more justly, and
with more ‘n'nlj:i]:i!i:'.'. from the peculiaa relation of muriatic

1 . . | e f - &
acid 1o iEr.]r Fm!']urrr of combied wates ‘.'t|]i('|l 111 COIMITOn
with other acids 1t contains in its insulated siate : ‘and in the

: : 2 §2 : ! . iy ‘
DPIroeress ol Eilt‘ discussion with 14 '1..1‘||' ta ity the evidence 11
prog .
; : . 2::

u]'rl:h]‘f =:| tll[' COmiInoi t!."t trine ||;r.- |1'. en exwended :\'Itl COnN=
firmed.

Other acids, less important as pharmaceuntic agents, an
the Carbonic, Phosphoric, Boracic, and Fluoric.

'[.'.-\"i"-'Jfl _-'H ID. 1|if' |n|.r_!|1{'2 (ri‘ 111!' t'w'slilh'li' OXVIFCN -

tion of earbon, existing in the elastic form, and being absorh-
ed by water only m sparing quantity, has no very active che-
nicial power, but is of importance from existing in many na-

tural combinations, particularly

of saline and earthy sub-

stances belonging to the Materia Medica. ‘The characters

p -

wshmge it are its f?ll|l‘~' Wi :.L!'n:i.l.!-;._. not en-

: ey
enmunently distin
tirely neutralizing the proper ties of the alkalis, when in com-

bination with them, and its being disengaged rapidly with

» 1 - . . . ]
effervescence oy other '.-{"-¢|~ from 1ts saline compounds.

PHospiorIc Acip has "Iﬂqr; ;1.’11:1'11!4 for its base ; and the

Whnity between this base and the oxygen with which it i
p = g AT . i Fires 1:

cembined, being strong, it scarcely aets on bodies by oxyge-
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t.'ﬂ.‘.

but simply by entering into combination with

nating them,

are these combinations ('ump:l'r;itiu-!'; of much

them ; nor

ProspHOROUS AcID, i which the Iut:imrlitm

1 mportance.

of oxygen is smaller, is still less important.

ORACIC ACID €xists 1n the concrete form, and i1ts che-

mical action is l'I}IH!l:II‘:lli‘.'l'l_‘{ weak. Do |um:-i-lu1 is the al=

finity between its base and oxygen, that

it has only been de-

composed by the agency of galvanism, or by potassinm ; the

product of its Jll.'l'ulllpu'-}iinn is a duk olive-coloured sub-

and which, by combining with oxygen,

stance, inflammable,

acid ; this substance Gay Lussac and

!'l'!}['l!iil!!'t' J i)lill“.'lt'il‘

as the base of the acid ; it is infusible,

I henard considered

nsoluble in water or in alkohol, neither does it decompose

water ; it attracts oxygen, however, irom other acids, and

from a number of saline compounds ; it burns vividly whe

, and forms boracic acid ; the acid, ac-

heated in OoxXygen gas.

cording to the estimate of these

chemists, containing about

one third of its weight of oxygen.

Fruoric Acrp, in the state in which, wntil lately, it has

been known to chemists, is elastic, and is not very largely

absorbed by water ; its chemical action is from these cir-

cumstances, therefore, not powerful. I unites, however,

easily with the alkalis and earths, and, what peculimily dis-

tinguishes it, is capable of dissolving siliceous earth. It sul-

fers decomposition from the action of potassinm,

OXVEen rtl El-

pearing to be abstracted from it, and a substance of a red-

dish brown col

our is deposited, which bums in oxygen, and

l'l'}]'l‘ﬂlltll'l.“\ the acid. This substance appears to contain thi

base of the acid combined with a pnn]nn of [uﬂ;hh,

by the oxygenation of the potassium.

OTmed

I'’he experiments of

Gay Lussac and Thenard have shewn, that the acid, in the

se observations apply, holds dissolved a

portion of siliceous earth, dexived either from the materials
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|

from which it 1s procured, or from the glass vessels in whiclh

the process is pertormed ; and this silex has g very im port-
ant mfluence on its Fn'c-|n-1'rit-t.. When the acid ; 15 proc ured

free from silex, it exists in the hquid state at the tempera-

ture of 60° ; but it ey porates |';J|:|:H_,\r‘.. and forms dense va.

pours when exposed to the air; and the contact of silex

causes 1t mstantly to assnme the gaseous form ; it combines

with water with a hissing noise, and the production of much

heat : s possessed of high acid pn'\t: 3 2 |irJ 18 I:r' cultarly dis

tingruis h: d by the ene rv of its

matter, in.
stantly ur-wl'nm-- ity 50 t!;.n Y rlmn of it allowed to full on
the skin, erodes it with seve re pain, and produces dee p-seated
ulceration.  This acid formis, with the boracic,

pound acid, the Fluo-boric, which is also FJI'HTJrIIjJ‘!iI.:-sh[d by

4 ¢om-

very peculiar properties, particularly by 1ts strong attraction

Lo water, and also by its ve y powerful action on vegetable
and animal maties
11 = . hy ] . 1 . -
LICTOTS & Series orf aculs \\r:h f"H!lJ!IJHi!ii nases, iit'l'n't'li

from the vegetable and animal s stem ; but those of them

best. considered with the classes of
substances with which they are more

entitled to notice will be

strictly connected,
The acids combine with the alkalis, the earths,

metallic oxides ; and when the combination is est
the due

and the

ablished in

proportion, the chemical properties of the acid, and

af the base with which it is united, are mutually neutralized.

Hence these compounds are named NEuTrAL S

ALTS, and, as
an order of chemical agents, they

are distinguished by cers

tain common properties. They can always be obtained in
the solid state : they are generally, though not universally

1 . 2 .
oluble in water ; those of them which are soluble, are ca-

pable of assuming a cyvstalline form, the form being very
different in different salts, Those which crystallize from

their aqueous solution, alwav retain a quantity of water in

P P S T S P Y T P B
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combination, essential to the crystal, and therefore named
their water of crystallization. When heated, the increase
of temperature is often sufficient to enable this water to dis-
solve the real saline matter : this is named the watery fu-
sion of salts ; as it evaporates, the salt becomes concrete,
and,. by a farther increase of heat, is either fused or decom-
posed. The term Neutral Salt is sometimes restricted to
those of which the alkalis are the bases : those formed from
the earths are named Earthy Salts ; and those from the me-
tallic oxides, Metallic Salts. The nomenclature of the whole
series is in the modern chemical language simple, and, at the
same time, systematic and precise. “They are formed into
genera and species, according to the acids, and the bases of
which they are composed ; the name of the genus is derived
from that of the acid, the name of the species from that of
the base with which the acid is united. Thus all the salts
formed from sulphuric acid are considered as constituting one
genus, and are named Sulphates ; and the name of each spe-
cies is expressed, by adding the name of the base, as Sul-
phate of Soda, Sulphate of Lime, Sulphate of Iron, &c.
The acid which sulphur forms in a different degree of oxy-
genation, the Sulphurous, forms a different order of salts ;
these are named Sulphites ; and in like manner we have Ni-
trates and Nitrites, Phosphates and Phosphites, &c. Those
formed from oxymuriatic acid are named Oxy-muriates.
Salts are sometimes formed with an excess of acid, or with
an excess of base : the acid being considered as the prin-
f.iph' forming the genus, these t.'n:1111:m1nl~; are distinpuished
by prefixing to the usual name the epithet super, when the
acid 1s pl't-domin:mt, 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 is combined in

&

t:-\:npuund with two bases, as sometimes happens, the
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names of both bases enter into the name of the Salt, as T

trate of Potash and Soda. 'Thus, by this simple system, s
facility of nomenclature is afforded ; the whole is uniform,
and the memory is aided, by the name pointing out the na-

1

ture of the SRl 3 1ts :lr:fniltirm i llh;.'!‘m;t{-_x' is therefore an

mmportant improvement, compared with the arbitrary and

]

wnstable nomenclature formerly employed.

So far the chemical analysis of unorganized substances con
nected with the Materia Medica has been the .-«1:]1}'11[ of con.
sideration. It vemains to take notice of the analysis of those

belonging to the vegetable and animal kingdoms,—a subject
of much i].!.'_[al-:i.zn“., 1;:!‘.ifr.'11!:|.'.-|_‘. as 1t relates to the vege-
table part of the Materin Medica, and which, from this im-
portance, as well as from the nature of the substances them.

selves, Fequires Lo bBC Coi idered with more minute details.

T'hese two classes of budies are distingnished by very ob-
vious chemical characters. In unorganzed th-&:m(-e-s* the
principles ave few, and are combined generally in very simple
states of union 5 -13.1 11 :u!l:.-l-_\ 31 can be executed with AcCcll-
racy 3 even Ll !J'I‘IIIJEH"Lil.JIi-“' of their T-:'ir.a iIHII". can be t|1'[f'1'-
termined with precision, and they can be again combined so
as 1o torm liu' &il.‘t:n.-uil-».!ﬂ 'LJh*-!:llJ.fE'1 Lhtl:-«' L‘t}tlﬂllllii;:.;‘ l}w
analysis by synthesis. But, with regard to the products of
organization, while the composition, so far as it relates to
the ultimate elements, is more uniform, it is, with regard to
the modes in which they are united, much more complicated.
They consist of a few common principles ; but these, pre-
';\'[::{'IJ L l'.!.!_it IJ['LI.I‘r i!J Ihl- 1!."—==._-[L Ll:r i!lt' uIls.-,'Hlﬂt' l_ﬂill;{'., h:iu—
been placed under circumstances wdefinitely varied, and

which art can very upperfectly imitate, Combinations of
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he same elements are ::1.':1'4.i|, 1]“"1'{-!'-»1‘1.'1 greatly diversified,
. . . 1" 3+ . .
el properties are derived from ditterences of Iu'upurunn-:-

or modes of union extremely minute. Hence their acourate

analysis 1s executed with difficulty,—a difficulty increased
by the circumstance, that these elements having strong mu-
tual aflinities, cannot in general be obtained insulated, but
'-il|..=l [i!{' ('ni_—.-il(l'.'.il'] 1 'i'.'ﬁ"’]hti'“""-l.li enter j,n?,u new :'c.1':.1:;,;l-" -
tions, liable to be modified by slight variations of circum-
stanees ; the I‘.!".‘j!lllli.lrii.‘ therefore can seldom be determined
with accuracy, the modes of union in general remain unkuown,
and tl ]

1€ conlirimation bv svnt 18 18 entirels '1:4'|. cluded.

: : : -
Another character distinguislies these two classes. I'he
;f-z-|i~:'.-.jr

- ~ 1 o 1 T s 1T o 1 M1
tion ok unorgamzed bodies being more simple, 1s not

) liable to be subverted H their constituent ||L'-||I1§lr'l. i bemg

Iew, their dallimities onerate with more lorce, and the com-
i

bination is mors permanent. T'hat of organized bodies b

iJ:;..', more <'rsm]‘“f'flln.1!", has characters i:rwi..:]_\ the reverse.
Composed always of several elements, the affinities are more
|1ir.'l'E_\ '.|.i=.jll-1!.'-.[., and are therefore more (':LHj-]I‘-' modified 5 and

thelr IJ:'I.H![ir!' !;'-'.:'a,:; LEnaencit (0 enter mto numerons

torms of combination, slight variations of circumstances sub.
\ W 1 et L s | | $ A By . il
VELL e equihbrinm, Hence the su ceptibility of t!.,'lufll].-"-

" . 1 - . . q 1 i 1
sition by which they are distinguished : thev are liable even

(4] .w‘lllllnlinh'-.:u-« { ||:. m the reaction of L'm i |]|':t:a-||l-. 3

and when this is favoured by humidits s elevation of tempe-
ature, or the action of the airy, new combinations are es

-3 1 i
tablish cly W

hence the original com younds are decomposed.
- I

From the peculiar constitution of the products of organi

zation, there are two kinds of analysis to which they are
:-Il|-_:,!'r t. lhe I.'|J_L1'1.L of the one is to discover their ultimate
composition ; that of the other is less refined, bemg confined

i 1 s fon iy A 1 IR g ey o - > =21 a3 -
to the mvestigation oi he proximate k”I“IU}'J'“ of which thes
ire (_'l_lf!J]1=_|{-1'LJ|,

VT | »
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It 18 soldom that a vegetable substance i8 homogeneous:

The seed, for example, the bark, or the leaves of a plant, 1
not of one uniform composition, but consists of various proxr-
mate principles in a state of mixture, or of slight combna

tion, and t"t|v15.13.r- of b itll:_; i :|.-ill\ H{']]il!".t“'{i from each othex

Now, these are often connected with their medicinal vir-
tues ; the virtue residing perhaps not m the entive substance
of the leaf, bark, or seed, but in a 1:1'%|:L-1'|1|1* capable of being

separated, and which may fréquently be employed in its in-

sulated state. Hence the importance of the analysis of the

vegetable substances belonging to the Materia Medica, so

far as relates to their proximate principles ; the knowledge
it conveys enabling us to employ them with more discrimi-
nation. and to submit them to the proper ]lillH".:}:tt'l'lltif' treat-
ment. An enuwmeration of their ]n'u';i::mlr p1 }]1{'1};[1_ s, and
more 1|1,|1';;,c-1~‘.'n":.\ of those on which their medicinal powers
depend, accordingly always enters into their deseription as

articles of the Matera Mediea.

» M . 1 * . i I|. -
This analysis 1s executed in various modes, adapted to par-

ticular cases, accovding to the 111'in<'ipir-n which form the ve.

£ table -'111-.5:,:;].-,-.

Sometimes it is effected merely by heat. The t mpera.
ture cannot indeed be elevated very high, as then the proxi.
mate principles of the vegetable would be themselves decom-

nosed, and their elements bronght into new combinations.

But at a heat comparatively moderate, as that of boiling wa-
1 1 1 ; at hia fem vyt

ter, this (0es not -L'lilr" n; and at this |I'-|-i|! rature scveral

of these principles, ench as essential o1l, i':.'h']‘fl-'il'.. and some

s B il ot
others not verv well defined, are volatiized without decom
| Il ;]

po iril9:|, and of course can be abtaized pure.

‘Fhe action of different solvents is of more extensive usi

in conducting the vegetable analysis. Water dissolves seve

“thewr co nponent pring ,]l]:-’_ e B h as guin -anc exire.
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{ive matter, tannin, saline substances,and some others. These
we 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 apf
to be volatilized, and others altered in composition, especially
if the atmospheric air is not excluded. Of the substance
which the water holds dissolved, part are separvated as it
cools; the gum can be In'::ri[lil;m-li by alkohol ; the saline
substances may be crystallized, or can be discovered by eva-
porating the solution to lh'_*.':u-.-'.«', and (:\E1:13-5115;' the mass to
uch a heat as will destroy the inflammable parts ; tannin
and some others are detected by their chemical tests.
Alkohol is another agent of much i]I][H'-L'i:']EL"-' in executing

the vegetable analysis. It dissolves the resin, balsam, c:

n
s Can

| ; .2 — :
phory and essential o1l : these solutions are uhc_:_:11.-]p:'..-.-;| Iy

water, each substance being separated, and discernible by
its peculiar qualities. liqual parts of alkohol and water, o
proof spirit as it is named, is also often employed as a sol
vent in the analysis of vepetables.

“‘. : same =.1i'-:'.,l'|;',il"- as all UEH : ‘iu:ill the af u\!u? ;{Eknlj_-.‘ :;||.5

Ether dissolves nearls

soluble earths, are sometimes of utility 2s re-ageats, i point
ing out the existence of peculiar principles.
. L] | !

Lastly, in the analysis of vepetables, we are often able to

procure several of their proximate ]n'i:u'i}r]-_ sy by mechanical

means, |a:|r|irt|l‘u‘!_'_.' by e€xpression. Sometimes too, they

exude spontaneously from the growing vegetable, or are ob.
tained by it from incisions made in the branches or trunk

After we have discovered th proximate principles of

plant, or of any part of it, the next step is to ascertain their
composition. 'This 1s an investigation attended, however,
with much difficulty, as being liable to all the dece ptions
C &
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srising from a complicated analysis, and incapable ot bemng

confirmed by the surer test which synt hesis affords.

: \
substances with l'x:alu-rl to then

The « '-;H!)H-&ii;lnl of these |
altimate in'i.m'ii']"‘ is nearly unitorm, All of them contamn '
carbon and |!..-ii':':n 4 I’_""”t'l'ii!lj\- if not il-l‘-".ll‘i'.thi}' HI[liit'nl \'Li.l|r .
oxvgen : some farther contain nitrogen and phosphorus ; and .
in others several of the metals, particularly iron and man-
ganese, exist. Liame, too, and the two fixed alkahs, either |

ly in combination with some of the |

pure or mopre common

ids, are not unfrequently constituents of vegetable matter.

AU TNy
Ihese latter substances, however, are seldlom in any consi-
derable proportion ; nor in general do they appear to modify

much the !::'m.u-vl'lc'n of the substances in which they exist.
I :

Nitrogen, and 11-_-;-};;1]1-. lime, when present, :1E!pl‘:l|‘ Lo have the
most important influence, and with the exception of the few
g e i) shew form @ principal part, it may |
cO 1.]|H!-L...G.- o> which l]l_\ orm a I‘.Illl'llll'l-.l. ].].l.l\‘., it may be

anid, that the veeetable ]n--:\:mn:m- ;n-im'ilnlr--. consist of car-

n and oxveen ; the differences in themw proper-

ir':i’... Ei_’-cii'l.- e
ties being produced by differences in the proportions of these
E”']:”'i!’l'-"'l's and of the modes in which they are combined.
That a difference in the proportions of these elements may
‘ve gise to the differences in the prope rties of the com-

sounds which they form, cannot be doubted ; since 1 many

1 combinations, where there 1s no dif-

1

" 1
other cases of chem

Geulty in the analysis, differences ['tlllii“_\' il]i]rm tant and well

narked are 'I-.|-mhu_e-r! by this canse. In vegetable substances

we accordingly can often trace this as the cause, without be-
g able 1o 1|:-.i:.'. out an other. Thus. fixed and volatile
oils have properties in many rvespects dissimilar : by analys
both 2re found to con carbon and hydrogen, united in
different proportions, ti volatile oils having more i-_-«i;-ln's_'ri;

AN R
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ties : and 1t accords sufhic {r.!|11_\ with that differenc e, for hy-
droren being a substance of great rarty and volatility, those
comnounds in which 1t 1;.1‘1-:!r.~|::i||:t1|-\-.| as cther, alkohol and

%

others, are in peneral light and volatile. "I'he greater vola-

g ' 4 . * g *.3 e LR
tility, therefore, of the essential, t-nmiz;tru'l with the fixed

be ascribed to its }11'{"{!1I:Hill;lrll.'l'.

oils, may

In other cases, it is probable that the mode in which the

constituent |rt'}1.c'|}pi:-:- of these substances are united, is the

cause of the difference in their qualities. Ihis is indeed a

] | . . " .
cause which can be but 1 ‘:L'III..'!lL':!\ 1L1\L‘:~ii-.-,':11'.'d.. either by

analysis or synthesis; but 1t 18 conceivable a priory, and

#.Il]]‘lfit]‘”l"‘\ ::-nl'l_:-;_-,--.;' b F'E'g'i]Lj("_I.l !‘;H,T:-.. 1!1;|‘1 | Eilli"thn'i‘l';l('l_‘ f..-

o | 1 x - ~ . s o} ey : * 4
the mode of union may give 11se to very 1:1|I|:|:1.|UL diversi-

ties of prope ties. If a 1-:--;-1-,n',||"r‘;_‘ for example, consist ol
i i | i
three eleme nts, these may be united 1 two modes. [heit

attractions may be reciprocally balanced, and they may form
what is named, in strict propriety, a ternary combination ;
1y

ars II'0IM a variation in ilu- cirenmstances Hll=|l'1' which th

‘ . S i 1 )
union has been effected, or a difference 1 the stre ngLil ol
their attract | POWErs, Two ni‘ thiem mav be I'Lli!‘.lil'.l:L'll. ahd

= | < 1 i X | # 1
LI IO indd tnus iormed may eXert an atiraction’ Lo tix

third ]'!"'“:-]‘IL"-. unite with it, and form a new substance.

The compounds resulting from these different modes of com-
bmation, though {'-':.'::‘i:t]--l'.'| of the same 'In'i'.uii‘-l-.-. united
{H'l'iIZLLL% even m the same ]I'L‘-I"‘H'll' ns, would still have pro-
11l'1'1;t"~ different from each otl Still greater diver ilies
will be ]ﬂ'l!'.'-lh't'il where the elements are more numerous, and

the possible modes of union are of course more diversified.

And when we consider these causes from difference of pro-
 §

portions, and modes of combination, we shall scarcely be sur-

P‘; |, il [];i' m’!i.].:: Ly Ht' :}i:‘t-l"l‘i'll.l :ﬂll!:—i.“.!H CE, illlli.t nse as i!

Ja W

tich nature forms from a few l'l.l'1'||.l']'J:;|I'l'\' prine ilniu.

he proximate principles of vegetables are sometimes ana.
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lysed by exposure to heat: their elements enter mto new
combinations, and from the nature of the products, we dis-
cover what the principles were. Thus, if the substance ex-
E}”-.{-:j to heat yields a large tiurn‘_ai}.’_}' of acid, we conclude
that it contains a considerable quantity of oxygen as a con-
stituent part.  If it afford much empyreumatic oil, we wfer
that it contains a large proportion of hydrogen, this prin-
'ii’!' '-]l‘iw_._- necessary to the constitution of thut :n'mlm'l.
When ammonia or prassic acid is afforded by this kind of
-:i;1!_’-'--r~', we conclude, for the same reason, t hat ll:ll'nl'_:lr':l
has been a constituent principle. And by the same mode are
discovered the earths and metals which had been present i
. these remaining after the volatile parts have been ¢ xpel-
led. Lastly, from the quantity of charcoal which remaine
15 a residumm, we can form some conclusion as ta E'!"-"i”;‘“‘
LILY of carbon \'-'I]iuh lilt' \':'I:'L:':'.ii-ir- substance contained.
Their analysis is also effected by exposing them to heat
with the access of ::f.rnn.-:nfn_- ric air, and collecting the pro-
ducts of the combustion that takes }JL:!_'['. From the nature
of these products, we can ascertain the proportions in which
they were united. Oil, for ('.\'.IIII]llt‘.. when subjected to this
analysis, yields nothing but carbonic acid and water. We
conclude therefore that it 1s ru:tli;f'm-d of carbon and hydro-
gen, since these principles, united with oxygen, form these
I;i'm].l.l_l'i-, :llul ‘:i!ll'{'. ilh '.||1;; 0Ol i:l'l' ‘-'ii;‘.il::l.' ‘*'Llh‘-LCI!ELl' ]]:tr! EeX151-
ed in the oil, it would have ;li}lm';ll‘-'-.i either pure or in cou-
bination with oxygen. We can even determine in this man-
ner the [n'nprm_.'lim. in which the carbon and ]1_'.:l|-|a:;g-|4 existed
in the combination. From knowing what quantity of car-
bon exists in a given quantity of carbonic acid, and what
quantity of hydrogen exists m a given quantity of water, we

thus also discover whether anv oxygen had existed in the

ymposition of the oyl
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Their analy sis 1s also sometimes executed by the agency
of the nitric acid, which communicates to them oxygen, and
by the ;ﬂn:h:;'r ascertains the nature of their dacidifiable base.

This mode of analysis by oxygenation has lately been ven-
dered more exact in the execution by a variation introduced
by Gay Lussac,—that of employing hy l.u-i'-u_\.}J1suri'.'.1=.' of
potash as the oxygenating substance ; a certain weight of
this salt being heated with a portion of the vegetable matter
in its driest state ; and the 1?1'(-l|1|t'lh formed by the combi-
nation of the oxygen of the salt with the elements of the ve-
-_l"M:'.h'l!' substance being collected, His L-x[!t‘rillu.-ntr-'- esta-
blish the important general results,—that in one class of ve-
getable products, those whic h are of  the nature of gum or
E‘L'L-u!;z., the oxygen and 11:.'1'.1'\35;_'!1& 1.]1{_'}' contain are in that
pl'ﬂlu'!l'lh,r;l to each other which forms water, there ]nf.:_a;,'

added to this a certain quantity of carbon ;—that n another
class, those which are acid, the oxygen is to the hydrogen
in a larger |1mpu|‘L'mL1 than that which forms water ;—and
that in a third class, t.'*.l1ll}‘l.?h'l._‘l.! of those which are uil_\ or
nflammable, the hydrogen is in larger proportion. The fol-
lowing table presents these results, and the proportions of
the elements of some of the most important vegetable proxi-

mate principles, as assigned by this method
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iT'u-Llh

|L"‘il|'-"l‘.' 1:1” 11"1‘.;{ I 2 2 ] 1I i 0
{Oak-wood | 52.53 | 47.47 | 0 1
e |
Beech-wood 11.45 | 48,55 | O |
. ! | -
IMucous acid . |[83.69 | 62.67 3.62 |58.69 |30.16 | 36.15 |
Oxalicacid . . |26.57 | 70.60 .74 |26 57 |22.87 | 50.50 |
Tartanc aad . [24.05 |09.32 | 0.03 | 24,05 | 55.24 |20.71 |
|{ itric acid . . : 85.81 J‘_'?_Hfj | I'..-:-i 38.81 | 52.76 | 18.44 |
Acetic acid . . 50,22 [44.15 | 5.63 |50,22 [46.91 | 2.87 |
! ; (Hydrog. |
| : koo | fimencess
IResin, commaon (13,94 | 10.72 | 75.04 {1516 | 8.00 |

10.61
it

{--l'lr‘.:] ‘. a
Wax
|Olive oil

The ultimate analysis of the vegetable substances belong

e to [|]:- 111;'|t'l'ill _‘H{'il[{'il i'~ '1I'HH!H |li' Llli ii'.., -u;.;-.'t We Cila
o #
5.{--_111;14}' ever discover any relation between the ,-(;.”;l.h._i,;““
|

and the medicinal powers of the substance analysed, Thes
- b |

. % i : \ vy g 1

in common with all its properties, no doubt depend on that

omposition ; but our modes of analvsis are still too Limi+

composition ; b ( I ANAalysls are st too .“‘u.n!

] - 1 1 " . " g
and imoperfect (o admat of our tracine the co i bt
and 4|]'!|'|Elll L LO acum " racingt connection between

e armlinoks £ PRSIt E T, I

|||\I||_ I']|r __;.i!l..! ion of chenn LYy Lhereiore, 1“4”'“_\(“
P . k 1 o il M ’ " . .

table substances belo ing to the Moateria Medi , 15 1N'8

Eredt measinre conimed to -1:!. discrimimation of their 0N}

il I1'.I"l|'. J
mate prineij les,

rlg }'1' nate Ei - mmles F P, .
& 4l LLLTLE RS 1.||Jl-ll!t.'“- O vegeiables are nunmerous,

-
ey S A e o
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and of very different kinds, Fl‘lil'_‘-' are not all to be met

with in every vegetable; or mn every period of vegetation

some exist only in certain plants, and that only in their state
of vicour and maturity : at other times they

L

are to be found
only befove they have arvived at that period ; some are de-

posited in particular organs, others are diffused through the
whole substance of the vegetable, and mixed in a manner
more or less intimate with all its parts : and some are iH".ll']_‘,
pec uliar to certain vegetables, while others are common to

almost every F!.u‘.!. Those tmf.\ 1':(}1:i_'.'- to be pointed ont

I
= ha | FRTTrS | hich armn -!‘ . v tFor] j |
m this sketeh, which ar ELII-.L&IJ arly connected with medi=

(A

i ]1: 5¢ |l|'-..l

the products of vegetation from a
Lal L2} . 1
COTRmMOon juice or sap, which cireulates freely Il!l'm:;;‘ir every

part of the vegetable system, being supplied by absorption
from the soil, and ]J('l'l].‘t]h from the :I1JI':H_-|'|]1E'I'I‘. It vares

in 1ts qualities, particularly sccording to the season, and the

progress of the Pl:lltl to 11.;|I’1!Fil_\ : jhl“l.(JllJtl[i.\ too it has an

intermixture of the in'v]u-;' i:ii(':ﬁ.‘ it alway » contains the
usnal elements of veeetabl

e matter --\!I [ |
cls THALLET s WILH ChHera

oat LIIE S1iD=

tances, having primcipally lime for their base. By the che
mical changes 1t suffers from the action of the vessels ol the
plant, aided by the action of the air and of light, its ele-
ments pass into various states of combinations, whence the
peculiar Fm:lfm ts of vegetation are formed.

"T'he first transition of the ip appears to he "info Mucl.

LAGE, or Gum, one of the proximate prmciples contamed
|
m greatest abundance in vesetables. Gum is the name viven
toeLhis principle ;n._!l-_“ it 18 obtained m a concrete state
Vucilage 15 the name a_-liuu Lo il when it IS XY u| 1 A
nid state, or extracted by maceration 1 water. Between
tl T, - A 150 : * 1. | :
these there exist some diflerences m their e tion {o re
whence a distinction has been established between
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them ; but their general properties are the same, and similax
differences exist between the different varieties nj"[-‘uur L!L.-\-h'_

'.!‘]]ih r”'i.i{,;;l‘!k' is found in all YOouig |1‘!':!L{;._, 1  gregier ol
less .;|rm'._£';:,: - and is often so abundant in the p]:lllT.. a5 to be
discharged by spontancons exudation. It abounds also in
their roots, stalks, and leaves, and especially in their seeds.
ft is an inodorous, insipid, and glutinons substance, soluble
i water, i every |;1-1a|';r-|‘1j-.151. and forming with it a thick
viscid solution, which by l'.':n{n]:':lliull affords a tenacious

IMASS, that when dried is brittle and :1;_-];1iu soluble. It 18 m-

soluble 1n alkohol, t'lfn-r, or n”., and is pn-:-ipii;:lt-d from it
solution 1 water E:l{.' the addition of alkohol. It does not
absorb oxygen from the .-urnu.aphrrt'; though its solution be-
CONes s¢ 11.\”!]_}' acid by Ll'(-p]n_-,-l',‘ owing to F:;-;]'['::;| spontaneous
decomposition, and the combination of part of the principles
of the gum, so as to form acetic acid. Exposed to heat it is
1¢ ither f'u-ijh' nor volatile. At a .'1'1||!u-r':tlun- :«ulu'rhu' to
212, but inferior to that of ignition, it 1s ttl'r"‘llsg‘r'%u d; its
[’ll‘il.l('ipll'.-\ r1|lt'ri||;_i" ilJIn new L'LJJ1.||iLl.--"'I]:-- - .'i|t' !-:i'nd::t'l 3 ALY
an acid ]it]!lnl‘.,l'uu -'l:IiII.'.‘,' !n'in(‘il;uli_\ of acetic ‘.l('ill_' carbonic
acid and carburetted hydrogen gases, with a little ammo.-
uia, and a residuum of charcoal containing lime, one onnce
of gum, affording 6 grains of lime. This lime i1s also de-
tected by adding sulphuric acid to a solution of gum. From
these i:g-nfim-'u of the ;|11:1|_\:-i.~'. it 18 evident that the ul
timate prioe ?:rr||-w of gum are, oxygen, hydrogen, and car.
bon, with smaller proportions of mitrogen and lime. Gum
not caj ible of |L:'.--.--iu"- into the vinous fermentation, which
appears to be owing to thne IHrI|iHI.i of lime r\i-;l]n:.-; in ir., as

Crin

o g $1 . 34 uft
lime has the effect of preventing even sugar from sufll B
tis change.

Gum 15 not inflammable ; for although, when heated, in

contact with 1ll:iltt~ihE[t'1';{_' air, it combines with oxygen, it
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emits no flame. ‘The ]1:'1111'15‘:11 produets of this combination

are carbonic acid and water. By the action of nitric acid

it is converted into oxalic, malic, and saecholactic acids.
Oxymuriatic acid converts it into citric acid.

Gum is usually obtained either by spontaneous exudation,
or by incisions made in the trunks and branches of trees.
It 1s more or less pure as it is obtained from different l;i:m'.a.
Its existence in vegetables is detected by boiling gently the
vegetable substance with water ; the water dissolves the
g, and if much of that I::in:‘i.pl:' be present, the solution
is glutinous. It may be allowed to remam till the impurities
have subsided 3 if it then be l"{'.t1:cr|'::‘||'-l to the consistence of

thin svru

y, the addition of three parts of alkohol will sepa-
rate the whole of the gum in flakes.

Pure gum is not an active substance, considered with re
spect to its effects on the living system. In medicine it is
only used for its lubricating quality ; and so little activity
|!m_‘5 il exent, !_li'.l.l it. has often been taken for a con -'ii!l.'!':ll=1l‘
time as an article of food.  From 1ts chemical ln'niu'L'iitw,
it 18 of rather more imlm!'::w('r. As a component part of
‘.-':-.!5'1'L:L‘.-i\' matter, it renders the other parts more soluble n
watery liquors, and may thus favour their action on the sto-
mach, In Pharmacy it is used as a medium to combine
balsams, resins and oils with water. If a small quantity of
any of these substances be triturated with a little gum or
mucilage, on the addition of water they remaiu suspended
in it, forming a white mlky-like mixture, retaining all the
properties of the balsam or oil. Though pure gum is thus
active, yet the virtues of many vegetables depend
gummy natter,

Froura is a principle approaching in several of its cha-
racters 1o _'l.-!”. i.‘]l i:, ji. i.‘: .\U,!t‘-..'-,",' :| 1 I water, ;”"i

t once dist m
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1shed by being |":I'1"|-| ctlv insoluble 1n cold water. It exists
}1';'5'.1..‘ I"] in the tuberose roots and ! ramineons seeds. [1
i extracts !! by !-“if'«:”.".' |‘|H' f!]'i! i 'Ot O =H.'l| ‘.‘.;iii H Ltl"_ e
quantity of water ; the liquid soon becomes milky, from the
i ar " vhit yivel e hrourh 1 (On hel
ll}..u-:m] of a whit powael 1,I11m«|-j_1 it. 1 being lml;].{{l

from the remaining vepetable matter, and allowed to remain

at rest, this powder is deposited, and when washed and

v

{ii‘jiil 15 :]LI' |lf,'1"‘||:| of ]i“- il 11 | :"Ii"'!'fi!!_.‘f iliili ;lEHt!
msipid, of a white coloyr, with a pt culiar kind of brlhancy,
soft to the touch ; but portions of the other principles of the
plant sometimes adhere to it, from which it receives colour,
smell, and taste. Starch is the fecula of wheat, and is the

]

most abundant part of that qmig;,

Fecula is insoluble in alkohol. The action of the acids
on it 15 somewhat analogous to that they exert on gum, dis-
.'"Tli‘nii!l'_g iT. \‘-}l'."il ;;.l YV are “'{"._z-'.. or #!iili"_(,'t]l' ;)u[ ri{_'(_'f”nl]l}‘_w.i]]‘::
it when they are more concentrated. The alkalis also dis-
solve it, i",--..]-.c.--l d to heat, it is charred, and suffers decom.
position, affording products whieh indicate carbon, hydrogen
and oxygen to be its constituent principles. A property
I'H'i'rl.‘.lill.\. characteristic of it, and Inuh:!l'-l_'.' depending on
its composition, is that of being convertible into saccharine
matter, and thence ultimately passing into the vinous fer-
mentation,—a property not belonging to gum or any othex
principle. I his conversion takes place in germination, and

15 ACCOImm ';u.'i!'lj L'.I-ii! a1 '.l[':—-ul'p El.'!.'l ll|'tlf-:}';_-l+'}_l, LIIJIJ !l.l-'ll‘.'__';{jg.“

of carbonic acid.

Fecula is a substance highly nutritive, and is usnally con-
tained in those plants which serve as food. It is sometimes
employed in its pure state in medicine, on account of its nu-
st quality, and from be ing easy of ([E};(';-;Tiun ; sago and
;.i"["';‘\ are substances of this kind.

L LUTEN This principle 18 nspally associate d with feeu.

o T TR N e A7 ia i o PP AR S 0 SRR 2 LGS 0
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and is obtained in the process in which the fecula 1s se-
'};:e_i-‘n!.ud. It then appears as a ViScous, (-[:]\._{it-? and L[ibrous-
like substance, which, from its close resemblancé to the
animal produet named Glaten, has been denominated Vege-
table Gluten, It is obtained from the flour of wheat in
greatest abundance : the flour is made into a paste with
water, which being compressed by the hand, while a stream
of water falls upon it, the fecula is can ied off in the state of
powder : the mucilaginous and saccharine parts of the grain
are dissolved by the water ; and there remams a tenacious
ductile mass, forming the gluten ; it has scarcely any taste,
; of a greyish colour, and when dried is semi-transparent,
resembling glue in its appearance : 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, giv-
mg out, at the same li.llll.‘.. il.i|.l'l':‘:-{'1"jl gas o lli'l't?Jl:'l)t'lr-'l_’ll l'r_‘y'
heat, it affords a large niu:nn]:_v of ammonia, and it is sub-
ject like animal matter to putre faction. It contains a larger
proportion of wmtrogen than any other vegctable prml'.-.u

does, and 1t 18 ‘1!1]511}'—1.'\]. to render those vegetables in which

it is present highly nutritive.

Another principle which has been "“l'l""""i to exist in ve-
getables, is that which has been named Albumen, from its
resemblance to the animal |!l'j.|u'i|nlt' of that name. It is so-
luble in cold water, its solution being coagulated by heat: il
is coagulated also by alkohol, but is dissolved by the alkalis
like gluten, it is liable to putrefaction, and furnishes a large
quantity of ammonia by distillation, This principle is found
in hemlock, scurvy grass, cresses, and se veral other plant:
and is obtained from the fresh expresat d _ill;:u of the leaves
when they are heated nearly to the boiling point ; the albu-
'.;:Lnu,;u--, matter L'-.-;.'-}_[LI]'.JI:J £y aud -:':'-:11.1?i1|:-. in ::ha form O

.1 . O S = . | 1
HakKes, A simalar separation takes piace on tie addition
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spivit of wine. It is contained also in the seeds of othe
plants, particularly in the diffevent nutritive grains ; in the

farina of wheat, for instance, it is found dissolved in the
water which is employed in separating the fecula from the

This principle h: hawever. been recrarded. an
118 priciple has, NOWEVET, been regaraded, ana

oluten
nerhaps justly, as a variety of gluten ; it diffexs little from
IIlEl ..i."l"_.ﬂ LiY, a5 @ variety ol gl 3 L HEYs 11 i

it 1 Jhemieal wnerties « and the pe iar nhvsical alitioa
it 1 chiemical l]llal:\'ll.lf. ; Aanda inc }H(L Ll I-I.I_‘-.Ld. uakitie:

supposed to be distinctive of gluten are obviously derived

from the proc 55 is_’\ which it ' obtaine I'
SaceHARINE MatTer. This exists in many vegetable
their fruits and roots, but often n.

] e Y
substances, especially 1
1 !

Eunnately |

- - . "y - | E
bv united with their mucilaginous and extractive mat-
ter. When freed from these, its taste 18 sweel, witho
11 ju:i!li:n- fluvour : 1t 18 soluble m water and in alkohol ;
is capable of crystallizing ; 1ts watery solution enters [irst
i g a1 and then into th sotone fermantati J
mto the vinous, and then into the acclous e rmentation. By
;

the action of nitrie acid, 1t 1s converted nto oxalic acid ;

ition by heat, it affords a large quantity ot em-

il:. I.:-',l' l':...'lll..
pyreumatic acetic acid, a small quantity of empyreumatic
oil, carbonic acid and carburetted |1:-drh§;l.l| ZASES, the res:
duum being charecal. It consists, therefore, of ‘earbon, hy-

1, and from the lax e lill:llllii)‘ of acid

dropen and OxXygen
' ‘ " .-g e
‘.'u.ill.LL]l ILS @l 1 Viel(is, 1L :'.:'!I"'. ars to contain more oxyeen
& 4 | ¢ O
1 i 1.1 1 5 I - -
than any othier veot table substance Lial 1s not '.I.('I[!,

Sugar appears to be often formed from the fecula of the
veretable in which it exists. It contains nearly the same
Iu"L'.lt |"-i-i"-- a5 It cula dot = '-Ll-'ul lJI.t'l-:'u'l.::l:.r_-luft :m]rul;'_ throws
considerable light on its formation ; m this process, the fe.
cula of grain i5 converte d into saccharine matter, oxygen 1s
:tlll“t'ilhtl], :|||Li carboni ;1-_.1:] |Illl'lJI.{_{J : '.uiLI tl:i.r% abstrac Jil'-fi
of carbon, if it constitutes the whole t'll:LtIl‘.'\l', of course
proves that the sugar, which is the E““'I'“" of the OPEriL-

tion, has an creased pl‘klphl'tiuu of hydrogen and oxygen.
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!ru {aTlm'l‘ cases, s ilil -ili' J!E.l1'll1'.l1itill of i]'ni]-;_ "“'”.F-L;"". ;111]3( a1«
to be formed from the acid jllit't.' of the fruit, and this is
probably effected by an abstraction of oxygen. Saccharine
matter has little activity, though there are some varieties of
ity in which some weak medicinal powers reside.

01 18 a common proximate principle of vege table matter;
it 1s of two kinds, L'.-.P'I.'{':-i?‘-t'li or fat oi1l, and distilled, vola-
tile, or essential oil. These have the common qualities of
LIII{':LH!:-ET"- and i'l|ﬂ.'||nl|l:l]:i.!ii_\-' . but I]n"-. also possess ped ulisn
ill'(i{l{'l']il'?‘i, h‘- \'.':Iii']l 'ilil.\ Qe |1Lﬁ:“,;:l-“':_.hl.,_i g :..i.ﬂ.‘.l"_...‘

The I’.\.}::':':.»-«':L fat, or fixed oils, are thick and unctuous,

in -i|mi and inodorous :

; they congeal on exposure to cold, art
lighter than water, and insoluble in that ]LIJL]]IL. they are
likewise in-.uiuhlt-, excecpl in VEI'Y lllllHLe]'u' {iil.;l:'.t'll._~, in atko-
hol, and they combine with the alkalig, forming soap. They
are not volatihized at the temperature ol 212¢ : some require
to be raised to G0O® to make them boil, and the condensc d oil
15 :'i:'.i_u‘g-"vd i 1its ln'e]l}( rties. A a Ji'lnlu'i':lllll'l' somewliat

higher, they are decomposed in close vessels, and bun when
?hl' :ll]TltHl'l]ll'l'H ;Iil‘ l :’.tt.'ill”:!'li. 1: }!E'_‘a '.'[--n § iuz*.\;'-.' -__'j_\l-.l'-,.
oxygen at a low temperature ; a small quantity of an acid is
formed, which renders them rancid ; by longer exposure to
the air, they are inspissated, and even become at length con.
crete.  Those oils particular which have been expressed
with the aid of heat, and which are named drying oils, suffcr
this lasi change, and are ultimately converted mto a resinous
matrer.

|':'\11.H‘f'-hl.'li oils consist (‘i|i-.'ﬁ_'. of carbon and ]J_HEI‘“_:_!"-L. as
s established by the products of their decomposition |

i ; - : :
heat, which are chiefly carburetted hydrogen and carbonic

Vv

acid. The products of their combustion are water and car-
bonie acid.

These oils are generally contained in
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of vegetables, and only at the period of their matnyity.

-I‘Jlu\r arc l."i!t':lt"ul'i! by ('\E]n'«-jrln, or l'} (|i';':u:['r'.| \',il]q

water ; they are frequently !!I’.!H'r"l';:i'_-t] WiLll part o the
extracti ilarinous o mons narticle vhicl ]
extraciive, mucliafiinous or resmous particies, wiitch the
SCCd O Irult conians ; Irom wiich they derive COLOUT, Al

i Many cases i pe nliar taste and odour, and even P rilfii!:-

£ i . 1 1 i
certain medicinal powers. ln general, however, they have
little activity as medicines. | .-.k_'. are mild and emollient.
1 -_ . 11 r T s Fyi
all are used |r.’;_'--|'_::.". 1oy thest VIILues. i HEY 4Areé 1't¢l-

dered miscible with water by the medium of gl or sugar,
ar f'-.~ the addition of a small -L'r:mEEI_"' nt'h_-'m_'- of the alkal
Volatile: or Essential oils have characteristic propertic
different from those of s-‘.]n':-h-c:-tl oils, 'They are volatile at
a lotv temperature, and are entirely and quickly converted
l-l!lfl vapour at the L-—-.:-’ of !‘-'..IHHI__ water, \'-.irl.u:;: l}\'jll;_'_ i.it'-
COINPOse c| - 1i|t Voan .-‘-ill%':l*.' |-|| H| -',!I.']:I ]'I'Hi]nl'ii_{r.l Irlt waltels
and hence the mmpregnation which water receives from many
vegetables by distillation.  In alkohol, they arve completely

1 B 4 : . + rambine o bha allealic st vl
oiuble ; but they do not combine with the alkalis with faci-

lity ; they are in general oderiferous, pungent, and even a-

evid ; they are move highly inflammable than the fixed oils,

e 1|I||it‘--|‘1||!'l't i}”'.“ slowly absorb OXy-
gen, are thickened and coloured, lose much of their smell
il PUngeEncy, al d are at I-i'"l_:-__|JI CONnverc 1| illill Hl]]l'--l:'.L:rl-w 0l
a resinous nature.  This change is partly ewing to the vola-
tilization of the oil, but l’ii'ill{'ipu“_\' to the oxygen absorbed
th a portion of their ]]_‘-Iil'n_;;: n.

These o1l y from thewr :1||.|:_\ 518 h_\ heat, or h_',' combustion.
.'.5}_“-. ar to col 154 P |\:‘.:|“.‘-' --'.':';|||1;|:| and ||}l|.|'lll:j‘L'I]. '”H'}

differ from t]

ixed o1ls h.'IJ';tirl.;I-:_ a lareer proport ion of

ill_\_\ |J'.'|:_'_

hence they are monr \'u':::ls]:_-._ and more inflam-
““*E“"s and by combustion afford a larger quantity uE';uEil(m-
; g ]

'\'.!l)”lll',
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less abundant in the products of vegeta

Volatile oils are
tion than some other principles ; they do not exist indeed in
any considerable quantity but in the aromatic plants 5 in some
}r]:n-_i-. the oil is confined to th flowers, fruit, leaves, or
bark ; sometimes it is contained in several of these parts,
and 1 a few instances it is found diffused through every part.
The quantity varies, not only aceording to the age, but also
according to the vigour of the plant ; hence it is much in-
fluenced l':_‘. climate, soil, and 'season. It is remarkal le, that
some of the most odoriferous flowers, as the rose or jessa-
mine, yield scarcely any essential oil, though they lose their
flavour by a gentle heat.

some of these oils, being contained in distinet vesicle

LiLTa

may be obtained by simple pressure. In this manner, es
& 1

sential oils can be obtained from orange or lemon rhind,
More  usually, they are procured bv distillation ; the vege-
s ; ] J :

e is boiled in water; the essential oil is volatilized with

..‘.t.lj

: :
the aqueous vapour; both are condensed in close vessels

the water has the taste and favour of the plant, from having
dissolved a small part of the oil ; the greater part of it, how-

ever, 1s collected pure, either swimming on the smface of
the water, when the oil is lighter, as is ge nerally the case,
or, in a few cases, when it is heavier, having fallen to the
i'n.-1rum.

The essential oils of vegetables are not without some de-

gree of medicinal activity

«  They have always the odour,
and generally the taste of the vegetable from which they are
nhi:iim'nl, :u'rrm:p;mia.-d with more or less {.‘ill.]_:l’(‘llt"‘-'. -‘\'U]]\{'
of them, however, are less pungent and less acrid than the
vegetable matter from which they are procured, these quali-
ties residing in the resin, or some of tl

ie¢ other proximate
Principles.

A proximate principle, found in some vegetables gimilar in

YOL. 1. 1A



solid substance of a white colour, semi-trans
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many of its properties to essential oil, is Campror. Itis g

wmrent, having

strong peculiar smell, and a Iu-nflr;nin;;‘ taste : tenacious,

and slightly umctuous to the touch. It is very sparingly so-

luble in water, but is abundantly soluble in alkohol, ether,
and oils ; from these solutions it is precipitated by the addi.
tion of water, It evaporates entirvely, though slowly, at the
common temperature of the '.!Hl'lﬂh]ﬂit'l‘[", at a higher tempe-
rature, in close vessels, it is sublimed w ithout alteration ; it
is also highly inflammable, the products of the combustion be-
ing carbonic acid, and a quantity of what is named campho-
vic acid. It is acted on by the more powerful acids, sul-
phuric acid charring it and forming a portion of tannin; ni-
tric acid dissolving it, and decomposing a portion of 1, con-
verting it into an acid ; muriatic, fluorie, acetic and carbonic
acid dissolving it, without materially changing its composi-
tion, as the greater part can be precipitated by water. Nitrie
acid, repeatedly distilled from it, converts it into a concrete
acid, named camphoric acid, which appears to be different
from any known acid, though it approaches in many of its
prope rties to the benzoic.

- arrangements, which impede its volatilization,

By peculi:
camphor may be tlL"L'Hi||]r[lm'(l by heat. This is effected by
mixing it intimately with six parts of pure clay, making the

mixture into balls by the addition of water, and when these

ave dry. subjecting them to a strong heat, suddenly raised.

\ volatile oil, fragrant and pungént, of a pgolden yellow

!Ip!l”'.:'q. amouniing Lo :u::'.---l::l:'t] ol lin*"\.'.l'l"_'l.ll of the t'LmIilh!}i,

distils over; a guantity oi charcoal, about +th of the weight

Ay : . - A x 01
of the camphor, remains ; the remaining products of the de-
1 . _ . 5
composition. are, carburetted hydrogen, ca bhome acud gas,
¥ ¥ . . . 1 i . -
and camphoric ac il. TFrom the result ol thi L 19y CillD=
pior appears 1o differ from the essentinl 01lg, princiy ally 1n
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vontaining & much larger proportion of carbon, since, by its
lfl'l!l)l[lIl(h][i[l]i h'\; ||l-.'1i1 iL i~. ]‘f':i{]|\'l'i! 1)l'illci|:;ll}y inln L'lt.‘u'-
coal, or compounds of carbon, and into an oil, which has all
the |1!'u[n'|'lit';~< of an essential oily being odorous and pungent,
volatile and inflammable, soluble in alkohol, and preeipitated
from it by the addition of water.

{".Hn;l!ml' is found in distinet vesieles, in the wood and
bark of certain vegetables. It is also contained in many es-
sential oils, as those of lavender, sage and others, from which
A substance anal

ous 1o 1L

it is deposited on long keeping.
m many of its properties, is capable of being artificially
tormed, by the action of muriatic acid on oil of turpe ntine.
The same relation which (':1|1,J1!:;n1' bears to the wvolatile,
Wax seems to have to the fixed oils. This substance, though

formed by the bee, is also a product of vegetation ; it 1s

yielded by the leaves and fruit, and it is sometimes intimate
ly mixed with the resin, gum, or extractive matter of plants.
[t is insoluble in water, and is soluble in very small quantity
with the aid 6f heat in alkohol. It combines with the fixed
alkalis, though with some diffic ulty. It unites easily with
the expressed oils. It melts at a moderate heat. By distil-
lation in close vessels it affords an acid, and a considerable
quantity of thick oil, a small quantity of charcoal being the
residuum,

Resiv,: This I”'i”"'ii’h' 1s in some measure connected with

essential oil, and in plants is often, united with it, as well as

with other principles.  Some vegetables, however, exude

juices which concrete into a matter entively resinous, and 1

18 i'rum these l]l:i'. IFH' dl:u*;u-u-;-h of ;:r;-- substances ]]t':{;.'-r‘:i“_t.."

to this genus are taken. The distinguishing properties of a
resin are its existing in a solid state, being insoluble in water,
but soluble in alkohol, ether, and ails ; the solution in ether

or 3!E;-:)hul 1 t-ft-{-r_rn'.,:-_nf-f_i. i._\' waler ; lt*.‘.:.J;': are m ;_-i-_'._-ci'aﬂ
.;I
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odorous and sapid, though neither of these qualities 15 €sseiv
tinl to a pure resin 3 they are inlammable, and burn with
much smoke ; at & temperature nearly that of boiling water
they melt 3 but they cannot be volatilized without being de-
composed. In close vessels the products of their decompo-
ition by heat are water, empyreamatic acetic acid, an em-
pyreumatic oil, and a residuun of charcoal, indicating carbon,
hydrogen, and oxygen, to be their ultimate principles. At
the ecommon temperature of the :5‘-I1|fJ.-;'+hl I'Cy '.i'n'} do mot
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 altera-
tion 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 2 vegetable is discovered by n-
fusine it in alkohol ; this dissolves the resm it any is present,
and it can then be I:l‘:'r'l_.}ilth'tl from the solution by the ad-
dition of water. The method of estimating the quantity of
resin in any vegetable, is by ascertaining the merease ol
\','{'i:_'-l::'. which alkohol :J('Ill!il't"-\ from it by digestion, or the
alkohol may be :‘w:ap:':r:m-nl by a moderate heat, and the re.
sin obtained pure,

Resins ave in general more active than gums, with respect
to their medicinal powers. The purest resins are indeed

table substances which

nearly mert, but there are miny ve;
a0t in,-.u-ri':.il'- on the system, that appear to consist lJ;-i;u-i_
pally of resinous matter, and it is in this resinous part that
their powers It ide. 'The proper solvent or menstrunm of
resin 18 :lli--n!';u]; by ill;'~' it can be e-\_ir;u'lt'tl from some of
the }... o4 : F . | - ] I

ne other constituent parts ol vepetables ; there are others,
however, which are soluble in the same fuid, and therefore

is difficult to obtain the resin pure.  Though resin 1s wso.

g g e e R i NS T, 2y
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.'{l]l;q' ]3\, i.l."i'“l in WARLET, _\.{'l ]Llili'l of 1t can !}L' Lakoen “11" L'.l.'i
kept suspended by the medium of gum,

These two principles, Gum and Resin, are often naturally

mixed in vegetables, forming what are named GUM-RESINS,

W - AT o byt ledie
md some of the most active articles of the Materia Mediea
are patural compositions of this kind. I'heir chemical pro

i ! . . . G _Il i
perties ave derived from the two principles of which tiey
consist : thus, they are only part ally soluble either i water

or in alkohol ; they are soluble in alkaline liquors ; they are

not fusible by heat, they only soften, and if the heat is raised

higher are decomposed, affording a little ammonia with the
usual products, probably derived from the gum they contain.
The proportions of gum and resin, thus mixed, ave n diffe-
rent. substances of this ‘I:llllii:— VEI'Y various ; but [lu':, are
generally such, that a mixture of equal parts of water and
alkohol dissolves the gum-resin, 'This is their proper sol-
vent ; it also dissolves some other vegetable principles, par-

ticularly extracty and hence it is the menstruum most gene-

rally used in Pharmacy to extract the active matter of vege-

tables.
BALSAMS are resmous juces, with an intermixture gene-
rally of essential oil, and containing always a portion of the

1

acid named Benzoic Acid. They are usunlly

thick and te-
nacious, becoming by age concrete. They are odorous and
pungent, |1rim'-|'|1:|”}' from the essential ol l]lu-:\. contain.

A I!i'jm‘iph' of considerable Ln,]mr-'.'.lm't_' in its E]i]:l!m:lct'llli\‘.
1'\'1;'-.1iu!|‘i1. which i1s :,i:]l]-tn:.(l to constitute the active matter
of ANy vegst tables, 1s what has been named 1}_'.' the French
{'|i-’.'.i'-i.'-., ]1'_‘-' whom its characters were first l'HI:!bHr!n-if,
1'1.?\"i't:_-‘.f."1'., or Extractive Mattey. Its |l';li“”f.1' l.'l'l'.!l'lll.'lll‘ iH,,r
that it is soluble equally in pure water and in alkohol ; and
hence a solution of it in the one fluid is not precipitated by
the addition of the other. By this property it is (U':tiuguita]li‘-ti
D J




N O L R

a4 OF THE GENERAL PRINCIPLES

both from gum and resin, the one being insoluble 1 water,
the other in alkohol. 'The cumprmn{l of the two, of gum-
resin, is indeed partly soluble in either of these fluids, but it
never is completely so, since if it contain s much gum as
renders it soluble in water, it is only partially dissolved by
alkohol ; and if it consist principally of r¢sin, so as to be
completely dissolved by alkohol, it is imperfeetly dissolved

sted with alkohol, the

by water. If a gum-resin be dig
tincture it affords i :h'rmnimw-ql hy water "n." vice Versa
. ! 5 dec 3 v water, and, 18,
its watery solution is decomposed by alkohol.
There is another character bv. whic : ¥
here 1s another character by which extractive matter is
distinguished, that of suffering decomposition when exposed
11 H Y ]11:!;.“:! state 1o Iht' :Jliltuﬂlﬂll't';t‘ :lili'; 1|]i_~« takes },]m-p
even at natural temperatures, and with still more |-.-1|r:ixljsy
when the temperature is raised, as when the extractive mat-
ier 1s botled in water : 1t then becomes insoluble and compa-
ratively mert. This change Fourcroy ascribed to the fixa-
-y

. ' | K - .
tion of oxyoen. ".r':'t.*i‘-.ll!l_:‘_' fo 1. daassure, OXygen 15 ine

deed absorbed, but carbonic acid 15 at the same time formed ;
he SUPpPOsEs, Lo, that part of the OXY&en and i!_'.lEJU_!'__'EIJ of
the extractive matter combine and form water, and that the
inert insoluble fn'i't'f]ri::i‘-l.' has therefore an increased propor.

tion of carbon. It is from this canse apparently that the

medicinal powers of many vegetables are myured by decoction

in water with the admission of airy, and not, as was at one

time beheved, from the di ipation of any veolatile active

l'il?li'il'h"" ; many plants mdeed winen sustain imjury from this
P s = 1 1

l'!‘if'i'.l-'rl.IH.‘ contaming no sueh j]]ll!l_'-l-|.'=.

» : = T { ) : ] 1 | -
i:_} OXVmuriatic @l !'-I-. CALIKCL 15 cOonverted mto a concrete

substance of a vellow colour, insoluble in water, probably
from 2 “-iIIE”'.-'l‘lilrai.'_-_.-_t-. [t exerts aftinities to argil .'.'::.-f tO

g | L L | | 1 1 # 1117 | ¥
metallic oxides, and 15 hence acted on by a number of me

tallic salts. Muriate of tiny at the maximum of oxidation,

KERBEBI DI it 1 41" o i A B S
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precipitates it copiously, and forms therefore a delicate test
of it, which is liable however to the fallacy that it likewise
precipitates some other vegetable principlesi” By heat 1t i
decomposed, affording empyreamatic oil and acid, with

portion of ammonia 5 and in this, as well as 1t5 spontaneois

15 favour-
?

decomposition, when the re-action of its elements
ed by humidity, it leaves as a residuum carbouates of pota
and limes

This principle is supposed to be the base of what are named
the Extracts of Plants j—=preparations formed by boiling ve-
getables in water, and evaporating the clear liquor toa thick
congsistence. As p'.‘:!-.t:L't'(l in this way, it must generally
have an intermixture, greater or less, of those i'li:.i-.l iples,
which are soluble in water ; and from being so liable to de-
composition, it must be injured  during the evaporation, It
is the basis, too, though in a similar state of intermixture
and partial decomposition, of w hat ave named the inspissated
juices of plants. It exists also in the seeds, leaves, bark, and
wood.

|

i 1 1 ™
Fhoueh the ch 1

ters of this principle appear to be dis-

tinctivey there is still some ambiguity with regacd to it, par-
ticularly from the circumstance, that these characters are not

uniform ; a principle existing in some vegetables which has
I | L £

some of these distinetive ]Jruiu-uiva, 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 1s more soluble in the former than in the latter.
Nor is there any cm'l:Linl}' that this extractive matter has
been obtained pure and insulated ; and it is therefore i-“];\-.,-iih[l
that it may consist of some of the other principles in a stage
n 4
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of mixture, their properties being modified by their recipro-
cal action.

TAaxviy, 'The important medicinal property of astringel

vy, fr]’r]!f_‘.Jl'l.'{i from some chemical facts to be :1&_-]1r-1|:!1-|1l in

vegetable substances on a pec uliar principle, as it is discover-

able in them by a chemical test, that of striking a deep purple
colour with the salts of iron. This effect is exhibited by all

the powerful vegetable astringents, and in a degree nearly

]JJ‘c'r;ml'ih'rH:tl to their ast IFency. \ pet uliar acid having
been discovered to exist 1 these astringent 5y dlierwaras
named Gallic Acid, it was supposed to be the principle on
which this p!'nllt'l'l\,' de '!1:,'1115«', But ."II.FJﬂ.'Fi'.i'.'IlI experments
: Han® N :

h:]\':- ]"l"'-"-"'li-u i!::li the astringency resiiacs i a _IJI'II'.I ]EI|1- o a
different nature, which, from being the avent chiefly concern-
('|] i|| 1]!2' n]u':"LH:‘-'! i-'n‘iiij]llll‘-_ll"_'.. l::i \(:Iz-l_-::!]I i !I-l e Hf"i'::ll
or Tannin.

This }n'i]::"r}l]:_- exists m all the powerful vegetable astrin.

5 : o L .

gents ; 1t 15 extracted by macerdation with water, and is de-
tected in the mmfusion by : uliar test, tl it mima

cted 1 £ 1 YA peculiar testy Ll Of the animal
principle denominated Gelatin. If a solution of gelatin 13
added to the mfusion, it becomesturbid, and a ]\l‘:_'{;iir]:‘n.; 1s
1ln'-.'m'11 l]tlwn, ('L‘!I'J:“.mrﬁ'{..' of I|r:' tanin ::||:I _--11'!1: in i]! fi.’,"lE"ﬂli::_l..

t100. We have no VEr'Y pe ricet Proces: lor obt U1 ta2un
in an insulated state : but the most .!rr:!.|| 15 precipitating it

from the infusion of a vegetable astvingent by lime-water

‘
and afterw wds submitting the ¢o npou I of lime and { i,
which 1s formed, to [IEH' action of dilute muriatic acidy which
ahstracts the |;1.'-_I', and leaves the tannin,

T:znninc-\':lllr:r.!luf {rom its solution 1s loose and I'J:.:i]h'l‘._. 0]
a hrown ('f}lnk':!'., h:zw 2 IY -EI!”i-. .'L-;Lr_-'r;'.'--, a ',11.'1'|||E'H' !-I.i-.:?_“'q
:'l|t1 a4 1aste I'IH!_'__I_]: and bitter. It 15 soluble in water, eithex

R

1 . ] F: 3 1 1 1 5 PR b
cold orwarm, and in alkohol net wvery highly rectified. It

appears to sufter decomposition from exposure to the air in a
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humid state. By the acids, it 1s precipitated from its watery
solution, and by some of them is decomposed. It unites
with the alkalis, forming soluble compounds ; with the earths
it forms (_‘u:ltpnlt'.ulﬁ of ‘--l}[ll'lllll'J_' 5¢1i1:|iiiit_~ ; it exerts affinities

to the metallic oxides, and it is 1r1'i!|('iE|:lii_l. from 1ts action

that infusions of vegetable astringents produce dark-coloured
1n1'|-('i!:i‘.:|[e'-; with metallie salts. l",_\i-::f.a-,t'll to heat, it affords
an acid liquid, an oil, and a considerable quantity of carbo-
nic acid, leaving a spongy charcoal.

[ts action on animal gelatin is its most important property

in relation to the object of the present outline, as on this pro-

ly depends its astyingent power; it combines with it,

1 1
DD

forming an msoluble |'-|'u'i§|5_1:1[!'1 whence 1t corrugates and

renders more dense the animal fibre of which gelatin consti-

i

tutes & principal part. It exists inall the powerful vegetable

astvingents, mixed with extractive matter, mucilage, gallic
acidy and other principles. It has also been established, that

a product very analogous to it is capable of beihg artificially

formed, principally by the action of sulphuric anc

nitrie acids

i & I | i j o+
ol x'--::.'t'T:IElu‘ substanceswhich dabound mca

onaceous matter.
VEGETABLE Acins. 'The acid fouul in the jmce anid
other parts of [h|.‘]!.1". ig'not alwayvs the same. Not less than

seven :u"uiv., different from each other, are of w petable oni-
gin,—the Gallic, Oxalie;, Malie, Citrie, Tartaric, Benzoic,
and Acetic.  To these may be added the Prussic, though
118 18 more peculiarly formed from animal matter.

Garnric 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 reddening the

infu.
abam a0 b trivnes i T e ik e N : -
sion of Litmus, 1€ concentrated infusion be lelt exposed
A
. . . . [, T 1 .
to the air for some months, this acid 15 deposited i the state
of a crvstalline denosite. mixed it - Yok d .
LIt Crystanine cdeposiic, IixXea witnh mucons fiakes. from
. ] o

viuch it mav be lem';.lu:t!. It may also be obtail
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{jmn[inu ﬁ'm:l I|1a' [l_';l” nut, or even h_‘.' (Il"--[i.”iltiml 'n'.'i[h Wi«
ter, though it is doubtful whether, as procured by these or
other processes, it is altogether free from tannin; that by
sublimation appears to be most s0. Dy crystallization it is
obtained in slender prisms of a white colour ; its taste is
sour, and it reddens 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 (h'vmnp{a:«hinn 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 ; it is doubtful, however, whe-
ther these colours are not in a great measuve derived from
the action of tannin adhering to it.

Gallic acid was at one time supposed to be the ]:rim.‘ipit
of astringency, from being contained in the vegetable astrin-
cents, and giving a dark colour with the salts of ivon, the
chemical test by which astringency appears to be indicated.
It is doubtful, however, as il'.i“ijll}-‘. been remarked, whether
this latter property does not arise from the presence of tan-
nin : the colour it does produce is less deep too, than that
which the infusion itself strikes ; and the acid in its insulat-
ed state has no astringency. T'annin is much rather to be
considered as the astringent principle, and it exists accord.-
ingly in some of the more powerful vegetable astringents, as
in catechn or kino, with scarcely any trace of gallic acad.

Maric Actp is contained in the juice of unripe apples and
other fruits ; it is unceystallizable, forming when evaporated
merely a thick liquor, which, if the heat be continued, be-
comes charred. Ii_,—' this and ]1_\, the I;:l'n]n'?'”":-'- of the salts

which it forms, it is principally distinguished from the other

vegetable acids, By nitrie acid it is converted into oxalic

il
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L

& Crrric Actp 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 these it is usnally extracted, the
e mucilaginous matter of the juice being separvated by alkohol.
i4 " {']'}'.r'.l“]l-"_l':"‘. ill l'illi]“i}fli(!‘_l] I]l'i ms - \'.‘!'il'h-‘ Vi il‘..'li ii i"; il”l‘l.'l.
Id are colourle 59 3 il:«' taste iL,; I‘?;[['L‘:L]i,']:. s0ur : it 1s '.ll,"lll]i{‘:lLl[!}'
2 soluble in water ; its solution undergoes spontaneons decom-
- position, but the crystallized salt can be preserved without
" njury. The more powerful acids decompose it, converting
2 it principally into acetic acid.
i\n, Oxavric Acip exists in the juice of the sorrel (oxalis ace.
. tosella) and some other plants, combmed with a portion of
- potash, not sufficient to neutralize it. It can also be arti-
ficially formed by subjecting feenla, gum, or sugar to the ac-
= tion of nitric acid. = It crystallizes in slender prisms of 2
“;_ white colour ; its taste is extremely sour; it is soluble in
- twice its weight of cold watery and an equal weight of boil-
,I- ing water ; it is also soluble in alkohol. Tt is th‘.t‘ulnln‘mlll
‘ by the more powerful acids: in its :Eq'rmnpnsitiun by heat,
.‘;1_ it affords little t'nlil}']'l'um:l[iL' o1l 3 hence it appears to con-
;;.1 tain only a small portion of hydrogen ; and as some of the
¢ other vegetable acids are converted into it by the action of
0 nmitric acud, there is [}1'1111:1}41_\ a 1:'.;'_5-;;- 'Er.'lr111-1‘litlr] of OXygen
" in its composition.  The test by which it 1s peculiarly dis-
as tinguished, is the insoluble l:rt't'i[;ii:l:i* it forms with lime, an
earth to which its affinity 1s such that it attracts it from all
' the other acids.
Ll
d Tartanic Acrp.  This acid, as 4t exists in vegetables,
. 15 11 1I|':!;_‘~' {'Hl!lhim'll \iii}i [‘rlﬁ '_I:-IE,' iu _-~Lll'1l i !:r'-r]l1|r|'r;-<.g-_~ ||“~_._ X
W ever, a8 to leave an excess of acid in the combinat ion, - This
! torms the super-tartrate of potash, which is ontained in a
l_-P number of ‘.tl"\{'i'.i'f.'.r" froats, It is :]t'i}fhin d from the 11”,.*.

anF +1: = S S . . \ o
™ the grape m ifs conversion mto wine, or in the slow fei-
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mentation which the wine suffers when kept. The acid
]u-m.-n:'t'li from this salt is in tabular crystals, transparent;
they are very soluble in water, the solution when concentrat-
ed being of an otly consistence. It 1s il1‘L'E?IEII!tJ!-.t'1.i by heat,

ding a large quantity of liquid acid little changed, with

much carbonic acid gas. By nitric acid repeatedly dis-

tilled from it, it 18 convert d into oxalic acid. 'This aeid is
an important one in pharmacy, from the numerous combina-
tions of it applied to medicinal use.

Brwxzorc Acip is obtained from the vegetable balsams,

rocess of sublimation. It condenses n

generally by the p

slender crystals, white and brilliant, It 1s volatile, and its
vapour is inflammable ; it is very sparingly spluble in cold
water, but abundantly in hot water; the solution on cooling

y . 1 hnl F il 1wl 1 - -
depositing nearly the whole of the acid in prismatic crystals :
! . i L

: % ‘ P T e 3 e .
it 15 also soluble m alkohol, from which it is precipitated by

cold water ; 1t 15 pungent, but not very acid to the taste;

in its usual state its smell is fragrant, especially when 1t 1
heated ; but this odour has been suppost d to amse from a

minute portion of the oil of the balsam adhering to it ; as l

)y
repe wed combinations with an alkaline base, and precipita-
tion by an acid, it is obtained at length inodorous. It is not
easily r]_L-L'(]|11]l',L:r-L:(j. by the action of the more !Ftll'.'t"l,'rl'.i acids.
Decomposed by heat, 1t affords a larger quantity of empy-
veumatic oil than any other vegetable acid, whence hydrogen
1S SUPPOSH d o predominate in its composition.

Aceric Acip. This acid 1s more exclusively the in'mlm-r

of fermentation ; 1t exists likewise, however, re ady formed

in the sap of the vine, and, combined with alkalis and earths,

11 :'-n 1-i!I l,r II‘ nt ]” i'1 3 -1””'3- _'“I(! CONCE F,I.il'il[l_'(i .‘\|:]1'-\'., 111

which state it can be procured only by artilicial processes,
is a very powerful acid, highly pungent and fragrant, vo.

latile and inflammable, It is distinguished by the peculiar
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action it exerts on some of the other proximate principles ok
pl mntsy—=€ ssential uﬂ I'¢sin, gum-re wun.,: miiuhu., gluten, and

caoutehouc, whieh it dissolves without decomposing. Hence,
even in its diluted state, under the form of distilled vinegar,

4 s sometimes used as a solvent in pharmaceutic 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 Acrp. The substance to which this name is
given, is formed from some varieties of animal matter by ar-
tificial processes. It had often been remarked, that its odour
is similar to that of the peach blossom, and that the same
odour 1s pnuptll)lt, .n the distilled water of the ¢ herry lau-
rel, and of the bitter almond: This led to experiments on
these : whence the fact, rather singular, has !m-n discover-
ed, that all of them contain this acid. The fact, not less
important, has been established, that the narcotic pmimty
possessed by these distilled waters, depends on the prussic
acid.  In its insulated state, this substance is volatile, so
that it escapes evén from its watery solution under exposure
to the air. It has no sensible sourness, and does not redden
even the more delicate vegetable colours. The character of
acidity is therefore given to it, rather from its powers in the
combinations it forms, especially those with the metalhie
oxides, than from its properties in its insulated state,~—these
compounds being strictly analogous to other saline combi-
nations.

Several of the vegetable acids, particularly the citric, ma-
hi 1Cy and tartarie 5 exist 1n the same vepge table, and m propor-
tions varying accoxding to the stage of vegetation, whence 1t

is probable that they are mutually gonvertible. They are
seldom pure, but generally in combination with saccharine,

mucileginous, and extractive matter, Combine d with ulka-
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line and earthy bases, they form what have been named the
essential salts of plants.

The last of the proper proximate principles of vegetables
is Laewin, or wood ; the substance which, rmuiw--im;' the

vessels of the planty 15 the basis through which the other

,III...I:(.EE,}:-, are .;:",'”_..g-n',. or to which [|I""~ are  attac :'.HI._ and
which 1s the basis therefore of all the parts of vegetables,
with the exception of their secreted juices. ' It is, when
freed from the principles diffused through it, wsipid, inert,
and msoluble, liable in a humid state to slow spontaneous
decomposition, inflammable, and is decomposed by heat,
leaving a large residuum of charcoaly which indicates carbon
to be 1ts predominant ingredient, whence probably arises its
solidity and comparative chemical in:u-Tj\'h_\', Being inso-

luble in water, or in alkohol, it forms the greater part of the

residuum, when the active matter of vegetable substances

has been abstracted by maceration in these solvents.

Besides the principles which can thus be obtained in a
distmet form from vegetables by analysis, there are other
of a more subtle nature, the existence of which has been
-;;l;a'tm-l'r| to be established by some facts, though they are

scarcely capable of bemg exhibited in an insulated state
such are the Aroma or .“;]‘ril‘jlllri Hector of plants, the Acrid
Principle, the Bitter Principle, and the Narcotic Principle.
The Aroma 18 the J:l'im"lJJ]l' in which the odour of 11};”1; g
has been suppo ed to reside. 'This quality is generally found
in the essential oil ; but there are some \'1-3-"1-1“&;[{-__., h-_nj”:_:
a strong odour, which yield little or no essential oil, such as
the jessamine, the viclet, or the rose ; or, if this oil be pro-
cured from them in small quantity, it has not that strength
of odour which, considering their fragrance, and the small.
ness of its quantity, might be expected from them. They

t.‘u.'l'.l].t' 1]“1: u{lullj‘} ilu'.\L\'t'L" “’lll.'i.l c.-:-..lm:iu! ] “ii_' '.F,il'; il ir-
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at length dissipated ; or it is communicated to water by dis-
tillation at a very gentle heat. Hence it has been concluded,
that a principle more subtle than the essential oil exists
which the odour resides, and that it is even this principle
which communicates odour to the oil.

These facts, however, ave inconclusive. The property of
odour may belong to any of the proximate lmmlpu of
vegetables, and does belong to principles of very different
kinds ; it exists in other bodies in which we cannot sup-
pose the existence of any common ]"Illll'i;JI{‘.‘, nor is there
any reason to assume the existence of such a principle in
plants : and all the facts considered as favourable to the opi-
nion, are accounted for on the supposition that essential o1l
is the more common principle of odour, and is capable of be-
ing volatilized in small quantity at a low temperature, and
of thus being diffused throngh the atmosphere, or COMUILLL-
cated to water.

The existence of an Acrid Principle has been wnferrcd

from an acrimony residing in some pl:mtr._ which they lose on

drying, while their other active powers remain ;3 and from

this acrimony being mn some cascs transferved to water or al-

kohol by distillation. It is not very certain, however, if

this fpt'tim s not i such cases connected with some of the

known rm\mui; 11-:1;. iples ; nor has this acrid ulmnph. if

it do exist, been obtained so as to submit it to chemical ex-

amination.

2 3 rperr s . . - .
BITTER PrINcIPLE. A principle of bitterness has been

supposed to exist in some vegetables, 1t is obvious, now-

% ’ 4 E ¥ hi i e
ever, that this quality may belong to any ol the known proxi-

miate |:li';1I{ inlt 53 and the characters which have heen ass i;.’."

ed to this pi mei Eﬂ-' as it exists insome of the purest vepetabl

bitters, particularly in gentian or quassia, such as equal solu-

g .1 ) v s 1
:'11'-1} m water and m air ohol, and b IRE precumtled oy ol
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tain ve-agents, rather prove it in these cases at least to be a
\-']"il';'\ “‘i‘ exXtracuive matter.

3 . . 1 1 .
A Narcotic Princ 1;3'”.' has been --||E-}|u.—:'f[ to exist, from the

narcotic power of some vegetables bewng impaired by age,
i | A E ’
without any .-!\I_,j.'J. 055 of matter, and rom 1ts I}. N ren=
1 . 1 i o 1 Ly | - ]
u'a-z'cl] mert by decoction, 1[I‘-'!;1|I no volatile matter is eol
lects d nossessed of the (qu ity. But such facts are rather
¢ !
favourable to the conclusion, that the loss of power 15 owing
. . - 3 " 0t 1 | el
to chemeal « han rgs I one or other of 1ie KNOwWn prrii i|‘m' iy
| +] i e : hink: 4 FE
probably the extract, in which the narcotic quality may be
supposed to reside. In submitting opium to analysis, it has

been aflirmed, that a crystalline matter 1s obtained, which
ih]llk't'-. narcotic, .‘:'.:el has been Hl]]lllil.-l'” Lo |Jl' Fj!!‘ |1‘;I.|l.':uglfr..‘

on which that quality pos essed by the opium 15{':1{1!11:-_ But
it does not, :.'-!irI;H-l:"-;' its existence, ppear to be |'..'::..-J.---~-¢.'tl
'-f' .f'_-- 1]'=';:'|'I!-l' ]:]'nl'{H 1'!_‘. iII 1l|5-1 IHI: :]1-_r>1|'t'£‘ we --huuhl CX=

ct, were it the principle on which that property is de-
pendent, nor is there any proof that it exists in any othe:
I"I"'{C:";"-

The existence of all these principles, thervetore, 1s pro-
blematical 1 and the (lLl;l“Iii'r. assigned to them may, with
more :.:~_..'_; ,|“i;|}-, be referred to modifications of l'nm|.;r|¢.itim|
in the known vegetable in'ili{'i!:h-a, which are E"'H!?:l|)|}' too

subtle to be determined by chemical analysis.

AriconoL. and the ETHERS formed from Alkohol Il;, ithe
action ol a {|i-,| Canino -.’I'it'el_', b }'l'_:_nl".il'lll'il as \i-ll,;'l'.i:ll'lll- pro-
llli('i:-'. y yet :_i.r,-_'.' nave a H‘]:Hinn (4] “l(:ﬂ_', as thr]ll' l'ht']llir:!f
constitution is similar. and ||||-_'. caunot be formed but by
4._}1:E':I-!':['.‘- ]J:_'{_hiilit'i-:i i:] \'1'|[-_'e_-t;|11]|-m;ﬁ_[m'_ ;‘l.‘\ iill]]fll'l:!'.l".' JIH'{H.

cinal, and pharmaceutic agents, they are entitled to notice,
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) AzxoHoL is formed by the process of fermentation from

saccharine matter, or from fecula, the latter being 1'-1'L:'-'il.!‘-1-~'l'@

¢ subjected, partially at least, to the operation of malting, by

> which it i couverted into the former. ‘The fermented 15{1:1-'"-1'

= being distilled, affords allkohol diluted with wat wd with
some i”-‘]::'-:;;:'!H-.iinn of odour from the fermented substan

1 From this pure alkohol is precured by repeated distillation,

;-‘- the abstraction of the water from it being aided by the action

% of potash, or sub-earbonate of potash.

¢ Alkohol 15 a colourless transparent fluid, having a specific

5 gravity, accovding to its state of concentration, from 0.835

ly to U.B00 ; 1t 15 | pungent, and in its action on the

¢ living system exerts a high degree of stimulant and na

t otic power; it is volatile and mflammable, affording, duri

1 "'JI‘tI»!'.*-iih.:-. water and carbonic ;l:'ith the (.i_L.:nI:‘:-'.'. ol

D water exceeding even the weight of the alkohol. It contains,

" therelore, much I!_\tir:-_sali-u i Its l--,:!l}i_l:-ih{i\i:l‘ with which

L carbon is combined, and perhaps also a portion of oxygen
[t combines with water in eve ry proportion, and, in con

; quence of the affmity between these fluids, they mutual

i Prec i‘--j'-llé' substances which either has dissolved, that are

1 wisoluble m the other., It is dec omposed by the acids,

1 tording, as the pri :";! il -:n.,-:'.u'ic", the different ethers. As %

pharmaceutic agent, it 1s of much importance from the solvent

power 1t exerts on a number of the vegetable I'rl“.‘.Jll.]‘-llil'}'li!l
ciplesy—essential oil, ¢ :"":I‘:-"JJH extract, and others, and from
its property too of counteracting the spontaneous changes to

verkotahl : skl
¢ veby table matter s hable.
™ T
1 ERt. LIIE name

1 . . 1
P.lher 13 mven (o a peculial i]E'L:.:.I.'T
btaaned by the action of the :l'.n_:_"-pr'n.'u'.'i:l.l acids oh alkohol.
the product difteringe 1n its nroperties accordu % 1 4
I€ product cibrering in itis properues according to the acid

employed in its formation, but in general being extremels

o, . B " A . »
ight, volatile, and nfiammable. '."-.ukl]ll_'.l'l-_ ether, formed |

YOIL. I.
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the action of sulphuric acid on alkohol, has a specific gravity
not greater, when it is pure, than 0.716 ; it is so volatile as®
to evaporate 1';1}11&[!}' at the common teinperature of the at

mosphere ; in burning it affords water and carbonic acid : its
odour is fragrant and penetratmg ; its taste pungent ; 1t 18
soluble in water only in limited proportion, about one part

in ten. It exerts on the vegetable l'rl.‘.lncilﬁl'!& the same solvent

action nearly as alkohol, except on extract, w lich it has been
said to ilrt_:t-ipiL'.ltl_'._,—;tll :'ﬂi'L'i, Imu't_-\:-]'., I have not been able
to obtain from it. Nitric ether is equally light and even
more volatile : it 1s inflammable ; it is soluble in water [TF
limited quantity, but combines with alkohol in every propor-
tion : its odour is strong and penetrating. Muriatic ether 1s
more volatile than either ; it exists in the state of gas, under
the :LT[HElekI]L'I'-lC pressure, af 60° ; at 50 it becomes Jiclui-:i,
and its spec ific gravity 1s not less than 0.874 ; it is transpa-
rent, colourless, odorous, and pungent. Acetic ether is mo-
derately light, volatile, and inflammable, soluble 1n water in
limited quantity, and has an odour etherial, but approaching
also to that of vinegar. All these ethers appear to differ
from alkohol, fn-im-ipull}' in having a larger proportion of hy-
t"ll'lll:gl'El n their {'rnn!m,;iljuu, to which ]'n]'lﬁmill'y their greaterx
levity and volatility are to be ascribed ; and they generally
contain & portion of the acid by the action of which they
have been formed, which, in some of them at least, appear

essential to their chemical constitution.

i AVING [;.:,_i“:a_ !l out the ri.i'~lii|'-'.i-i:~'r|::;'-j}u't‘)}ﬂ"l'lit'. M LIJh! ?!||,

general pharmaceutic relations of the Proximate Principles

of Vegetables, it may be proposed as @ qUESHION important
N i

in relation to the f3|1‘;"Li of the presen —Do l!h-.-'
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p[lu('iph"f{ Il‘ill'.i”_‘v' exist in the vegetable in a state of chemical
combination, whence soimne modification of their powers may
result, or are they move generally mechanically mixed ?

The latter appears to be generally the case. These prin.
J'itﬂ!'r- can often be l!})‘{l'?'\.'t'tl lf'-'-l-'E.lh‘..{' '_1_111||'t from each Uihl‘l',
and even placed in separate vesicles ; they can in many case
be separated by mechanical means ; and even where they are
more illlim;llt'l_\ mi:wd, that rh:m;[(' of I”"‘]“‘!'iit‘-"‘ does not
take place, which we must have expected were they chemi-
cally united, the virtues of each principle being discernible
in the entire mixture, weakened, but not changed. It seems
to follow, therefore, that the virtues of vegetable substances
do not Iil'ill'lill on chemical combinations of their |1]-:|_\.i:-,|;:1_[-_
principles, but rather on the peculiar ultimate composition
of one or other of these principles. Hence also it 1s evident,
that in sepavating the proximate principles of any vegetable,
we cannot expect to alter or iiilili't_l‘.'l_‘ its virtues, farther than
in concentrating them by a separation from what is inert, op

Ul
in separating principles which are possessed of different or
even opposite powers. The attainment even of these ends,
hm‘.'t'\'l'[', 18, 1 innumerable cases, of i]]‘.l]lrl'i:illl'l' in their
exhibition as medicines.

From this enumeration of the Proximate Principles of
¥ L‘gt'l:lhil%, may be l.":ll]::l]h_'l.i the rationale of those Iji'.:li_‘]jl:L-
centic processes to which plants are usually subjected.

Vegetable matter being liable to lk‘t'il!lliun;i!illii when in a
humid state, from the re-action of its clements, and their
entering into new combinations, Fixsiceation is an operation
to, which they are generally subjected, to preserve them
without injury. 1t is performed either by the action of 2
current of air, or by exposure to heat, care being taken that
the heat shall not be such as to dl»‘-:u]h;.l{' any of their vola-
$3] il T R
ilie 'F-1'=1.: |;}]i,-~', Oor CAaus=sc ANy cnemical tl!.;ll\ir.
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lances, lI!{‘ l]ihﬂ']l:ll 100 of ii:t' volatile matter, and the oxv-

|

_.‘a_-nutiuli UE' the L'\Ll'.‘l.'li'.v,‘ COons ider '- g‘;IJ.i_i. 1!.1- :”"t'“" ation
- L !

of this process. It is still used, however, with advantage,

to extract the mucilaginous pmits of vegetables, thewr bitter-
ness. and 1 il & £ il nnalition
ness, and several others of thewr peculiar gualities.
1 ' §
Alkohol may be applied to vesmectables to dissolve those

principles which are not soluble in water, such are their es-
sential oil, eamphor, and resin ; and as these are often the
R Y bk the vyt B e e
principles on winch the virti y oI vecetables depend, these
. sy ; : .
solations, or Linctures as they are termed, ave often active

111‘4-lr:!.‘:=.1 ions.

l!‘.-I[II'.LE parts of alkohol and water, in general, ex‘ract still
more completely the active matter of plants, as we thus ob-
LM a _‘t:::E'.lleJ of all [;i_z ¢ '_.::. amnees wiil ’ are .i rate I:.
oluble in either of these fluids

b4 lien, |:} the action of one or both of these fluids, a solu-

tion of the active 1];-:1:;-]] les of a wecetable is obtaned, i
I 8

] A W -
may be 1'\.’LE]IJ|.'.|II1 to the consistence of a thick te

mass. This forms what is termed an Iixtract: it is named

an Aqueous Iixtract when ol agueous infusion

or decoction of a plant, and Spiritous when alkohol has been
i

the solvent. ‘The design of this preparation is to obtain the
active matter of the vegetable in a small bulk, and in such &
state that it may be preserved without suffering any altera-
tion. It is evident, that it is a process which can be pro-
perly applied to such plants only as have their virtues depen-
dent on some of their fixed principles, and even these are
often mjured by the heat applied, and the free access of the
atmospheric air.

Distillation 18 another process ;1“11'“-{] to vegetable sub-
stances, by which we obtain some of their active principles,
part i('lkln.it']lh their essential oil. I the vegetable matter be

heated with a large E.'J!';Jll of water, the oil is velatilized

E 3
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{ S

with the aqueous vapour : 1t separates from the water on be

ing allowed to remain at rest ; a part of it, however, is also
dissolved, and commuicates a con iderable degree of flavour,
and often also of pungency. This forms what are named
Distilled Waters. If alkohol be used instead of water, the

essential o1l i1s entirely dissolved in it, and we thus obtain

what are termed i)'awii'-iur “-llil']iu
By such processes we extract the active matter of vege-
tables from the inert matter with which it 1s more or less

] _ = .
mixed, and are thus enabled to administer many remedies

under a veriety of forms, suited to particular circumstances.,

A singla example will shew the utility of inve stigations of

llli:: 1-'.iIHL| 1-(-:111‘:‘1]“_!_-' the tL:]Jl'lun:t'l;l lHL]lt'!lll!t'.‘- ol \l';'_'t'l'crh!t-'.
-rn'mll]r.'h-., and their relations to the more important chemical
agents, Peruvian bark is one of the most important reme-
dies 1 the Materia Medica. It 15 not :-’.'.\::_; S L[nl.i-\n',.
practicable to exhibit it in substance with advantage, as

n'|1r-]-|- IE‘.L' stomae h s ::||:r|||||!-'-+!|f- |!'I':|.I].]|i'.. m \‘.lll'rt'., fromn

the nature of the disease, it is necessary Lo give it in large

doses, frequently i'l'l.\l':”i'tl., it is linble to occasion sickues
and other uneasy sensations, and even to be rejected by vo-

mitine. f“\]|r'}] ].Hi'i'lil\i'lllt{']'ll'l 5 are :L'.lr.':|\l| d to be l-i,\j;:-’,ll;_;

by giving it in the different forms of infusion, decoction,
tincture or extract, as any of these may be best aited to

. _1 P - r- " 4
e CRse. (}IEI' !-L'JU'.‘- Ie apo of s cansthituent i‘._||'. s Can I-’ll-a.'-'

lead us to the proper application of these processes.  From

. . i . ]
a1l ACCUTaLs .'.'-.;I!'-—-'-m:i r|u.- i:!.'L... 11 !:;I'-- heen lrlil\lt] '.ilil-'.

. y ; . ey : .
seven narts out of eight consist Of woody ibre, or ol a mat-

ter i'lr‘.- a us '..]'I.'!lii ' s W :';f'i‘ CAnnot ace on :1'_1- 8% sL€1M, :nul
which affects the stomach only by its weight and msolubility.
The remaining eighth part ‘e that in which the activity of
5:-i' 1‘.|I--!=f mne re 1] i it i-\ T_ru-rf-f'u.l‘ i \':||E'!If1 i|I-!1 |t 1||f-: 1F

extirac ‘.'ul., withoul mparimg 118 Aactivily, the medicine (-;H'ul
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ke exhibited with much more advantage. 'This is in part
,‘[L‘,(:{l‘.llililnfl.l"-t |:_'- the l!]'l‘lll!':].f.il'}]l'u of it that have been men-
tioned ; but even these do not convey it in all its force. If
the bark be infused or boiled in a certain quantity of water,
the infusion or decoction is not nearly equal in efficacy to the
whole quantity operated on. It is therefore evident, that
during either of these operations, the active matter has not
been tutirt'i_\‘ ext L':u'i'.'u], or has suffered some lll:.:'l‘!l'_". . And
here Chemistry farther elucidates the peculiar nature of this
substance, and the changes produced in it by thess processcs.
It has been found, that the matter on which the power of this
bark depends 1s liable to oxygenation, and that, during the
infusion, and particularly the decoction of that drug, it suf-
fers this change from the action of atmospheric air, and s
converted into a substance msipid and inert.  This leads to
tlll_‘. i]llPl‘l)\-t'ill('llL nt‘ 111[_‘ ])‘l'l"['};L‘i".l.li()n:‘; l.)f Ll]i.'; I:H\jif'iill'; :ll]li
experiments instituted for the purpose have accordingly prov-
ed, that, while by long boeiling the virtues of the bark are
nearly destroyed, they are extracted with less loss by a few
minutes’ decoction in covered vessels. The same investioa-
tions have Ilnii!'il'l.{ out the nature of the action of some other
substanees on bark, formerly not well understood. Thus, it
bad been found by experience, that the alkalies, and move
particularly magnesia, enable water to extract the virtues of
bark more completely by infusion,—a civcumstance eluci-
dated |1_y the fact afterwards lLi,Fl.'U\.'L']_'L‘tL that the extractive
matter of the bark, to which its activity is owing, combines
with facility with these substances, qnd forms soluble com-
pounds.

Similar examples might be given from other i111pm'inul. Ve
setable vemedies, which would sufficiently prove the utility
to be derived from the analysis of the substances belonging
to the vegetable kingdom, and that indeed researches of this

E 4
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ceaTy Y r.. WTONer 1en: 'L;'.i,' 04
S5l 101 LELI }.1\_:\ I £J il]lj tion a

The account of the analysis of animal substances, and of
their proximate principles, would, to the same extent at le ast,
be foreign to the objects of this sketch, as so few of thest

in medicine ; and of those which

1 F R s
IDSLANCES ar -:;:|:;J'_|'..r-{
are used, the composition, and cons quently the pharmaceus
1 e
tic treatment, are in a great measuve peculiar to each.
Tl - - 1 1 ; = sy p ] e
I'heir general chemical characters ave stmilar to those of
retable pi [!.l':l'!i'",—-—(."i]l.“l:r'-.L'i| of a few ultimate element -8
¥y . s . ; .
the differences in their Jll'n]lrr'i]r; arise mm a great measure
11T - § T i : .
from the different proportions, or the different modes in which
1 1 ] ‘] » .
tnese anre L'l"flh!“t'ij. l\.I',[: IJ]L' e elements !_.;,\_!_...- ;'r|..-'-l']£|ILJ
: 4 - - : -
['i't'it!i'ﬂi'..t dartractions, :ﬂtt.i i'l'_'Jlll':l \!:-I!:s;-|_-(| to enter mto come

pinatiol aimost indeluntely diver ilied. t]

- LI

tances are

rom the re-action

exiremely é':-t".'J'!!l:?'.J!_' of di L'=)::IE:r='~:i|r:J:_ i

of their elements, favoured by humidity, by the action of
the HII', oL L' ( :! Yaltlon fl't. L '.'.':'lil rature. ;! fH Y di'eé even

ey i :
more liable to this than vegetable snbstanc es; for the elements

X250 100 1 1L ;I".i:II_'f.-IJ.'- ""JI']'J!iiiliL{irlll are more numerons, H’I!'EI‘
vhnities are therefore more :::t'E'JI_'» ;u{iu-ﬁ_!'t.l.. and of course
the equilibrium 1s more eastly subverted.

long with carbon, hydrogen, and oxygen, which are the

chiefl « ituent  prine Ei?lr_'-i of Vegi table matter, ]|i[L-{:5::_;}‘
and frequentl; -".1:.-!'.“1' and wam\-];!:m':lt, enter into the com-
Pos il_;-rl. i H !iif' | ."|:|l--i.'t:!‘-.'[ 8. j!l'!l{'f', Wi !'H',] Ijlg‘l'ljll'ri]‘,u_\t-{! }Jl'
heat, thev aftford ;_'_:r!!a'.:. ts composed of these, of which am-
monia ’-(I._'.'_." 5 If Ii!il!{'é]".:i. iu'i-’_i '.J:-' re-action ot II:F.:_‘(—
principles, and the evolution of the products arising from
thisy seem p dly to form the ‘series of changes which
L Lil -I

ute putretaction, the species of spontaneous de OIMpPo«
! 1 ] ]

sition to which animal matter is more pec
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L

Like vegetable substances, the animal products consist of

various proxunate ;n'.'tru'.}rl:-.ﬁ', and some :1:1:11u|5;-‘x- may be troced

L

between several of the vegetable and animal proximate prin-
ciples. Animal fat has a strict connection in properties and
composition with fixed oil ; animal mucus resembles vegetable
mucilage ; fecula has a similar relation to gelatin ; vegetable
and animal gluten ave nearly if not entirely the same : a sub-
stance similar to saccharine matter exists in milk, and in
some of the other animal secretions : in the bile is found 2
principle strictly analogous to resin; and benzoic, oxalic,

and acetic acids are common to both. Hence, generally
speaking, the few animal substances belonging to the Materia
Medica are acted on by the usual solvents in ne irly the same
manner as vegetable substances, and are submitted to similar
pharmaceutic processes. The results of these arve similar
officinal preparations. Thus, by the action of alkohel, the
active maiter of musk, castor, and cautharides is extracted,
and tinctures of these are employed. In other cases water
15 the proper solvent, particularly of those which consist of
:_fi.‘l:'liill ; but -j'sl;'ll '%l_klliljl}ﬂi% l!('il];’; VETY liable to 1];(-'\'0[1;{”5111'0"‘

must slways be of extemporaneous preparation,
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CHAP. II.

¥ THE PHARMACBUTICAL OPERATIONS TO WHICH THE ARTICLES

OF THE MATERIA MEDICA ARE SUBJECTED.

?\ﬁ TURAL substances are not always obtained in that state
in which they are best adapted to exhibition as remedies.
They arve subjected, therefore, to various processes, with the
view of prr-!:-.-n-m',y them for use: and to ({I['{]}}l{_‘tt‘ this state.
ment of the Principles of Pharmaceutic Chemistry, the na.
ture of these 1s to be ['105-"'_1 ed out.

These processes, or at least the greater number, and the
most important of them, are chemical, and are dependent
therefore on the agencies of those general forces whence
chemical changes arise ; they ave indeed hittle move than ap-
]I]Er:uimm of these, under 1:-1.1“&1]i;ll'-l‘i.':’_,;'llirliiUHH ;::']:qm-rl to dif.
ferent 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

spe cies of attraction exerted between the particles of bodies,

rg them into intimate union. If two substances

o

of different kinds be Ee|-'wl".1 i contact, and with that degree

which bri

of fluidity which admits of the particles of the one moving
1 - - .

to those of the other, it often happens that they unite to-

I’f':'ln'l', and form a substance i wlaich neither can be any

onger recopmised, and which is homogeneous, and in general




ite
PS.
he
te-
12

the
ent
1ce
:IF]-—
hif.

ted

had

AT e Ly
EoARE -y

o o #

OF PHARMACEUTIC CHEMISTRY. n5

possessed of new properties.  This constitutes what, in the
language of chemistry, is named Combination, and it is con-
ceived to arise from an attraction exerted between the par-
ticles of the one body and those of the other. This species
of attraction, denominated Chemical from being productive
of chemical phenomena, sometimes also named Affinity, 1s
d“w‘i.llijxn'i'-.hul from the other Hil('l".LL'_‘i of attraction !1_\' the [I]Il’-
nomena 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, but only at in.

sensible distances, and on the minute particles of bodies,
from the attraction of aggregation, by being exerted between
particles of different kinds, and forming a substance with
new properties, while that force operates on particles of a

similar nature, and mnites them into an

egate in whick

the same essential properties exist. It is possible, however,
that these l-Ul'('l'I-'., 1huu;"'!| thus t“!-illtlllht'tli.-}ll'tl, nmay be the re-
sult of the same power modified by the cireumstances under
which 1t acts.

The substance formed by chemical combination 18 named
a Compound. 'I'he substances united are the constituent or
component parts or principles of the compound.  When
these are s ll:li'::l(':l, the process is named l]l‘('t!l1l}lt!t¢i[i(l|t_
The most minute parts mto which a body can be resolved
without du-()m!:uﬁti.un., are named its integrant parts 3 and
it is between these that the force of aggregation is conceived
to be exerted. Chemical attraction is exerted between the
constituent parts.

The most illi]\'.‘l'!:l,-li 5;!p_-;uum-nnn attending chemical com-
bination 1s a change of properties. In general, the form,
density, colour, taste, and other sensible qualities, as well as
the fusibility, volatility, tendency to combination, and other

chemicul ‘:|'r1;u'1'l:_f'\, in the compound, are more or less difs
k 'y



‘l frequ lv indeed they are wholly ¢
i .
( . however, where the change is less considerable, as
t ::,, (! 3 } op 1 Ol i‘|.:ili|'|' g

he solution ol ihe vegetable proxumate principles in watel

ar in alkohol, or the solution of salts in water, in which the

body acquires merely the liguid form, sith perhaps a lierhit

{',‘-!;".. ._': attracoon s not an .|'.-\,|'[_'!.!,| iores l.'.:;'iJI], |Z‘.
1 Yow. & 1 1 i *£. 7 1
eEvery body (0o every otncer, and saways with 1ne sane de-
j

aree of -strength. Between many substances, it does nof

& . 1 2
sensibly operate, though this peraaps niy be owimg to the

AlN I.Hi'_!!.'-!.lt]‘.".’. of EXL l"‘._:l ('i1'l'i:‘|1r-l‘.'|'!f"'-.. by W Il 2 -|'i;r 'l

tion is influenced, rather than to the absence of all mutual

ly towards others,

d too by each bo

'i h o« :.'1 11 4:"' s '| cli
[t 15 not limited i its action to two bodies, 15 fre.
nuently exerted at the same time between three, four, or a
LEr numbery &0 45 to umte them i one |_<:.|3_]|.-,;:.| 10N
1 compounds are named Ternary, &c. according to the
amber of the Ir CONS jEuent !-'-':!r"::::_- » they are :!1.5':'1!:.|;-
I fe 1:15--:5." tions o ure, and be formed alse b
1
he a ements of art
= : S
| TOr 18 ¢ eds LoD, 20 0 ne DOAdIeE 1N Mot
{ one proportion ; and from the union of two substance

ssimilar in theip I::-‘-"-u.::-.- as if the Y were {'Ip],".‘ilfl'-lli of

11 | 3 ] - 8
totally auferent. Il some cases, the combination

I U |.~I|. if_- l: “;:1! I .hl li.'_|:l 'S H l f‘:'nl ti

are deinite, and
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The compounds formed by the exertion of chemical at-

traction have Hj!:lll]'l'IHL_\ the same relation to this power as

simple bodies have : they have a similar tendency to combi-
nation, unite in different proportions, and with different de-
arees of force : and all these combinations mare ace '-':-";'-"!'-'-"5
by the same phenomena, and appear to observe the samd
laws, It has been --111\1m-¢.--!.. however, that when {'11:11!:\-!'.1-|'.‘
substances combine together, the combination is the result,
not of the mutual attraction between the integrant particle
'.Ji.l,lu'wl'('!l]]l]!-l“pl!l'i]-iu but of the aflinities of their ultimate
elements, modified by the condition in which they exist.

In all cases, attraction is much modified, and its resuli
determined, by circumstances foreign to the atiractive force
itself, The llli:']:l!:ilﬂ of these circomstances has heen es
tablished with more ill‘t'{';"'iclll by the labeurs of Berthollet,
and has been |'.|'-‘.l\'t'|! to be more Lm]mrlnnl than was formerl:
believed. They re :lu'n'v.. thevefore, more distinet enumera-

tion, especially as some of them give rise to imlu\r[:'.l.ln' I't-

sults in the processes of Pharmaey
1st, Quantity of matter influences aflinity, an increase n
the relative quantity of one bedy with resard to another

enabling it to act with more force ; or, as the law has bees
.L-E;HI-L'L " oevery substance has ing a tendency to enter inte
“ combination, acts in the ratio of 1its ;1i1.';_”.i:_‘= and its quan-
“ tity.,”  Hence an effect can be produced from the mut nal
action of two ]Jull.ilw, when one is in a certain relative pro-
}mﬂin!i to the f]!ln_-]-* vhich will not be obtained when the

propol tion 1s ﬂ.'llf'-'-._!"l':! . 'a compound, for |‘-.'.-'.:.:I'-!- -

COmPOst d by a substance exerting an attraction to one of its
mgredients, when the de comj

. 1.%1 1 -_ 4.n 5
L‘ll‘_'_:t' r}u-_m;_ni\,, wile the :!“u!r::;!:,-vl:x:.. will not happen from

osing substance 18 present in

T

1ts action in a smaller quantity.  fzenc too, decomposition

5y & o

15 often only partial, for in .'-'-=_5-:'_';' 1 a5 an ingvedient, in
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consequence of an aflinity exerted to it by any body, 15 db.

tracted from another with which it has been combined, the
.;,;;_!|i.i:'_ o1 |]|:- latter b oming 1'l'|.:li‘.'-"i._'.' l.‘.i';;‘t']‘ 1] rlu' E:tll'a

ich remains, adds so much to the force

{ the former w

of its affinity, that 1t is capable of counteracting the action

¥ 1 1 E # & 1

of the decomposing substance, ol aft I_I'H"III arrestingr 1t, and
i

. 1 1 » - i 1 . ) 1

preventing the decomposition trom  bemg ('”Hi]‘r!l_'ii'. Both

't. LNese ciremnsiances are o ;,'.'I‘.';I .;l'!]|il.5'_‘J::l'!'.'_"' iH Pi!-ll
macy, and render necessarvy particular attention towards m-
uring the uniform strength of active 111'i-|1:|5;':1i:u'r.-:.
od., ConesioN, or the state of a body with regard to the
aggregation of its integrant particles, must obviously modify
the ehemical action of another body upon 1t, by "}'I“*"I”".if
resistance which must be overcome before the umon of their
!::-=1il'1f'= can be t':li.LtltLi', hence the CAUSC, that two soltd
Id | icalls

bodies seldom act chemica

v on each ulllt']'. and that “Hiiii!‘y'

1‘,.,”“.,”  chemieal action. But besides this obvious effect,

cohesion, even when it has been overcome, still modifies the
exertion of chemical attraction, by resuming its force when-
ever the force of that attraction is diminished, and thu
sometimes miving rise to new combinations ; and sometimes

when suddenly established i consequence of the affini-

ties hecom effective, it determines the proportions in

which bodies combine, by msulating the compound at a cer-

tain stage of the combination. It is thus the most powerful
eause in placing limits to the exertion of chemical attraction.
InsonUBILITY is merely the result of the foree of eohesion.

in relation to the |i|’:'-:"‘j which is the mediom of chemical
action. and its action 18 of course simlar ; it counteracts
combination, by withdrawing the insoluble substance from the
action of a l;nc}.\. exertinge an atirad tion to it ; and h_‘-' the same
op 1',-|":n’.l.| it insulates a I'{:IJHJ.H}I.[IIH]. when is formed : and

great DENsITY, or specific gravity, 0 far as it influences at-
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OF PHARMACEUTIC CHEMISTRY, 7

traction, operates in l‘.{':n'l_\' the same manner, counteracting
ity by withdrawing the substances between which it is to be
exerted from the sphere of mutual action.

3d, LEnasticrry, or that property of bodies arising from
repulsion between their particles, and present to any extent
only in those existing in the agriform state, opposes the ex-
ertion of chemical attraction, by enlarging the distances at
which these particles are placed. Hence aérial fluids com-
bine in general with dificulty ; and hence too, a compound
which contains an ingredient which, when insulated, assames
the agérial state, 15 more easy of l]l‘i'{]l:ll){lr{itl“lt, and the de-
composition is more complete, than a compound, the ingre-
dients of which ave fixed ; for the tendency to elasticity in
the volatile ingredient connteracts the mutual affinity ; and
when, by the application of heat, or the operation of a su-
perior attraction, any portion of it is displaced, it is imme-
diately withdeawn from the sphere of action, by assuming
the elastic furm., and ceases to oppose any obstacle Il_}' its
affinity or quantity to the progress of the :]irum]um[li{-:a_.
Elasticity too, by counteracting attraction, places himits to
the proportions in which bodies combine.

4th, The last circumstance influenc ing attraction is TEM-
PERATURE, or the state of a body with regard to heat or
cold : it sometimes favours, and in other cases subverts com.
bination. The cause of temperature is a peculiar subtle
power or principle, (in modern chemical language denomi-
nated Caloric), capable of being communicated to bodies,
and of being in part withdrawn from them. Its immediate
tendency is to establish a repulsion between their particles .
hence it gives rise to expansion or enlargement of vohume
greater in each body according to the quantity of caloric
introduced. This progressive augmentation of dist T

which the particles are placs d by its action, is accompanied
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I diminution.in the foree of cohesion ; 3

with a proportiona

carried, therefi to a certain extent, that force 1s so fa

2

imodilied, that the P'.II'[JIL les become capable of moving easily

ch constitutes  flui-

ch other,—a state wi

with regard to €
1: . 2 - £ calorie 1 4]
dity : and, if the communication of caloric be continued, the
R he narticles are at lenctl ' ]
expansion stul continung, the pariicics are at lengii 111.1&.1 u
1 !
at such di ILANCES, that the attraction 1s lil:.n'rl_}‘ OVEeErcome,

and thev repel each other,—a state which constitutes the

i L. . el > anlavres o3
FASCOUSs 1orm. _l_-,t,::i;'_i—"li-_:l!..l:] 0f Ccaloric i 1=

LErad !iL.'_':, appedars to de pena on the changes

. 1 . 1 4 s . . . v
it occasions 1n the coliesion and elasticity ol h(i(lil'b y==I1 fa-

vours combination by diminishing cohesion, it counteracts or

subverts it by communicating or increasing elasticity ; and

- ! i i3 T
these eflects are olten produced togr KT :li:r] Moy ::In'lr

From the differences of the forces of affinity among bo.

dies, or from the eperation of those circumstances by which

. - 1
E1l I powel 15 OILEDN -I!-lli;:,I.|:|,J}'4:\l-:'11|_'_,..

Lich b | X I « . MY
WillChh navec DEen |‘--.".|!I-'1£§'Ll are si I'l.iip“lti.

Thus forms what m Chemistry is named Decomposition, and

prescuts results equally important with those from Combi-

ke 'i‘"':""i osition may be sumple, that 18, A ('mnpumu‘i
Ay 5T J.'trninu Lo 1ts constituent paris, l".l.(!l nf' \'.hiri;: ]-».

Hated. 'This 15 1n gend ral effected by the agency of heat,

Within 2 certain range of temperature, the affimity whick
s combined two bodies contmues to operate : but when
|
- | | I k. . e o
e temnes 18 raised, and when the bodies differ in theire

'u'.'rLLHlll'.'... or the tendeney they have to assume the elasti

» elastic Lty of the more volatile one as so far favonr.
i : the eley ated tempe rature, that the n utual <LZ;.I|j?I,' I
OVEICUILC, il".!k it s II.M i!:":'_'lt'!i. It 15 1A nerally obtaini (s
T ld '.‘:"\.' h\" 1 hetance o D he '..‘ Tt < At
PUre LRl stance, Iremm t UCICce o1 ll]l,l
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: tity on chemical attraction, frequently retains a portion of
v the other combined with 1t.
y Decomposition is more r.r_‘m&]l_ﬁic.-_!{t-d when it is produced
by the introduction of a third substance, which exerts an at-
' traction to one of the ingredients of a compound. When
d this is effective, the body added combines with this ingre-
s diént, forming & new compound, aund it is only the other in-
e gredient of the original compound that is obtained insulated.
% A case still more complicated is, where two compound sub-
3 stances are brought to act on each other, and the principles
> of the one exert affinities to those of the other; so that an
I 1:1‘-,!.':':'.1.|::11.'{r' tukes iﬂ‘.lL‘l'. the two 1'r\!1111:'3115"di are (:.I'L'U:::Ehi-'
i ed, and two new ones are formed. The former case used to
h be named by chemists single elective attraction ; the latter

double elective attraction ; and both were considered as the

results of the relative forces of aftraction among the bodies

h coneérned.  But there is some reason to believe, that they

. atise from the operation of cohesion, elasticity, and the othey

; forces that influence attraction ; and that but for the opera-

i tion of these forces, three or more bodies presented to each

- othe r would enter into sunult LNEOUS union, mstead of pas: in r
mnto binary combinations.

‘ Galvanism, as well as Caloric, influences chemical

5 nity, and, by the attractive as well as by the repulsive force

i it exerts, is even more powerful in producing decomposition

" It scarcely admits, kowever, of being applied to any phar-

. maceutic process,

N '”H‘ OPERATIONS of Pharm LCY are gene |':1”}-‘ (]:'p: -ui. nt

: on these chemical powers ; they consist of arrangements of
circumstances, with the view either of promoting their ex
f'lliun, or of u-'nf_f'_;_:!‘:i'._;-1 the !:1'rar1ut_".-. of chemical ac tion.

1 Some preliminary operations are frequently had recourss

to of 'a mechanical nature, to diminish the cohesion of bodies

VOL. I,
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or enlarge their surface. Such are Pulverization, Tritura«
tion, Levigation, Granulation, &c. PuLvERIZATION is the
term z-mi:ln}'t-d where solid bodies are reduced to [nmuh-r h)’
beating : TRITURATION that where the same effect is pro-
duced by continued rubbing. ILEVIGATION denotes the ope-
ration where the powder is rubbed to a still greater fineness,
the 1'[1])])ju_}_=" ]n'i“;_;‘ flil('i“!..LIL'II E}'\' ii!LL il]ll_‘!'llt_!.‘-jli(}ll of a |'[“j.l_l
in which the solid is not soluble. As by any of these ope-
rations, the powder must consist of particles of unequal size,
the finer are separated from the coarser by sifting or washing.
Sifting is passing the powder over a sieve, the mterstices of
which are so minute as to allow only the finer particles to
pass. WasHiNG, or ELUTRIATION, is an operation per-
formed on substances which are not soluble in water. The
powder is diffused through a quantity of that fluid, and the
mixture is allowed to remain at rest. The coarser particles
quickly subside, and the finer remain suspended. The fluid
is then decanted off, the [Jtﬂh'l]l'!' is allowed to subside, and
15 afterwards dried. These methods of reducing bodies to
powder, can be applied to very few of the metals, their force
of cohesion being too strong. They are mechanically divid.
ed by rasping, or by being beat into leaves, or they are gTa-
nulated,—an operation performed by melting the metal, and
when it is cooled down as far as it can be without becoming
solid, }I-Jm'in:; it mto water: it passes to the solid state, asa
suming the granular form.

In Pharmacy, these operations are sometimes of import-
ance, besides Hlf.'l'(‘]_"-' p:'{mmlinl;;' chemical 1'::11;]:1};;1{1:;11, as
there are some medicines which act with more certainty,
and even with more eflicacy, when finely levigated, than
when given in a coarse powder.

' As

“-'1'11’--“'1'f113‘:‘1!|1{:1i|.|1" chemical H'rlu!‘.i.llllTiuJII.| it Is evi-

dent that they can act only indivectly ; the bodies being far
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L from being reduced to their minute particles, between which
1 only chemical attraction is exerted. They are therefore
y employed, merely as preliminary to those operationsin which
D such a division is obtained by chemical means. Of these
G the first is Sorurron. By this is understood that operation
CH in which a solid body combines with a fluid in such a manncr
d, that the compound retains the fluid form, and is transparvent
e Transparency is the test of perfect solution. When the spe-
e, cific gravity of a solid body differs not greatly from that of a
g, flaid, it may be difused through it, but the mixture is more
of or less opaque ; and on being kept for some time at rest, the
to heavier body subsides ; while in solution the purticles of the
I's solid are permanently suk:pt-nded by the state of combination
e in which they exist, and are so minute as not to impair the
e transparency of the liquid.
es The liquid has, in this ¢ase, been regarded as the body
id exerting the active power, and has been named the Solvent
wd or Menstruum ; the solid is considered as the body dissolved.
to The attraction, however, whence the solution proceeds, is
ce n.‘(:iprm‘;ﬂ._. and the form generally 1]I‘E3{'L"L‘{i*3 fromi the larger
d quantity of the liquid employed, and from the absence of co-
T hesion being more favourable to the combination proceeding
d to a greater extent.
g In general, a solid can be dissolved in a lhiquid only in 2
S certain quantity. ‘T'his limitation of solution is named Satu-

ration ; and when the point is reached, the liquid 1s said to
" be saturated with the solid.  As the fluid approaches to sa-
Rg tlll‘:{tiﬂll., the solution ]n'm:l-:-lf_.-; more PilU\\'l"... When a fluid
s is saturated with one hml}', this does not prevent its dissoly-
n ing a lam"rlml of another ; and in this way three, four, or five

bodies may be retained in solution at the same time by one
. fluid. In these cases, the fluid does not dissolve so large
1 proportion of any of these substances, as if it had been per

e
2
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.'“"'.r;_-' pure, thourh sometimes the whole JH','u:iu:l_.'l:'(;ll of solid
issolved 1s increased from the mutual aflinities the
bodies exert. Neither is the solvent power always thus li.
mited, there bemg many cases where a solid may be dissolve-

. 2y : ps
ed in a flmid to any extent. Gum or sugar, for t-fx:lt:lp]l',

solve 1 water, and form a periect solution in every
proportion.

JErAtUIe, ji1 el ,':-J'1 favours '1"."r':1"I|I5TI](‘

An INCrease ol temp
|

&

. » i1 . 1
solution 11-1'r::'|'-.-.d||1-_-, more rapuily at a ]Ir_:..|! than at a low tem-

perature ;

;-and in those cases in which a certain quantity only

of the solid can be combined with the fluid, a larger quantity
15 taken up w hen the temperature is increased. The quidlle

rir:.- dissolved 1s not in every case In‘nmnlul alike 3;:.' an i

crease of temperature ; water, for example, having its sol.
vent power, with regard to nitre, greatly increased by aug-
mentation of temperature, while sea-salt is dissolved in near-
Iy as oreat a qI];Ln'-i!_;' by water at 2 low as at a high tempe-

rature. ‘This difference in these salts, and in many others,
depends on the difference in the degree of their fusibility by
heat ; those which are most easily fused having their solu-
_'r'ii.;!} in water most largely increased by inerease of tempe-
rature. All these facts, indeed, with regard to solution, are
explained, by considering this operat 100 a8 l;l'iu nding on che-
mical affinity overcoming cohesion in the body dissolved.
Agitation favours. solution, by bringing successively the
different parts of the |i(1l|:lli mnto contact with the solid, and
thus preventing the diminished effect which avises from the
approach to ituration in the porfion nnmediately covering

the solid. - The mechanical division of a solid, too, 1s favour-
abie toits salution, |::'i;14.'iE::1.IE'. by enlarging the surface which
IE ;:'_'.'.-1|' 01,

Enliidrm - ¢ " i
WUILHON 15 an operation frequently

wrmaceutical chemisty Ve the active prin

o
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dies hf-in.g dissolved Tl}' their proper solvents. Salts are dis
solved m water, as are also gum, extract, and other vegetable
[lmdurt%. Products of a different kind, as resin, camphor,
and essential oils, are dissolved in alkohol and wmne: and
metals are rendered soluble and active by the diffevent acids.
Solutions in water, alkohol, or wine, possess the sensible
lill:;l.“ff‘."i and medical virtues of the substance {!;i-'.“-i.ll\l.'ll- A-
cid 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,
s0 as todissolve only some of its principles, the operation is
named ExTrAcTION, and the part dissolved is said to be ex-
tracted, If it is I:-f.'L'ih]'ml--:l without heat, it is termed Ma-
CErRATION ; if with a moderate heat, Dicestion ; if the
flnid is poured boiling hot on the substance, and they are Kept
1l a covered vessel till cold, this is denominated InrFusion,
DecocTION is the term given to the operation when the sub-
stances are boiled together, It is evident, that these ave all
istances of solution, varied only by ]mnit ular circumstances
and I have already stated, under the analysis of the vege-
table part of the Materia Medica, the advantages belonging
to each. LixiviaTrow is the term applied to solution per-
formed on saline substances where the soluble matter is se-
ilill“?‘-”-‘ds by the action of the solvent, from other substances
that are insoluble ; and the solution obtained in - this case is
named a LEY,

The other principal method by which that fluidity neces.
sary to chemical action is communicated, is Fusion, It re-
fuires merely with regard to each substance, the necessary
degree of heat: and where this is high, 1t is Ia[.;-l'ol‘me:’i

| 0 > ]
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usually m crucibles of earthen ware, or sometimes of black
lead, oron a large scale in iron pots.

Chemical combination is frequently promoted by an eleva.
tion 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 of this; a metal being heated to a
l?inr temperature, so as to enable 1t to combine with the
oxygen of the air. DEFLAGRATION 1s 4 similar operation,
an mflammable or metallic substance being exposed to a red
J-l' at in mixture with ntre : the acid of the nitre j."u.'ltfh 1ts
oxygen ; which being thus afforded in large quantity and
nearly pure, the oxidation takes place with it ['”i’:‘(“_"'-: and
generally to its maximum,

When chemical action has been exerted, other operations
are sometimes required to obtain the product, or sometimes
this ]H‘f'I{ftJ!t't 15 formed and collected in the operat 1on itself,

By Evaroratiown, or dissipating a liquid by the applica-
tion of llc;!t, a solid substance which has becn dissolved in it
1s recovered, and this operation is one frequently 11!'|'l'u;‘|11l.'ll

*harmacy. When performed on a small scale, vessels of

|
glass, or of earthen ware, are generally ltrljrin_\i-d, and the
heat is Ll.jll:]h'[l either by the medium of sand, oy, if it is pe-
qllil't'd to be more ]lzmirj':ilr., 1]1!' vessel E'w‘ Iill..'ll'l,'i.l aver water
which 1s kept boeiling, forming what is named the Water
Bath, or Balnewm Marice. When performed on a larger
scale, shallow iron pots or leaden troughs ave used, to which
the fire is directly applied ; and experiments have shewn that
the operation 1s conducted mor economically when the liquor
15 Iu-pr boiling strougly, than when it is :,-\'uilm'u!-'tl more
slowly by a more gentle heat, There is, on the ot her hand,
however, some loss, from part of the dissolved substance

being carried off when the heat is high, by 1its aflinity to the
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liquid evaporating ; and in many cases in Pharmacy, parti-
cularly in the l‘\':I]H}L‘H[[rl:: of vegetable infusions or tinctures,
the flavour, and even the more active qualities of the dis-
solved substance, are liable to be i||ju]‘t'.r]1 t"'=i1t't‘5;dF_*_.' towards
the end of the operation, by a strong heat.

When the object is to obtain'the volatile matter by evapo-
ration, the process is of course conducted in close vessels,
:uI:Ll)L(:ni to eondense the vapour and collect the i'u{l_:id. This
forms the operation of D1sTirLLATION, which, with regard to
different substances, requires to be conducted in various
modes.

When a volatile principle is to be obtained from vegetable
substances by this process, the difficulty is to apply the heat
suficiently, without raising it too high. ‘The mode generally
employed is to heat the vegetable matter with water, and
the distillation is then usually performed in the common still.
At the heat of boiling water, the essential oil of plants,
which is the chief volatile principle they contain, is volati-
lized 5 it rises with the watery vapour; is condensed ; if
little water has been tm[ul-:}'w!. the greater part of the oil is
obtained apart ; if much has been used, it retains it dissoly-
ed, :u'.r]ll'll‘ill_i{ taste and flavour, and thus forming the distilled
waters of plants. If alkohol, pure or diluted, has been the
medium of distillation, it always retains the oil in solution,
and forms what are named Distilled Spirits. The still in
which the operation is performed with these views is of cop-
per oriron ; it consists of a body and head, the former de-
signed to contain the materials, and to which the l}l'l.' 18 ap-
pIii't|, the latter to receive the vapour ; there issues from it
a tube, which is connected with a spiral tube, placed in a
vessel, named the refrigeratory, filled with cold water. The
vapour, in its progress through the tube, is condensed, and
the liquid drops from the extremity of it,

F 4
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When metallic matter would be acted on, by the materials
or the product of distillation, vessels of glass or earthen ware
ire employed ; the retort, which is f‘,""ll(‘]:L“_‘.' ltnt',’i, h;.i“j:
connected with a single receiver, or with a range of re
ceivers, according as the vapour 1s more or less easily cons
densed ; or if the product is a permanently elastic fluid, which

t be condensed but by pas ing 1t throngh water, a series

inn
of bottles connected by tubes, on the ill'ilit':lﬂ » of Woolfe's
apparatus, is used. When the product obtained by distilla-
tion is not perfectly pure, 1t can be frequently purified by a
second distillation ; the process 1s then named Rectification:
when it 1s freed from any :-_[]LI{‘.I.'IH[.‘H‘\ water combined with
ity the operation is named Dephlegmnation or Concentration,

When the lmulm': of volatilization 1s condensed, not in

the liquid, but in the solid form, the process is named SupLi-

1 1 - I | .1
MATION, and the Fll'f'lE%H'! 15 4 Sublimate. As the :'l-]uE(J;-~:E—
tion, in this case, takes place with much more tacility, =
more :-JI:"![‘-!I' apparatus 1s employed, -consisting usually of a
: | 51 T AR e ] 1
conical bottle or flask with 2 round botio 14 LI &ld equal,
named a Cucurbit, in which the materials are contained, heat
being applied by the medium of a sand bath. The vapour
L1

n

upper part of the flask, forming a cake,

"|~1'.1i'l [SES
=y | " B her ,Il |l E
which adheres L0 10, the oryice DEIng lgntly closed to ]-T'L"-HL'.
any part from being lost ; or a globular head, with a STOOVE

1ts under edge, and a tube to convey ot any higuid that
v be condensed, (a Capital as it is named). 18 “iji-‘iit.[]_
. 1.1 1 " i - ] g " ¥
When a solid substance 1s thrown down from a liquid by
- X : ¥ 'I ¥ §ur |. l. | T
chemical action, 1t torms the operation of PrEcIriTATION,
and the matter thrown down 1s named a Precipitate. Fre-
"5""“'- the substance 1"'I't'.|J]"2‘{: 15 one which had ]u:-t-]1
T 1 - 4 . s LS 1 . 3 - 1
dissolved in the liguid, and which Jw.t'[‘.‘l'—_'.l-'_l'li |:_- a Bubstance
$ et w3171 } . L 1 byets e |
Al s combimng with the solve nt, or the substance which

1 1 1 . . I. . M 1
"I-:|1-Fl"_\ alld \\.f‘.1}».,:";]_]|1_:-1' 1ts atiraction 1o the one
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'_ which it held in solution. Or sometimes it arises from a
f_‘mnlmllml being formed. by the union of one body with an-
other, insoluble in the liquid that is the medium of action.
The precipitate is allowed to subside, is usually washed with
water, and is dried. From the law of chemical attract ion,

: that quantity influences the force of affimty, it often happens
that the precipitate either retains in combination a portion

; of the substance by which it had been dissolved, or attracts
a portion of the substance by which it is thrown down, dnd
this sometimes proves a source of mnlmril_\., or of peculiar
powers in medicinal preparations.

When a substance, in passing’ to the solid state, assumes
a regular geometric form, the process is named CRYSTALLI-

1 zaTioN, and these figured masses are denominated Crystals.
"Their forms are various, though 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 state of solution. M a saturated
solution has been pu:]!:lt'-‘.'d with the aid of iu‘;il.. the increased
quantity of the solid, which the heat has enabled the liquid
to dissolve, separates as the temperature falls ; anhd the at-
traction of cohesion being thus slowly exerted between the
particles, unites them so as to form crystals, Or, 1f a por-
tion of the solvent be withdrawn by evaporation, and espe-
cially by slow evaporation, the particles of the solid unite
slowly, and with a similar result.

In both these kinds of cr_w.-,,'-__;]li.;,-,'-_ii-'_m from a watery solu-
tion, the crystallized substance always retains a 1luzi:|Lii_\ of
water, and frequently even a considerable proportion in its
composition. It is essential to the constitution of the crystal,
its transpavency, structure, and form, and is hence named

the Water of l_:1_‘}'-'_‘4ui'.".‘_‘_,-i.‘_\il._ Some CIys als lose 1t from

B e 1t
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mere exposure to the sir, when they are said to effloresce 2
others attract water, and become humid, or deliquesce.

Crystallization is promoted by the mechanical action of the
air ; likewise by affording a nucleus, whence it mnay com-
mence, and especially a crystal of the substance dissolved :
and with regard to a few substances, their aflinity to the sol-
vent requires to be diminished by the addition of another
substance to enable them to crystallize.

In Pharmacy, crystallization is of inportance, by enabling
us to obtain substances, especially those belonging to the class
of salts, m a pure form ; different salts, even when present
m the same solution, being thus separated by their different
tendencies to crystallization, according as they are more or
less soluble in the solvent, or have their solubility more op
less promoted by heat, and each salt, when it does cry

being in general pure.

stallize,

These are the principal operations of Pharmacy. Conneet.
ed with this subject, there remain to be noticed the weights
and measures which are usually employed. The division ac-
cording to what is named Troy weight, is that ordered in
the Pharmacopeeias. Its parts, with the symbols by which
:]u-}' are {!tuuit':], and their relative l}l’iilwﬂi()u&s, ae ]‘t'fu't-..
sented in the following table :

A pound (libra), b 12 ounces,
An ounce (uncia), 3 3 8 drachms.
A drachm (|||.H hma), 3 =, | 3 sC lllllll"

i 4
A scruple (scrupulvs),y | © ! =0 grains (grana) g

]
¥
4

Measures have been subdivided in a stmilar manner, being
made to corre spond to the specific gravity of water. As the
{ 'nrmr gravities of liquids vary, however, considerab ly, a

T

source of error is introduced i in applying the standard mea-
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sure to different liquids, unless the due: allowance be made for

the difference in specific gv avity. Thisitis to be presumed
- will often be neglected, and hence the Edinbuxgh College
B have rejected the use of measures, and given the proportions
of every liquid by weight. The use of measures, however,
|: _n apportioning liquids, those at least which are not too dense,
p being more easy and convenient, will probably always be re-
tained ; and it is therefore sanctioned by the Dublin and the
L London Colleges, in the late edition of their Pharmacopeeias.
: The Dublin College adopt the usual division of the wine
:t gallon into eight pounds or pints, the pound into sixteen
: ounces, and the ounce into eight drachms. The London ’
r College distinguish them, at the same time, by particular ap-
, pellations, which canunot be confounded with those denoting
4 the weights, as represented with their symbols in the follow-
- mg table :
; A gallon (congius), n (8 pints.
. A pizit (uuturiu.ﬁ'}, 0O n l 16 fluidounces,
® A fluidounce (fluiduncia), f3% L = 8 fludrachms.
A A fluidrachm (fluidrachma), £3 l g 60 minimsy (mini-
’ j mi), M.

This last measure is one newly introduced. 1In apportion.
ing liquids into very small quantities, the quantity has been
ll.-:llilll_'.' estimated h}' t]l'nlw (f,_l\urm, j.i_'lL) allowed to fall from
the edge of the mouth of a bottle ; but the size of the drop
is liable to vary, not only according to the mobility and spe~
cific gravity of the liquid, a circumstance of inferior .ll.lJllU]‘._
tance, since with regard to each substance it remains the
same, but also according to the thickness of the edge of the
vessel, and the degree of inclination. The London College

have therefore substituted this division of minims, which are
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measured in a slender graduated glass tube. Tt 1s nece Ssary
to recollect that these minims have no strict relation to drops,
as indeed is evident from the circumstance, that a drop'is a
very variable quantity both in size and weight from different
liquids. A drop of water is equal to about a grain, but 60
g’l‘-]lﬂl-"*‘ of -'iI,L'\‘-FJI"'I] are I"t]ll.il.l to about ]: 5 [h‘ui'._a. (Ffl ]_l? {;U
{;‘Yﬂi!!'* of white wine ta 96 f!l'rap-w and sixty grains of tinc-
tiwes with diluted alkohol, to from 135 to 145 :|['{|l|--_ The
measures of a table and of a tea .‘-E:rmlli‘ll| are sometimes used
in extemporanéons prescription, and, though not very accu-
rate, may be admitted'where a small difference in the dose 15
not 1'i|!pfu-:_:mi. The one is understood to be I'(i'l!:ll to half an

ounce by measure, the other to about one drachm
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