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A
SYSTEM

OF

'CHEMICAL KNOWLEDGE.

SEVENTH SECTION,
Of the Vegetable Organie Compounds,

INTRODUCTION TO .I}lli SECTION.

1: L HAVE bithierts treated of fubfiances, 2l
which belong, by reafon of their fimplicity
or'their little complicated compofition, to the
bodies which naturalifis place in what they term
the mineral kingdom, and which, as they com-
pofe the folid mafs of the globe, deferve more
accurately the name of foffils. - The fubftances
wheft hiftory I am about to write, and which
conftitute the fettion I now commence, arg
of a vésy different mature: much more com-
plicated than the preceding, the vegetable fub-
frances not only form a very diftinét order of
- bodies, but they alfo require to be examined, and
treated nccording to'a very different method.
The cowfe of the fcience ought here to difieras
~Vor. VIL B well



2 INTRODUCTION,

1l as that of nature ; and inflead of dividing
this fection, like the preceding ones, into articles
placed fucceflively,” one after the other, and
placcd as thie neceffary and continued feries of
truths conneéted immediately with each other,
“the fals and the phenomena are here too com-
plicated, and hitherto toolittle as yet approached
to each other, and. too little dependant, for it
to be pofiible that I fhould prefent them, like
thale of the preceding fections, in a continucd

- and uninterrupted feries of articles.
2. T am therefore obliged to divide all that

I have to fay relative to the vegetable com-
pounds into fix orders of faéts, which compre-
hend all the knowledge hitherto acquired, and
even the ideas of what is fill to be ‘acquired,
refpedting the ndture, the formation, the differ-

ence, and the alterations of thefe compounds.

For it is here to be remarked, that vegetable
bodies are divided and fcparated from the mi-
uneral fubftances by a sreat difference with re-
lation, to the chemical parts which compofe
them. Organic compounds in general, and
thofe which belong to the vegetables in parti-
eular, ave fiill much lefs. known than the mi-
~nerdl fubftances; and though, as we fhall foon
fee, modern chemiftry has fingularly advanced
the vegetable analyfis, it has rather, as yet,
acquired hopes and produced writings, than col-
lected general vefults. The great point in the,
ftudy of this beautiful dep'lument of fcience
15, to familiavize ourfelyves with the well-efta~

blithed



INTRODUCTION, 3

blithed and pofitive notions already in our pof-
feffion,—to acquire at the fame time a clear un-
derftanding of what {till remains defeétive,—to
comprehend well the means of acquiring what
it wants,—to appreciate vightly the truth of
the fpeculative views to which it has raifed
itfelf,—and to become able; by means of thofe
valuable infirnments which we begin to know
how to employ, to advance this very interefting
branch of natural philofophy. :

8. The fix orders of fats into which I divide,
and under which I comprehend all that belongs
at prefent to vegetable Chemiftry, are reducible
under the following heads :

The firft relates to the firuéture of \egetable
and the difference of this firufure from the
texture or the mafles of mineral fubfiances. It
would be impoflible to form a conception of
their chiemical properties, if we had not an exaét
though precife notion of their organization, or
the firft caufe of the differences which diftin=
guifl them from inorganic fubftaneces.

In the fecond order of faéls, I include what.
relates to the vegetable nature or compofition
n ocneml this is a neceflary confequence of
" their organization, which admits of a kind of
combmatmn very different from that of the
unnelals, and it is neceflary firft to know in
what this difference confifts,

To the third ordér belongs the kind of aérion
which the principal fubftances already examined
e\crt upon vegetables ; that is Lo fay, the che-

=t B 2 mical



4 INTRODUCTION.

mical characters which they prefent, by means
of which we difcover their nature, and deter-
mine their compofition.
" The fourth erder of facts comprehends the
examination of all the fubfianees which are ex-
tracted from vegctables, which really confiitute
them, and which on that account are called the
principles ox onmediate materials of vegetables.
This is the longeft, and requires the moft de-
tails, becaufe it is the moft abundant in facts,
upon which the moft labour has been Deltowed,
and has hitherto folely conllituted the veget-
- able anulyfis,
" In the fifth order I rank the expofition and
fiudy of the different natural alterations to
which vegetables are liable, and which, being
dependant upon their compofition, are at the
fame time very proper for acquainting us with
its nature, g

Lafily, to-the fixth order of fafts I refer
what I term the phenomena of vegetable life, or
the application of all the faés preliminarily ex-"
plaimed i the preceding orders, to the veget-
able phyfies. This lafi, which is the’ complc-
ment of all the reft, the object to which they
‘manifeftly lead, isone of the moft beautiful re-
fults of modern chemiftry. =~ . °

Finjt



STRUCTURE OF VEGETABLES. 5

Yirft Order-of Fads relative to the Vegetable

 Compounds,

Conceriting' the Strudlure of Vegctubles, and the Phy-
Jical Differences which diftinguifh them from inorganic
Bodies, :

ArTicre L

OF the external or apparent Strulture of Fegetables,

1. T firlt obfervations which man, - placed
upon this carth, could make upon the produe-
tigns of nature around him, mufi have fhowed
him that vegetables differed in a remarkable
manner from the {ubfiances sehick form the
mafs of the globe in their appearance; fiature,
afpedt, andiall the properties which quickly chas
rafterized them to his eyes.  When he withed
to account for the difference that had firuck
him, - he could not fail to remark in particular
the xaricty and the diffimilarity of their pants,
and the diverfity of form in the diffcrent pomts
of their furface ;. whiltt the flone, the pebble,
the mineral and the foffil, of whatever nature
they might he, prefented to him a perfeéily un®
form whole, a mafs homogengous thru_ugh'”t
all its continuity. g i

2. When we wilh to define a vegetal® We

* are obliged to confider it as a compoun ©F dif=
ferent diffimilar parts, which are (Ie‘!-:-""atf'd _1’-"—
the names of rooz, fulk, leaves, flo® Jruits,

and feeds. The vegetable whir p-i'c-fcnts? all
2 thete.



6 0 STRUCTURE OF VEGETABLES.

thefe parts, developed fucceflively and at dif-.
ferent periods of its life, is called a perfed we-
gecable. Thofe in which fome of thefe paits
are wanting are termed imperfedt. There are
fome plants whicl feem to he nothing elfe than
voots, fach as the trufiles, and others which
want them, as the lichens, &c¢.  There are foine
which have no leaves, and feem to confift merely
of {lalks and branches, whilft others have
only leaves without ftalks: fome prefent very
diftinét and eafily recognizable flowers ; others
prefent o organs that can be confidered as
flowers, though there are, in faét,-no veget-
ables that are really deflitute of them. In
the one, we eafily obferve the fruits and the
feeds ; in the others we find no parts that re-
{femble them. However, the number of ve-
getables which  contain all thele parts is fo
confiderable, and they appear to be fo conftant,
and fo deeply conneéted with: the nature of ve-
aetable, that we are induced to believe that even
thofe which feem to be totally deprived of
them,prcjfent, when attentively examined, parts
which might be confidered as real flowets .or
*uits meceffary to the re-produétion and the
Pruagation of  the fpecies.
: 2 Phe root, which is moft frequently buried
in th ground, fometimes immerfed in the wa-
ter, OF ppetrating the texture of various other
vegetable fiyphores the whole plant ; it takes
11;1?':311‘1 COlyéts into the vegetable a large por-
_tion of it wyiifhment, by the fibrils which
- : are
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ave termed capillary, and which n-aay be confi-
dered asabforbent veflels, as mouths deftined to
fuck in the juices of the earth and of the ma-
nures.  Botanifis diftinguifh roots according to
their form, texture, and fituation, wto the tu-
berous, the bulbous, thefibrofe, the contorted, the
repent, the horizontal, the oblique, the rounded,
the irregular, the conical, the cylindrical, the
fufiform, the articulated; the palmated, the
fefhy, the woody, &c. &c. Thefe differences
have even heen frequently employed by them to
ferve as charatters of different {pecies.

4. The ftem which proceeds Immediately
from the root, with which it appears to be con-"
tinuous, though it is of a very different firue-
ture, is the general fupport of all the parts: it
is termed grunk, when it is bullky and folid;
culm or firaw, wheu it is hollow ; ftalk, when it-
{upports a flower :- it is round, fquare, triangu-
. lar, fmooth; vifeous, canulated, ftraight, inclined,

bent, articulated, pithy, &c. it is divided into

branchies, and thefc into boughs. The trunk of

a trec is diftinguithed into wood and bark ; the

wood into ligneous {ubftance and alburnum or

fap; the bark into Epidermis and cortical layers,

. Botanifts make ufe of the remarkable diflerences
of this part in order todeferibe and charaéterize
vegetables.  Aceording to this they diftinguifh

trees, {hrubs, the woud{f plants, the herbaceous

“plants, the gramineous plauts, the reeds, the
qufhes, &c. &e. it affords many charaéters, fpe-

cies, and vatieties. It is alfo, in this part, the

{ general
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weneral fupport of all the reft, that we beft per-
ceive the internal ftruéture, the real anatomical
texture of veaetables, and that we obferve the
principal phenomena of their organization and
funétions, as I fhall ﬂuow in th(. following ar-
ticle.

5. ‘The leaves, a Kind of flat hﬂ'ues which
feem to be laminated branches, compofed of the
fame internal parts as the fialk, the ornament -
-and verdant clothing of the vegetable, organs
deftined to entertain by their multlphed {urface
imnienfe communications with the atmofphere,
conftitute the parts which differ the moft from
“each other, and which furnifh at the fame time
the greateft number of notions to be ac-
fuired, and the greateft part of the deferiptive
charaéters which botanifis can employ in order
to diftinguith the feveral fpecies. The leaves
differ:

a. With refpeé to fize; fome are of an enor-
mous extent ;. others are fo fmall that they arc
fearcely difcernible, =

b. With refpeét to form: they are oyal,
round, linear, elliptic, triangular, {quare, fetya-
hedral, hexahedral, oblong, femi-lunar, pointed,
truticated, lanceolated, fagittary, cuneiform,
lyre-thaped, eylindrical, in the form of prifins, &c.

e. Withrefpeét to their contours or their mar-

: g:m they are eyven, dentated, channeled, angu- °
Jar, undulated, trmeated, laciniated, iumuth,
,nml\kd cnr_lc d, edged withvariouscolours, &,

d. With 1efpc& to their np[mnd 1ges; they ane

1 akecl
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naked, armed, Dbrifly, thorny, hairy, downy,
aculeated, hamous, rugous, granulous, )s:,lfludu-:
lous, tuberenlous, &c.

e. With refpeét to their furfaces, or the upper
and the lower fide: they are fimooth, polithed,
varnithed, brilliant, dull, even, unequal, finu-

ous, perforated, povous, with holes, flat, con- .

vex, concave, caniculated, in the form of a
cup, curved, &e. :

/- With refpeét to colour :-light-green, dark-
green, red; fpotted with veins,. clouded, of &
fingle colour, verficolor, painted, (lnmh.ﬁ(_(l,
clpccw[]y in their two furfaces, &e.

& Withrefpeét to their fimplicity or compofi-

tlcm they are fimple or three-fold, four-fold,
lobous, &e. The compound leaves have leatlets
arranged oppofite to cach other, when they- are
termed oppofite, or without bemsr oppofite to
cach other, when theyare @ '1ltcrmtc cither with
or without an odd leaflet, which- terminates
them : they are called: palmated, ~ pinnated, bi-

pinnated, tripinnated, accordiug Lo the ordey of-

their compofition.

k. With refpet to the manuer in “lnch they
are attached to the ftalk ; they are {effile, petio-
lated, oppofite, alternate, verticillated, amplexiz
caulate, perfoliated, vaginated, &e.

i With refpect to the fituation which they
occupy in the plant; they ate radical, eaulinarg,
floyal, axillary.

k. With refpeet to their confiftence; they are

4 foft,
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{oft, my papyraceous, filly, thick, flefhy, fat,
or coriaceous.

L With relpett to their tafic and: finell :
they are herbaceous, infipid, fweet, faccharine,
auftere, acid, bitter, afmugmt, acrid, cauftic,

burning, inodorous, avomatic, fragrant, ambro- -

fiacal, fetid, virous, alliaceous, refembling foine
known odours, vulvary, flercoraceous, urinous,
having the fmell of roafted fleth, &e.

The fupports which bear and attach them, or
the petiolas, which are continuous with the ftalk
or the branches, containing in contiguity with
cach other the veffels which fpread themfelves

<"between their two furfaces, vary alfo meatly n
their length, their thicknefs, their form, their
colour, theil nakednefs, their defences, &c.

6. The flowers, precious organs, the mafier-
piece of the vegetable creation, the nuptial-
bed which inclofe and conceal the connubial
rites of the plants, are compofed of parts which
defend the organs of generation, aud of thefe
organs themfelves. When they contain both
the external coverings and two fexes, they are
termed complete and hermaphrodite ; when they
are deprived of {ome, they are faid to beincom-
plete, male, female, with fruits, &c. The external
parts, a kind of integuments, which defend or
fupport the internal, are the calix, the recepta-
cle, the corolla, ‘and the neétary ; the internal
parts, the genital organs, are the ﬂdmene and the
piftils ¢ .

£ 4. The

v
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4. The calix; the outermofi and the thickeft -
tegument, a continuity of the bark, the green
colour and texture of which it generally pof-
{efles, is called the Perianth in moft of the
flowens, which it furrounds like a vafe; (pathe, in
the liliaceous plants, in which it quits the flow-
ers which raife themfelves above it, dries, drops
off; ior difappeats ; chaff or glume in the grami-
neous, in which it has the form of a fimple
fealte ; imooluere in  the umbelliferous, in
which it conne@ls and inclofes the parcels of
flowers by its lineary and filamentous divifions ;
cathin, ora falfe calix; a conical or cylindrical -
Aupport of a great number. of monoecial o1,
dioecial flowers ; weil in the moffes; hood in
the mufhrooms.  The calix is uniflorous

_or. multiflorous, * partial or common, hard,
foft, permanent or deciduous, drying or fwel-
ling, in order to become the fruit, extremely
varied in its form, its fize, and all its properties;
it is vounded,. globular, cylindrical, dentated,
divided, monophyllous, polyphyllous, fimple,
double, triple, fmooth, ecanulated, {pinous,
hairy, glandulous, open, dilated, clofed, con-
traéted; &e.  Rivinus, and feveral otlie_r bota-
nifts, have founded a method, or regular claffi-
fication of vegetables, upon the ftruéture of the
calixes. i 7

B. Thereceptacle, afort of plate that termi-
nates the ftalk, of which it is commonly nothing

- elfe than the extremity dilated into a button,

forming fometimes a diftinét and enlarged flefhy
; mafs,
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mafs, fupports all the parts of the flower ; e ;
ealix which forms its external clrele, the boi-
der; and frequently envelope the corolla in a
foeond cirele, the ftamens inva thied, when
they are attached to the receptacle; the piftil il
{he éentre.  Sometimes: the 1eceptacle {upports
- the feeds uncovered aftér the flower;: fometimes
it ferves asa covering forit, and forms the fruit
with the calix which vemains; either entirely or
mn pmr folidly adhering to it.

C. The corelly, a membmuc of the flower, e
ncmli}- coloured and brilliant; thatwhich firikes
the eye the moit, attraéts the moftimetice, and

veally conftitutes the flower in the opinion: of
the ‘majority of mankind ; a {emi-trandparent
veil, which is in - the neareft contaét with
and fupports the male organs of generation,
“continuation of -the llbel thc cortical
laycrs.‘, is one of the parts w]mh ~has moilt
envaged the attention of botanifts. It confifts
cither af a fingle piece; inwhich cafe it is tenmed
monopetatous, or of feveral pieces, wheniit is
called polypetalouss  Bothoof thefe corollas are
either regular orirregulars The regular mona-
petalous corolla is termed campaviforim sthen it
refembles a bell ; infundibuliform when it re=
fembles a funnel. - The iiregular monopetalons
corolla is labiated when it prelents the appear-
ance of two lips at its orifice.  The Jcrmhz po-
petalous corolla 15 in the forim of a croi-‘s.,. Creeces
Jorme; of avole, vofaceows; of a pink,caryophil-
ated; of alily, - liliaceous ; of a butterfly,
$ht . papit-
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papilionaceows, ov leguminous ;- both of them

when without any determined forny are termed

-anomatows.  When the monopetalous coralla is

very {mall, and forms a leng firaight tube,

united in the fame calix with ‘many others, and -
“terminated by five teéth, it is termed floftulus ;

when it is thaped into a tougue atits extremity,.
it is- called femi-flofecudus. The flowers that
have no corolla are termed apetalows.  In the

petal, or cach piece of the polypetalous flower,

are diftinguiflied the claw wuguis or narrow

bafe by which it is inferted, and the border or

dilated part.

Linnicus compares the comlld with tl]e Cuu-.
tains of the bed that conceal the married pair.
When it is blm'.n the fecundation is gene-
rally ® effected. J.oumdurt has founded - his
fyitem of botany upon the form of: the corolla.

1. The nectary is an appendage or part of
the corella, which contains- a faccharine and
aromitic juice; called nedtar, of which infeéls,
elpecially: bees, are very greedy, -and whiclh
they form into holmy This organ.is frequently
a finall cavity, @ Hd‘gc A Qrooye, one or more
glands, a finall open leuml capfule, a fiffure;
fometimes it is formed of branched Hhaits,
a kind of . tufts, horns, cowls, veflels, [purs,
eylinders, &el: it exifts in all corollas. The
bottom or folds of thofe which prefent no very
difrinét and well formed neétary, fupply the place
of ity and are found filled with a faccharine
iulce “}mh filtratesin them,

F. The
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. The ftamens, the male organs of genera-
tion in plants, form one of the moft effential
parts of the flower.  When they are alone, the
floweris faid to be male they generally confift
of the filament and the anthera. The firft is'a
fupport through which the nourifhment is con-
veyed to the-anthera; the latter is a finalk bag
- filled with fecundating powder or pollei; fome-

times the anthera has no filament. Modern
botanifts have much ftudied the ftruéture and
the diverfitics of this important part of vege-
" tables. They have diftimguifhed in it, efpecially
@. The number, which varies in different genera
of  plants, from one to feveral {fcore; . The
refpective heights, which is either equal ‘or un-
equal ; in the latter cafe, when there are two
large and two fhot, they are termed didynamic ;
when there four large and two fhort, they” are
tetradynamic ;" ¢. The form of the filaments, the
form and the number of the anthers: ‘4. Their
feparation or their union; this is formed by
means of fibres, when the name of adelphie
is applied to them in general ; monadelphia
when they are united into a fingle mafs ; diadel-
phicwhen they conftitute two': and polyadelphia
when they form more than two bodies. The
union is fometimes cffeéted by the anthers, they

are termed /fymgenefia; e. Their attachment,
eitherto the receptacle, or upon the ovary, or
to the calix, or to the corolla. The laft men-
tioned infertion always takes place when the co-
tolla {s monopetalous. . Thefe pofitions are cha-
: Tacterized
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radterized by three modes of expreffion. The
framen is faid to be epigynous, when it is
attached above the germ, or to the germ it-

felf'; hypogynous when it is beneath, or-ad- '

hering to the receptacle; periginous when it
is round, or inferted upon the calix. When
the mouopetalous corolla is fiaminiferous, its
infertion, which then determines that ‘of - the
“ftamens, is- likewife triple. = Linneus invented
an ingenious {yfiem according to the number,
the refpeétive fize, the fifuation, &ec. of the

ftamens ; and Juflien has eftablifhed a ftill more

profound and learned one, upon the manner in

which the ftamina are inferted into the different’

parts of the flower.

F. The pifiil, the female organ of generation
is placed in the centre of the tlower: it confifts
of an inferior part or owayy, afort of box or
capfule, which contains the feeds, or determined

by the feed or the feeds, even expofed in the:

bottom of the flower. This firlt part is fur-
mounted with a eylindrical canal, more or lefs
' long, termed the ffyle ; the gardenersterm it the
fhaft in fruit trees; it has at its extremity, a kind
of head, button, or horn, or afomewhat dilated
aperture, known by the name of figma. Some-
times the ftigma, without any intermediate fryle,
is fupported immediately upon the germen ot

ovary; in this cafe, it is termed a f¢/file fiigma.

Since the ftamens have been more ftudied, the

fame attention has been beftowed upon the ftyle,

and the multitude of differences have been

found,
2 4
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found; and indicated in it. The number, the

form, the refpedtive pofition of each part of the

piftil has given nife to the adoption of a long
feries of difiinétions: the pofition above of
below the ealix and the flower, has particularly
heen remarked ; this 15 a conftant and very
remarkable charatter of vegetables. TLinnwus
Tas alfo taken the conftant varicties of the piftils
i different vegetables, for the efiablifhment of
his fyftem, and lie has made them conftitute the
character of moft of his orders, or of the divi-
fions of his clatles. ; x

7. The relative pofition of the flowets is alfo
. one of the fuﬁg which moft influences the appeat-

ance and the external flructure of the vegetables ;'

they are either feffile, placed immediately upon
the branches or twigs, or pedunculated, that is
to fay, fuftained by a peduncule or fupport, more
or lefs long, fhort, ftraight, crooked; rigid, plia-
ble, inclined, moveable, agitated, firong or
weak, capillary, &e.  They are eithei folitary,

- or arranged two and two, three and three, four
and four, ‘axillary, terminal, caulinary, ver-
ticillated, m ftages, in cars, in umbelle, in
‘clufters, in corymbufes, in thyrfufes, in bou-
quets, in fafein, in panicul®, in heads, balls,
pyramids. :

8. The fruit; which {ucceeds the flower, the
lafi tertn in the work of vegetation, deftined to
perpetuate the fpecies by the fucceflion of the

individuals, is formed of one or more naked
{eeds contained at the bottom of the calyx, or

i
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of feeds fohdly inclofed until their maguration,:
in coverings, which have been diftinguithed ac-
cording to the difference of their ftiuéture into
feven fpecws Four of thefe grow dry as they
arrive at matuuty, they are termed capfile;
when the feeds are contained in them without
attachment; /figue of pod when they dre attached”
to two dkins or valyes feparated by an intermedi-
ate partition ; hu/h ot legumie when between two
{kins arvalves without partition, they areinferted
on afingle fide § cone when they are placed upon
a conical axis, and covered with ligneous fhells
~ which defend them. Thee other fpecies of,

fruits remain  fucculent; unamely,  the nuts”
or the kernel fruits, covered with pulp; the
apples, ar, fruits owith pepins, provided with
@ thick and tender parenchima; the ber-
nies, with a foft ‘and femi-liguid pulp, in
which the feeds are inferted without apparent
order or attachment, (femiina nidulantia. All
fruits open at a certain period, either by the
drying of their {kins, and their elaftic {eparation,
which throws out and fows the grains, or by
the decompafition of the pulp which conftitutes
them, or by the tiyelling and laceration of the
woody fhells or horny capfules which inclofe the
feeds.  Methods or fyftems of botany have alfo
been founded upon: the firuéture and the dlﬁﬁr-
ence of the fruits.

9. The feeds, the moft admirable and moft in-
,comprehenfible part of vegetables, which con-
tain them, completely formed within a very

¥Yor. VIIL C } " {mall
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fimall volume, arein general compofed of three
fubftances : the embryo, the cotyledon or cotyle-
dons, and the perifperma. Thefe three interior
fubftances are enveloped in a thin and light pel-
licle, wl'uch is itfelf covered with a folid tegu-
ment, frequently horny or cartilaginous. The
atter is alfo almoft always provided with a fat,
glutinous, reﬁnous, or mucous powder, which
defends it againft the aétion of external fub-
ftances.  This whole apparatus, which is alle
termed grain, varies prodigioufly with refpeét
to fize and form. Some feeds: are very large,
whilft others ‘elude the fight.  They are fpheri-

" eal, rounded, comprefied, ovoid, lenticular, cy-
lindrieal, reniform, fubtriangular, fubtetragonal;
comprefied, .flattened, {mooth, polithed, var-
nithed, rough, rugous, furrowed, ‘canulated,
firiated, feulptured, naked, dentated, thorny, in
the form of fails, wings, tufts, plumes, pointed,
edged, &e. &e.

“d. The embryo, which is alfo termed the
'plantula, ovcoyoulum, contains the plumula, the
radicle, and'a part termediary between both ;
it adheres to the cotyledon by one or two liga~
ments, whicli are compared with the umbilical
eord in animals. It is a vegetable fimilar to
that which has. aiven bhirth to it, the folded
and implicated ‘parts of which are to be deve-
loped by germination. i ;

B. 'The term' cotyledon implies a white, brit-
tle, ‘granulated . febflance, of a fine ‘texture;
wh.tch as eafily roduced topowder, to whichthe,
S - embryo
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embryo adheres.  There are fome plants in
which it has not vet been pofiible to afcertain
its exiftence, ion account of the extreme fall=
- nefs of their feed ; thefe are termed acotyledo-
nows..  'There are {fome in which this part con=
-fifts of afingle picce ; thefeare termed monoco=
tyledorous.  Many contain twe very diftinét
cotelydons, which may eafily be feparated from
cach other; thele plants are diftinguithed by--
thename djcotyledmmus.

C. The perifperma is a third {ubftance com=~
préhended in theinternal texture of feeds, almoft
always fmaller than the cotyledons, more conti=,
guous to the plantula, frequently furrounding 5
it entirely, lodged together with it in the cotyle-
dons, from which it is difiinguithed: by -its
colour, its textume, its tafte, which is almoft
always  aerid, whilft that of the cotyledons is
generdlly infipid or mild. This fubflance is
oleaginous, or carneous, or farinaceous, &e. It
hias not been well diftinguithed and defer 1bcd
except by the moft modern botanifts. :

10. It is evident from this rapid fketch,
which, however, is. perfeétly fufficient for the .
comprehenfion of all that relates to the chemiecal
analyfis of vegetables, that this apparent and
external ftruture already eftablifhes a very
remarkable diftinétion between thefe bodies, and
thofe of which we have hitherto treated. It is
not only by the great diffimilarity of the parts
of which ‘plants are compofed, whilft all the
pomrs of the fame foffil are exaétly fimilar to

cC2 cach
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each other; but fill more efpecially by the in-
timate contexture, or the peculiar organization
of thefe parts; that thefe heautiful produétions
of nature are ftill much farther removed from the
mineral fabftances. It has formerly, butin yain,
been attempted to eftablifh pretended analogics
of fruéure between the moft regular foffils and
the moft {imple of the plants ; invain has it been
endeavoured to fupport thefe analogies by the
fioured frones, theftony dendrites, the herboriza-
‘tions, ‘the fibrous ftones termed foffil linen, the
configurations of ftones and metals. in fern-
_leaves, &e. -Cryftallization itfelf, a fort of
: regular and ‘conftant geometrical arrangement
of the molecules of minerals with refpeét toeach
othet, in which fome moderns have imagined
they perceived a kind of almoft organized ftruc-
tuze, is very far from being able to be con-
founded with the moit fimple of the vegetable
organizations. This truth will be placed in the
cleareft light by the expofition of the moft fin-
ple notions, concerning the internal frruéture,
or the anatomy of plants,

Anricre IL
- Of the tnternal Struflure or Anatony of Vegetables.

1. Avrt the patts v vegetables defcribed in
the preceding artiele, which prefent themfelves
at the 1ere view of thefe organized beings,

which
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which require no preparation or deftruétion in
. order'to be obferved or known, prefent in their
internal parts, when diffe@ed, a ftruéture, a
tiffie, ina word, an organization widely dife
fevent from the fimple laminge, orthe eryftalline
and homogeneous molecules which confiitute
the foflils. . Noone can fail of acquiring an
idea of this différence, even in the exercife of
the moft fimple arts, and in the moft ordinary
operations of life. In fa&, when we with
to deftroy the texture of any vesetable fub-
ftance; we are obliged to go to work in a very
different manner than ywhen we break or pound-,
a foflil : the latterrequires only a firoke or pref-
fure, and divides or elongates itfelf into mole-
cules or furfaces that are fimilar or perfectly
identical. The vegetable, much lefs denfe in its
texture, may eafily be bent, momentancoufly
comprefled, or even fractured by the efforts of the
hands, by firoke, or by preflure; but: the ne-
ceffity of cutting it, reducing it into fragments
dividing it into pieces, extracting from it the
liguids, which alfo are not found in the foffils,
has given 1ife to the invention of wedgces, azes,
bills, knives, feythes, fickles, faws, planes, chi-
{els, prefies, and a number of other infiruments,
of which the mere ufe thows to the mofi unin-
foucted worleman, that the oreanized firuéture of
plants is extremely different from that of the
{tones, falts, or metals.
2. When the philofopher was defirous of making
himfelf sequainted with the vegetable organiz-
ation,
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ation when he inveftigated the texture of thefe
Dodies, with the aid of delicate inftruments, by
{etions made in different 'direétions, the regu-
Tar feparation of their fibres and layers, by means
of maceration' in water;: of the moderate ac-
tion of fire, and of the ohftrvation even of the
phenomena and accidents which vegetables
prefent during theirlife ; when, I fay, he invel- -

 tigated the mode of ‘this organization, he foon
difeovered that their different parts were a
regular or co-ordinate affemblage of folid fibres,
‘of channelst or hollow veffels, of liquids which

. cireulate throngh them, of veffels which receive.
them; of orifices which filtrate them ‘either out-
wards or: info- cavities of internal refervoirs,
and that all thefe veffels, intertwined with each
other, and communicating amongft themfelves,
were the product of an infinite development,
of a' growth by intaf-fufception, entirely dif-
ferent from the fimple juxta-pofition which ob-
tains in the minerals. : :

3. The labours and'diffeétions of Malpighi,
Grew, and Duhamel, relative to vegetable ana-
tomy, have fhown that plants are formed of five
orders of veflels different in their organization,
contained befides in larger or fmaller quantity,
and difpofed amongft themfelves in a particulav
manner, whether with refpeét to their refpeétive

_ arrangeément, or to their number, in the dif-
ferent parts that have been deferibed in  the
preceding article. The five orders of veffels are,
1. The common vefiels; 2. the proper veflels ;

: 3, The
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. the trachex; 4 the ut]l(.his 5. the veficular
tlifue It is eflentially 11eceﬂ1ry, 1n°order to
acquire an exact and general notion of the in-
tenal or anatomical {truéture of vesetables, to
male one's {elf well acquainted with the orga-
nization of thefe fyfterns of veffels, the aﬁ'em-
bhge of whith forms their texture.

* 4. Common orfap-veffelsare thofe which are
conftantly found in all vegetables, in all their
parts, andwhich are deftined to convey the fap.
In general, a large part of them are colleGted in

-the ftalk of plants, orthe trunk of trees; they ele-
vate themfelves perpendicularly flom the root
to the fummit of the vegetables; they tmn
themfelves laterally in all direétions, leaving be-
tween them methes, or net-work, more or lefs 3
contraéted or dilated. Itiis not yet known whe-
ther thefe are real holloy channéls, continued
in their whole lengthy interrupted | hy! kinds of
hairs or vatvules, as fome phylologifts have fup-

- pofed ; whether the {ap is'contained in their in-
terigrs part, or whether it does not rather run
upon the grooves on the external cavities with
which they feem'to be furrowed. It js generally
believed that they pour this liquid intotheutricles
and the proper veliels : befides thefap, they alfo
in fome eafes convey elafiic fluids. «It is the
 layers and parcels of thefe veflcls e confii-
tute the wood properly: {o ealled, or. at leaft

which-every wherc: accompany it.
5. The proper veflels cue o named becanfe
they are ﬁlled \Htll 1umea pec;.dlmi to each ve-
getable,
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getable, or to each part of ' the fame vegetable.
Thefe are real fecreting organs, which feparate
and retain, like realinfulated refervoirs, the dif-
ferent humours of a particular nature, which
ought 1ot to be mixed with the common juice.
They arealmoft always fituated under the bark ;
round and below the firft cortical layeis; they
are diftinguithed, when a ftalk is cut in a direc-
tion perpendicular with its axis, by the drops
of different coloured liquids, very diftinét from
the fap, which exfude from their open extre:
mities. ‘Sometimes they are dilated into veficles
~orakind of cells. They are connected with
the common véflels. ! 2
6. The ‘trachewm, or air-vefiels, are fo termed
on account of their refemblance with the
organs which in ‘infeéts. ate deflined to tranf-
mit the air hito every partof theirbodies. Thefe
are very fmall filaments, morc than capillary or
fetaceous, brilliant and filky at their furface,
twifted into narrow fpiral forms or worms,
placed efpecially between the commen veffels,
and frequently ranning through and often filling
up their intervals, They are diftinguithed in a
piece,of wood fawed or cleft longitudinally,
by the fmall luminous lamellw or fpots, of a
micacgous and argentine colour, which fhine
from all parts upen the furface of the wood,
efpecially when it is expofed to the fun.  They
are obtained, infulated, and we obfetve ‘them
with their fpiral firuéture very diftinétly in
the young tmgs ‘of the rofe—ﬂlrub when ‘torn
afunder
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a-i'under., and not entirely filled. . Though they
“feetn to bé deftined to convey the ela.fnc fluids,
the traches are fpequcntly found full of fappy
Jjuice.
7+ The utricular textule comp@{ed of {mall
irtegnlar facs, foft and compreflible, full of
thick juice, are found colleéted in the pith of
the ftalks; they appear to receive from fap-veflels,
and to tranfport from thence into the propes
wveflels, the humeurs which they: elaborate in their
cavities, and to ‘he efpecml]y deftined for the
purpofes of nutrition. ~ Thefe are the great ter-
mi_neitions, or the centres of the abferhen‘r. vel~:
fels, like the thoracic duét or duéts in animals:
Frequently ‘they are filled with coloured juices.
There are many vegetables in which this part
becomes obliterated, and is afterwards fupplicd
only by the veficular texture. Moft of the plants,
with a hollow ‘or porous ftalk, prefent an ad-
mirable ftruéture in the fafeiz of utricles, which
oceupy their centre.  The nutritive matter i
partieularly contamed in this textule, as in a
reforvoir. :
8. The veficular or cellular texture is merely
an expanfion, or prolongation: of the pre~
ceding texture. From the circumfercnoe of
the utrico-medullary fofces proceed continued
utricles, which paffing hotizontally through the
methes or areola left by -the croflings and la-
teral divarications of the common veflels, pro~
ceed, diverging or elongating, themfelves, -to
{pring forth above anel on the outfide of the-
‘cortical
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ortical layers under the epidermis, where they
pour aut the reparatory juicewhich forms thefd
Jdyers. This firuéture isvery marked, and very
eafy to be difcerned in all the herbaceous plants,
“and in young woody plantsi Very fenfible
‘traces of it can' be feen in’the hardeft and
aldeft wood : fueh are thofe fiellated rays,
which-in the trunk of a tree fawed through per-
pendicalarly with its axis, procced from the
‘centre, and lofé themfelves under the bark. = Be-
tween each layer of common veflels, this cel-
Tulas texture, which is {n: analogous to the
_ cellular texture of the bodies nf animals, forms
‘an expanfion of a more rare or lefs denfe firue-
ture than thefe vafeular layers, which is. pre-
ferved flexible and elaftic by the nutritive juice,
which is there poured out. = "1 4
. 9. From the ageregation and arrangement of
thefe five orders of veflels refults the organiza-
ion of the different paits which:compofe the
bodies of vegetables; and nothing is more pro-
per than this confideration, to prove that this
firnéture is extremely remote from the fimple
Juxta-pofition of thelaminz or the folidswhich
~ conftisute the foffils. In thefe the difpofition of
their molecules, even when regular and geo-
wetrical, depends only upon their primitive
form, and their mutual attradlion, medified by
all the external ctrewmitances: which' favour
or diminifli their equillibration, their approxi-
mation, their_cohefion. At: whatever: point. of
their cortinuily ‘werexamine the contexture of
' the
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the parts of ‘a foffil, whatever it may be, we
always find only fimilar molecules or particles ;
_in plants on the contrary, we perceive, at dif-
ferent points of their texture, diffimilar veffels,
different organs, particular and different difpo-
fitions of thefe veflels, communications, conti-
nued orifices of tubes or veflels, which plefeut
themfelves to the obferver.
100 Tt will mot, however, be fufficient to con-
fine ourfelves to this general confideration of
the intimate ftruéture of vegetables, in order to
agquire an acceurate idea of the differences which
diftinguifth them from the minerals. = We muft
alfo inquire what differences this internal owa-
nization prefents in each of the fix dlﬁ'erent
anticles, of which it has been faid in the pre-
ceding article, that a perfeét vegetable, or one
complete in its organization, is compofed.

A+ The fibrous root has the fame texture, the
fime organization as the ligneous trunk or the
wood ¢ only its bark is never dry and hard, nor
covered with a folid diy cpidermis like that
‘of the trunk. ' Moreover we find ‘in it numer--
ous filaments or fibres, filed with a multitude
of abforbent vellels, deftined to fuck in the wa-
ter and what it takes up from the earth, like fo «
many {yphons. In the carneous or tuberous -
root we fee no ligneous layers, but a {pecies of
parenchyma loda,ed in' a- confiderable mafs of
-utricles or cellular texture:

B. The ftalk, or the trunk, is the pait of ve-

octables in thh we are beft able to: difeern
} thelr
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their teturc and organization, efpecially in that
which is folid and ligneous, and which belongs
to the trees. In this falk we diftinguith the bark

. and the wood. - The bark; or the external tegu- ;
ment of the wood, and of ail the parts of ve-
get‘.a.hlcs; is formed, efpegially in trees, where
we can fee and detach ivdifiinéily, of two very
diftinét parfs, namely; the dry membranous epi-
dermis, of a dark-grey, whitith o yellowifh’
eolour, compofed of fimall, Dbrittle, femi-trani~
parent plates ; and the cortical layers, applied in
loofe contexture the one above the other; eafily
to be feparated into leaves, which ave termed

" liber, and frequently filled with iiquid con-
veyed to them by the extremities of the medul-
Tary prolongations, which {p read themfelves out
upou them.  The interior layers of the fiber be-
come, every yeatr; an exteral layer of wood:
this, thewoad, a contexture of common vefiels,
proper vefiels, trachew, utricular tiflue, prefents
a medullary centre, prolongations proceeding
from thence, and fpreading out under the epi-
dermis, annual layers of ligneous texture, which
indicate the yeasof its growth; the interiar
of which, beiug the hardeft, farm the heart,
and the exterior the fofteft, called the fap.

C. 'The leaves covered with the epidermis,
which is common to all ‘parts of the vegetable,
‘confift of a great quantity of .common veflels,
the divifions of which form a very numerous
arcolx, filled up with flat webs of utricular tex-
ture, into which a thick juice, frequently vif-

cous
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cous and gluey, is poured out. The veflels
which -are tranfmitted into it by the petiole,
in: which they are fiqueezed together, diverge:
and fepardte into divifions perceptible to the eye
in fibrous lines, and {pread out in the plane {ur=
face of thispart.  The leaves may be very well
diffected by maceration in water; they are alfo
diffeéted by the mfeéts, which eat the bark and
parenchyma, fo as to leave nnly the « vafeular
texture infulated. ~ They are perforated af their
upper and under funface, with a great number
of pores, which exhale or inhale vnpours or
elafiic fluids.

. D: In the flowers, the calixes are abfolutely
of the fume texture as the external paits of the
bark, ords the epidermis; they avein faét formed
of the epidermis fpread ount; and fometimes
{welled: 'The corolle are a continuationof the
liber, and contain alfo an immenfe quantity of
trachez, {o that they may .bc'conﬁ(%cred as a
kind of pulmonary organ in vegetables.© The
{ftamens ate continuous with the interior woady: -
texture, and the proper veflels ; the anthere are
fmall membranous purfes, folded double; en-
tircly perforated with pores through which a
matter exfudes in finall drops, which afterwards
. dries and becomes the pollen, the fecundating
powder. The piftil, a continuation of the
utrienlar or medullary texture, “has been com-
pared with the female organs of generation in
animals; the fiigma holding the place of the
wulva, the ftyle of the vagina, and the ovary

i OF

3
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of the uterus. The vegetable eggs, or the {eeds,
are intirely formed in thefe organs, in which they
exift previous to fecundation.  From this firuc-
ture of the flower it refults that it may be con-
fidered as the ultimate produétion of the dif-
ferent orders of internal veflels, as their laft
fhoot, as a fpecies of dilatation or feparation
of the different internal organs; they are the ad-
mirable produét of the excefs of nourifhment
and motion in the different orders of veffels
which conftitute the internal texture of the
plant.

E. The fruits are almoft always formed in
their interior part of a pulpy, flethy, gela-
tinous, flabby parenchyma, which confifts al-

. moft entirely of utricular texture, and through

which only fome common veflels tranfmitted
by the peduncule pafs: thefe veflels, which
generally pafs into the centre of the fiuits,
carry nourifiment to the feeds, and pro-
duce, by the effulion of the ligneous juice, the
ihell which frequently furrounds the kernels.
Sometimes this {uperabundant ligneous juice
depofits itfelf in the parenchyma, forming
coneretions which are often improperly termed
ftones.

T The feeds alfo are formed by the utricular
texture, in the veficles of which a pulverulent,
or mucous, or dry and feculent matter is de-:
pofited, which communicates immediately by a
kind of umbilical cord with the plantula;.

- which it fumifhes with the firft nourifhment;

m
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in order to effeét the development awhich takes:

place in germination. = It cannot be doubted -
that the juice depofited in this'organ is the moft

elaborated, the moft perfeéh, :and the moft pre=

cious: produ& of the nutrition of the vegetables;

as it gives birth to the moft ufeful part, deftined

to maintain and multiply the fpecies in fimilar

individuals,  which {'ucceed each othcl without:

interruption.

Articue  IIT.
Of the Phenomena of  Fegetable L?‘fa.

1. As vegetables differ ﬁngula-i'ly from the
minerals or foffils.in their afpeét, their appear-
ance, their external and internal firuclure, this:
difference is found fill more prominent and
. decided; when we confider the play of the or-
gans of which they are conftituted. Vegetables
have already been {aid to differ from minerals,
in their being nourifhed or increafed by intuf~
{ufception, whilft foffils increafe merely by the
approximation aud external addition of fimilar
molecules. . However, this general enunciation:
is not fufficient accurately to eftablifh the dif-
ferences whicliexift between thefe twa claffes of
bodies.

2. Itds from the fame aétion of the P‘li‘tS from
the funétions that are exercifed by the different
vei’fels of vegetables, thatyye are to deriveamore

precife
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precifa notion of their differences from the fui-
organic lamine of minerals.: Theaggregate of
the phenomena which take place in the orga-
nifin of vegetables conftitutes a particular life.
Vegetables are juftly faid to live; for we fee
their birth, development, and growth; their ex-
ifience, and the phafes of this vegetable life di-
vided into feveral ftages, which fucceed each
other, and each of which prefent different
fcenes dependent the one upon the other; we
fee them ceafe to grow at a certain period, be-
come fit for generation when they hayve ac-
quired their full growth, remain for'a longer
or fhorter time more or lefs healthy, and vi-
gorous in their adult date; give birth to a nu-

© merous progeny, afterwards droop, become en-
fechled, deteriorated, even fall fick, fabjeéted
to the inevitable lot of whatever pofiefles life,

- and at length arrive as the final termination of
their exiftence, or death.

5. All thefe tranfitions, all thefe periods of
vegetable life, swhich remove them far from the
foffil compounds and approach them to the ani-
mals, areeffeéied by an internal procefs, by fuccel-
five changes which take place in the cavities of

thedifferent orders of the veflels which conftitute
their texture; and thefe changes are executed
by means of regular and confiant motions,
which are called vegetable funétions. It is not
our prefent objeét to determine either the caufes
or the particular refults of thefe funétions. Our
prefent objeét is merely to afcertain their exift

ence,
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ence, to announce its figns' or phenomena, i
_order that we may be: enabled to eftablifh, ina
certain manner, the difference bet\veeu veget-
ables and animals:

4. Obfervation alone is {'ufﬁclent to thow that
there takes place in‘vegetables, = v :
a: An abforption of the liquids and ﬂn:és

placed around them. -
5. A motion of fluids ﬂom one part to ania’
other:
. A modification of the{'e ablorbed hqmds
and fluids. Sl
d.- A feparation of thefe hqulds into chﬁ“erem:
cayities, and into different natures.
¢. A development of the organs or pmgtei—
five growth.
- f:“An_ejection of a portlon of thefc bodxes
fﬂperﬂuuus for nutrition: by
L Amotion in fome o{" their {'ohda
h A folidification, or a formation of fohd
'\\hu:h becomes ligneous fubftanice.
S rc—pracluf:uun of ‘the individuak
We mufi caft a glance upon EH.L]] of' thefc
phenomena. 7
. The abforptionof I:qmds and* ﬂmds by the
]‘018‘5 of ‘vegetables is a phenomenon - equally
certain-and cafy tobe appreciated.: The tuthes
of ithie roots, aud the porcs of the ieayes, ‘are
thie principal organs of  this-abforption: this‘is
proved: by the immerfion of ‘thofe parts into
coloured liquids aud the patfage of thefe. liquids
into the ‘veflels of the plant  In this'contifts
sMor. VIL D 7 “haj‘.
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what is termed intuf-fufeeption. It is by this
means that vegetables imbibe their neurifh-
ment, that the manures increafe their growth or
c.ha.nﬂs their quafity, and that fmels mfluence all
their properties.

&. Thefle abforbed liqmd& form the fap, which
in the fpring diftends the commoen vefiels ; and
even, when it is very abundant, the trache, the
proper veflels and the wtricles; it appears to

move from the root ot the bottom of the plant

upwards inte the falks and branches; fome au-

thors believe that it defecends again under the
‘bark, and that thus & real circulation takes

" place. It is proved by means of ligatures, by

the - fivellings which they occafion, by the
exfudations and lachrymations which it pro-

duces; theinflation of the bark. All the eother

proper liquids are diffufed by degrees into their

pnrticular veflels, effufed into eavities or refer-
voirs, and thus trinfported from one place to

anothér.

7. In proportion as the liquids abforbed are
moved in the eanals of plants, and circulate in
them, they become wmodified, their nature is
changed, they become the different peculiar

Jjuices, and acquire properties which render them .

capable of fulfilling the different ufes for which

they aredeftined. In this manner are formed all

the different materials of veflels which we thall
foonexamine. Thefe modifications are fo many
chemical produdis or effeéls, which ean be ap-
preciated when the nature of thefe matexials fhall

£E " have

¥



PHENOMENA OF VEGETABLE LIFE. 535

have been explained, and compared with that
of the nutritive fubfiances which they abforb,
and which pafs' into their tubes. This fecond
feries'of phenomena anfwers to digeftion.

8. In proportion as thele modifications take
_place; aud as' the homogencous liquid, known
by the name of fap, is converted into different
proper juices which are to beeome the feveral
materidls of the vegetables, thefe Jjuices arve re-
Jeéted or feparated from the general mafs of
fap, carried‘by particular channels into various
refervoirs; and this phcnomencm has the great-
eft analocry withwhat is called fccmt;un in ani-
mals.

9. From thefe firfy effects, the abf'm ption, the
motion, the fucceflive change, and the regular
feeretion of the wegetable liquids, follows the

development; the evolution of the organs which -

contain  them, and thence the growth, the
elongation, and the angmentation of veolume
which they experience. This is a nutrition ex-
actly fimilar to that of animals, In it we fee
the liguids become thickened, affume a confi-
derable confifience, become coagulated, chatiged
actually into folids, and thus add, as far as a

certain term, that of the expanfion which the

fibres: are eapable of affuming, to:the layers of
the trees.. It is by this eﬁ“eét tha.t the difiended
barle cracks, is feparated, and becomes unequal

Tugged, furrowed, &e.

10. This: de\zala,pment', this. g;rowth- of the,

fibres and the layers which employs the thick-
i D g

ened

v
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erd: hqmds does not abioth them intirely.
All the matter taken as nourifhment by the ve-
setables, and derived from the f{oil; the air,
the manures, the water, does not remain intirely
in “their body.  The ufeclefs or fuperﬂuous pait
15 evacunted eitherin the form of liquids whieh
run out by external orifices, or of elaftic fluids
which efeape by tranipiration, We fhall fee the
nature of both hereafter. Thele excretions,
which are fufficiently proved by a multitude
of futs are alfo perfettly analogous with \what
talkes place in animals.

alins Simple obfervation proves allo, tlmt at dif-
ferent periods of the vegetable life, and cven
for the exercife of the funétmns which they per- -
form, feveral of their parts execute motions
whicli Liave foe relation with thofe which we
oblerve in auimals. * Thus the petioles: of the
lTeaves hend, fold*themfelves; approach nearer
“to:or remove to a greater diftance from the
fialics and the: bldnt_hcs, thus the motion of
contortion or flexure is almoft genenl in_the
“leaves which follow the courie of the fun; and
* of which the inferios fide is always turned to-
wards the ‘ground, whilft:the fuperiot is always
directed t(}\‘.éldb the:! ﬂq, and the light; thus
the herbaceous: flalles incline themfehes imper=
ceptibly towards illuminated places.  This phe-
‘nomena; ¢ “whiich ‘upproaches to-the mnature of
amma]. 1rr1tdb1hty and galvanifing is fo fenfible
and {0’ decided’ in fome plants; | that they fold |
*hemfciw;s at the a«ppwach of all irritating fub--
Mo : = .~ frances,
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‘flances, and almoft at every kind of ‘conta,
as we fee in ‘the Senfitive Plant | other parts,.
and eIpeua]ly the filaments of the Ramma, p]t‘-
dent it ina fiill more diftinétl y marked manner, ;
< and incline themfelves almoft iuddm]y towards
the piftil when we iiritite them with pointed
fubft‘mces, as we obferve in the heliautlius e,
thie barberry buth, &c.  Modern botanilis Tive
paid mich attention to this motion of vegetabls

“irritability s and the more the facrs relative to
this point in Natural Philafophy dll be multiz
plied, the more this phmomcnon will be  gene-

- yalized. ! SR

12, The  conftant term vof nutril-im: and:
growth‘ in vegetables is the folidity which thefe
beings acquite in the ligneous fiate af whigh
they arrive: thus’ the produdtion of the weod,
and the converfion of all their partsinto lmn’cd:

* fubftance, ‘refemble here that ofiification which .
in the fame manner tevminates the life of aii-
mals.  Lvery thing proves’ that the {ubfraness -

by which plants are nourifhed are caivied in tle
flate of liquids: into their fhainers, ‘and that
they at laft become folid, lofe their folvent,
and affuine theconereteform  Qur prefent objedt
is only to eftablith the exifience and the ge-
nerality of the phenomem, not to exphm them:
Acomduwly, I mudt confine myleit to the enuii-

* ciation of what liappens, without (‘nd“avoL,-,,
ing’ to afeertain the caufes which fhall be e
plainéd after haying fiudied the nature and the
—Lf‘mpoﬁtxon of the vegetable fubftances, .=

: i Ono
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13 One of the moft incomprehenfible and
‘moft beautiful phenomena in vegetable life is
theirre-produétion.: The duft of the ftamens, re-
ceived upon the ftigma, fecundates the feeds
. contained in the ovary. This is proved by
taking away the ftameus or the antherefe, which
leaves the plant batren: it is proved alfo by

" the hiftory of the female flowers of the mio-
noecial plants, which do not bear any fruit, un-
lefs there are fome male individuals in  their
reach, by the manner even in which they are
fecundated by fhaking the powder of the fra-
. mens upon their pi{lils:'; finally, 1t is proved by
the vaticties which the feeds ‘of trees wield,
when fecundated by the ftamens of other ve-
getables. The feeds pre-exift in the ovaries; and
‘the pollen only produces in them the vital mo-
tion, or the difjofition to cantraét it. Without
this fecundating powder, the feeds wither and
dry away wilhin their coverings.  Scarcely has
it touched them, or penetrated them with the
vapour which exhales from it (for we do not fee
the swhole pollen pafs intirc into the ovary),
when this diftends, grows, becomes the fruit,
and the feed which it contains has become fruit-
ful.  After this, when buried in the earth, or
penetrated with moifiure, it fwells, the radicle
“ bocomes  elongated, and defeends dnto ‘the
ground; the plumuls, equally elongated, ele-
vates itfelf into the air, carrving with it the
‘tolyledons which' prefent the two firft leaves, or
the firftleaf, which on that account are termed
; : Seminal
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jemmrzl deaves,  When'once it has {prung forth
into the ain and taken roat in the trround thie
voung plant lives by its own ﬁrcnoth nou-
vifhed at firft by its own fubftance of p‘cri{.'perma,
which forms a kind of milk, the émbryo is de-
veloped, unfolded, quits this nutrient integu-

‘ment, and draws in its nourithment by its own

abforbent pores.

14. To this feries of phenomena, eafy to be
diftinguithed, and which conftitute the vital
funétions of vegetables, we muft add. the pro-
perty which plants poffefs, of being re- produced
or propagated by ilips, of wniting by their di-_
vided barks, of entering the one into the othex, ;
of being' multiplied by fuckers, of being wa-
ried and married one with another by gr aftmg
we muit alfo add that germination, foliation,
floration, and fruétification,  divide ‘their life
into diftinét perieds; that every year the moft
of them repofe during the winter, fleep during
the cold, and begin again to live in the warm
{eafon ; and we fhall. have in this delincation,
however feebly it may be fketched, a collection
of faéts which will leave no doubtwith refpett
to the extreme’ difference which exifts between
thefe beings really ovganized, and the brute
and inorganic matters that have been treated of

-in all the preceding fections. It will eafily be
‘conceived that the chemical properties of thefe

bodies muft be very different from thofe of the

foffils, and that the manner of apprec:atmgthem
mEah : - muft
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muft be no lels' different from that which has
Deen applied to thofe.. This is the only truth
which Thavehitherto endeavoured to prove ; and
1 thall finally confirm it by confidering; in a laft
article of this firli order, the general ufes whicly

e vegetables: fulfil in the economy of nature, and

by eomparing them with thofe to which mine-
rals are deftined. b e

ARrTIiCcLE .IV :

Of the f.fes or Punélions of F"cfretablas in t]::
< o Econom 1y of Namw ;

‘1. WHEN we employ: omfelves with invefti-
“gating the rank which vegetables hold amongft
the produétions of nature, and the ufes for
which they are deftined, we difcover, efpecially
1 this inveftigation, the moft: prominent difs
ference between the minerals and thefe organized
beings.  Elevated above the firface of the’
gio]) covering its nakednefs; enriehing its dry»
nefa, aud fubﬂltutm inficad of its au(hty ‘the
image of frefhnefs anri abundance, the veoet-
ables fesmi to conceal from the eyes of man the
toffils wiich the earth containsin its bofom,
‘and to invite thém to enjoyments which the.
-minerals cannot procure: him.  Their mafies
hooting up into the air in the: form of trees; or - -
pieffing upon the ground which they adorn
with “a ‘brilliant clothmfr of, verdure,  prefent

g : & % Equallv
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- equally, in all points of the globe, the moft
- beautiful; the moft gay, the mofi d@lmhtful of
{pectacles; and no animated hemg s mfcnﬁbk’,
o th:s. rich vefture of the earth. ; :
The foree with which it chﬁtﬂteb, orows,.
:md augmeints in all dimenfions, when it meets
; v:uth no obfticle, when the hand of man does
not deltroy or ftop it in its courfe, tends: to
overcharge the furface of the earth with lig-
neous fub[‘tance soand ifwe e;cept the hels,ht
of mountains above 5000 metres in the atmof-
phere, which thows the fiony fkeleton of the
globe, always bare and always naked, the whole |
cruft of our planet would be intirely covered
with trees and wood, We fee this in the places
~ where men have not yet fixed their abode; im-
penetrable forefts, mafles of wood in clofe prox-
imity with eacli other; occupy the whole: ipace,
_ and reign unmolefted in it
9 Thofe among thefe organic beings: “h[ch
by the laws w ek every t]]mg obeys, and after
having fulfilied the limits of duration which
nature aceords Lo theirexifience, havé perithed,
fall upon - the ground,-are {lowly decompofed,
and converted into. a nutritious defrvitas, mto
- an earth or {oil of new formation;: which form=
“ing lay ers iucceﬂwe]y appliedover the primitive
Dieds of foflils, gradually raife this foil, change.
. the proportions of its puncwlas, and confiitute
a mafs of natural manfie in which the feeds
vegetate with rapidity. Thus even, fom, the-.
fucceéflive death ziucl,idc¢01npoﬁtzox;:of ‘the oue,
: the
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‘the others derive the fource of their life and
their firength, in order in their turn to furnith
.analiment to the vegetable generation which is
to fucceed them : an adnumhie uninterrupted
circle of the regenerating powér which watches
over the prefcrva‘cinn of all the- pro.duc’:‘tions of
~ mnature.
4. Thefe immenfe maﬂ'ca of vegetables which
furmount the foflits, and reign over them, detain
_‘at the funie time, atthe furface, thewater, that
firft fource of vegetable fertility, prevent or di-
* minifh its evaporation, abforb it from all parts,
_ appropriate it to themfelves; drink it by all
their pores, p}oduf,e the fame effet upon the
clouds or water in the ftate of vapour, atiraét
- them, condenfe them, open myriads of greedy
‘mouths- to imbibe them, and frequently retard
or annihilate the dangers of heavy rains ‘or
ftornis for the towns which thefe clouds threaten
to deftroy. Thus it has been obferved; that fo-
refts inconfiderately hewn down in the vicinity
of fome towns have rendered them infinitely
more fiibject to atmofpheric torrents’ or abun-
dant rains. .
. The vegetables, by the intermixture of
their roots, and the adhefion which they con-
~ traét with the earth which furrounds them; fuf-
“tain the moft moveable and leaft tenacious parts
of the foil, the fhrinking of which they retard
or intirely prevent ; they even.defend the foil
. from the undermining a&ion of the water. Hu-
man indufiry has availed itfelf of this pro-
2] perty,
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pertv, in order to give folidity to places moft
‘liable to be undermined or to fink, whether in
confequence of the want of colefion in the
earth that covers them, or on account of the
declivity of the layers' upon which this earth
refts, efpeeially when they are attacked by the
~ notion of Lhc water.

6. Whilft they prefent to man the moﬁ mag-
nificent fpeétacles, vepetables are ' deftined by
nature ‘to renovate; by the aid even of their
vital motions, the purity and primitive compo-
fition of the air néceffary for the fupport of the
life of animals. When afted upon by the rays of
the fim, they pour into the atmofphere a vivi- *
fying - fiream of oxigen nas, in proportjon as
they vegetate.

7. The vegetables afford at: the fame time 2
defence again{t the' heat of the fun; a falutary
and refrething fhade to animals.  Under their
leafy valult_ ammated beings find repofe, cool-
nefs, and fhelter againft the winds, rains, and =
ftorms ; from them they at the fame. time
derive their nourifhiment : “this is” the moft im-
portant purpofe which plants are deftined to
fulfil in nature.  Accordingly, under the denfe

“thadesof vege_ta.b]es, accumulated together upon |
inhabited regions, and even in the very hofom .
of the humid flime, or the ftapaating waters
‘which their maffes fupport, divell 1mmenﬁ3 na-

" tiops of reptiles, ferpents, aguatic buds, infeéls,
and worns.

&‘A!l‘
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8. All the fadls that have been collecied reia. 5

tive to: the ewnomy of mature 1110‘.6 that no
anImal ‘can fupport its exiftence upon the fofiile
fuhftam.es and that wuhout vegetables there
would e no.animals. It is i thtm vreanized

bodies that all the claffes of animals ﬁnri theit

~ primitive nourifiment: for thofe that live upon.
other animals devour fuch as noutifh themfelves
awithiv eg.ct:;.blei,._ Thusevery living body coni~
“prehended in the mumerous. clafs of animal
beings derivesits firft exiftence from the plants;
© thus the vegetables are deftined by nature to
~_prepare the primitive aliment of animals, and
* nofubfiance cau be digefied by thefe, unlefs it has
been previcudly prepared by the interior organs
of plants. Confidered i this extenfive point of!
view the vegetables arca kind of beings neceffa-
yily intermediate between the foffils and the
animals; they receive piialliti\ ely from the firft
the elements of brute and inorganic matter,
which they combine in a complex manuer; i
otder-to furnifh it to the fecond, in which it is
then fifceptible of beivg converted into their
ovin {ubftanee,  They are deftined to prepare
the aliment of animals o -1c1_01dnw1‘), the num-
Der and the weight of thefe correfpond very
L\m&l} with the number and weight of the for=
‘mer. . Were there oply this difference between
the foffilsand the vegetables, it would be fuffi-
(‘Ient to dzﬁmgulﬂl them in fuch a manner !J'ldf. i
the\ could neyer be confounded,

9. To. -
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. To thefe great ufes in the economy -of "
natule human mduﬂfy, and the perfectibility
of which man is fufeeptible, have joined an
immenfe number for his neceffitics and pleafures.
Without attempting the flighteft fccteh in this
place of the arts which are exetm[’ccl upon vege-
tables ot vegetable matter, afubjeét which w1l1‘
be treated in moftof the articles of this feétion,
it will be fuflicient to obferve that men find in
thefe beings, a great variety of foods together:
with tlie’ moft commodious ‘matter for build=
ing their habitations, that of their clothing,
the remedies for the difeafes to which they' ':ixje‘
fubject, even the means of tranfporting them-
{elves: over the “waves,  the maferials of al-
moft all the machines whieh‘they conftruét and.
‘employ, efpecially for moving, mifing, and
d_lEl\HDU‘ heavy burthens. The\ lu\ e been able -
to colleétiabout them ufeful plantsof all kinds, -
ta” multiply them, to mereafe their produétion
by culture, to perteét and modlf’y their pro~
pemes in a thoufand ways, to give them dimen-
fions, odours, taftes; colours's lnch notoniginally
belonged to-them, and to appropriate them in:
general to their wants and-even their caprices. -

i

3 " Second
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Second Order of Fadls relative to the Vegetable
; Compownds.

Of the Nature or Chemical Compofition of thofe Beings

. general.  °

ArTICLE L.

Concerning the Suecefion of  Labours and Difcoverics
zelative to this Compofition.

1. IT is impofiible to avoid concluding, from
the faéts which have been colleéted in the pre-
.iceding order, that the vegetable arganization:

muft form eompounds extremely different from

thofe which confiitate the foflils, and that the
chemical phenomena which thefe compounds
prefent muft alfo be entirely different from the
vefults which we obtain in treating mineral
. {fubftances. = Henece in the firft labours  which
chemifts have beftowed upon the vegetable fub-
{tances, they obtained fafts oppofite in fome
meafure to thefe which they had occafion to
obferve in the foffils. All the phenomena of
the analyfes were then fo much confounded and
mingled with cach other in their experiments
upon thefe organized bodies, that it required
much time and great progreflion, in the general
, theory of the fcience, before they were able to
conceive the general caufe of this difference, in
the complication even of the effefts, combined
by the analytic action to which they fubjeéted

them.
2. One
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2. One of the firft and moft aftonithing datz
which they colleéted in their rude affays upon
the vegetable fubftances, was the impofiibility
which they found of reftoring to thefe fubftances,
when  once altered by chemical operations;
the original compofition and nature which they
had before. Whilit the mineral compounds,
when analyzed with, care, afforded them prin-
ciples ‘which, when re-united oi combined in
the proportions indicated by this analyfis,
formed again the compounds with all their pro-
perties, they were unable to obtain any thing
fimilar by their experiments upon. the ve-
getable compounds; and they remained a long
time ignorant what was the reafon of this phe-
nomenon ; fo that they muft have defpaired of
ever arriving at an exaft notion of the compo-:
fition of thofe beings which thus prefented
them, prior to the pneumatic dotiring, only an
infoluble problem, an inexplicable enigma.

3. Accordingly, the whole of vegetable che-
mifiry was fill confined in 1784, to the extrac-
tion and purification of the different immediate
produéts of plants, to the determiming their rela-
tive {olvents, to the fearch for the means of
feparating them exaéily, the feizing the' princi-
pal charaéters which diftinguifhed each of thefe
produéts, in order rather to make them fubfer-
vient to our wants, than exa@ly to appreciate
their nature. Confined during more than an
age to the laboratories of pharmacy, or the ywork-
fhops of the arts, this part of chemifiry was oc-

i " cupied
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cupied only with the preparation of medicines, i
and the production of the different fubftances:
ufeful to men for their numerous wants. - Ifat
this period we had fought p!:nlo{'ophtcnl ideds:
concerning the nature of vegetables in the ana-
lyfis which the chemifis mnde of them, we
thould have found nothing but erors or hypo- |
thefes:  and if we had expunged. from the trea-
 tifes of chemiliry what related to pharmacology:
or the manufaétures; nothing would have been
left for chemical phildfophy.
4. After the fimple and- often mechanical
. mcans of extrattion of the principal materialsof
vegetables, given by the firlt chemifts, with the -
fpecial intentmn of forming ufeful medicines
from them, there was:firft adopted, in order to
inveftizate the natuve of thefe materials, and
alfo that of the entire vegetables, the violent
aétion of fire; by diftillation in the retort ; andit
was {o firnily Dbelieved, that the principles
fo obtained, had - esificd ready formed  in
them, “and were only feparated by the Teat,
that no other method of explaining their vir-
tiies was ufed, than that of attributing them to
thefe principles.  This we particularly rematk in

the works of Lemery, Geoffroy, and all the |

authors of the materia medica, from the end of

the feventeenth Gll nearly the middie of the =

cighteenth century.  The Academy of Sciences
at Paris, even believed that one of the: moft
important and moft neceffary labours to whici:
they ought to devote timmﬁlvea, was the anas

g Jyhs
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lyfis of plants by fire; and nearly thirty fuc-
-ceflive years were cmployed 1n the execution of
this ente;puze, recorded and deferibed with

"‘leat care in three large folio MS. -VOlHlllCS,-

plefewed in the library of the Infiitutes, the
fruit of the labours of a Boulduc, a Dodazt @
Geoffroy, a Bourdelin, &e.

5. At laft this method of analyfis was per-
ceived to be fallacious, and that by following
this route one was led afide from the path of
‘truth, for corn and hemlock afforded produéls
almolt fimilar to each other. The chemifis were
then for fome time totwlly difcouraged, until,

always tormented by the almoft exclufive wifl to

extraéi valnable medicines from vegetables, they
adopted a new courle, that of re-agents. They
began to treat vegetables and their: materials
- with cold and hot water, and with alechol,. to

compare the different effeéls of thefe two liguors.

Bouldue, Hermaun, and Carthenfer, drew fome
ufeful refults from this method. They caleu-
lated - the different proportions of the agucous
and refinous extiadis feparated by this means.

LaGaraie taught theart of extracting the foluble ~ -

materials by means of cold water applied to the
veoetables in a {tate -of minute divifion, with
the aid of metion communicated by agit’qtors,
and of obtammg from them unaltered princi-
ples.  The books of phar macolog ¢y, and of the
materia medica, treated then of the virtues of
plants, according to this new mode of analyfis ;

VR SR e e s
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- and the first error, proceeding from the altering
aétion of the fire, being {ucceflively correéted by
. Jefs erroneous refults, graduaﬂ.} difappeared.
6. Alittle after the middle of the eightcenth
century, Baceari, in Italy, and Keflel-Meyer, in
Germany, found in the application of cold
water, a new mode of analyzing the farina
of comn, and difcovered the glutinous matter,
the new vegeto-animal principle, ' a difcovery
which animated the chemifis with new courage.
Rouelle who, in his courfe, had already added
much fo Boerhaave’s beautiful fcheme of the ve-
actable analyfis, was the firft who diftinguifhed
withmore care the immediate materials of vege-
tables, divided and charaéterized the different
kinds of extraéls by better known proper-
ties; difcovered the glutinous matter in the green
leaves, compared the gums and the fugar with
the ftarch; publithed in his procefles a more
complete and efpecially a more methodical
fletch of vegetable analyfis than had till then
been exhibited, and re-animated the hopes of
the labourers of chemiftry.  Bucquet, my firft
mafter, whofe life was too fhort forthe interefis
of {cience, publifhed in the ycar 1773, under the
modeft title of Int odudlion & Piétude des corps
naturels tirés du régne végétal, 2 work of the
higheft value for the order which reigns in it,
and the defcription of the numerous parts rela-
tive to the chemifiry of plants. At this period
every thing was difpofed for more important
difcoveries. :
voolhe
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7. The pneumatic chemiftry then began to
arile, when Priefiley and Chaulnes examined
the acid gas, then termed fired air, produced
and difengaged during the vinous fermentation,
and convinced themielves that it was the fame
as that which Black had found in challk and the
alkalis.  Already in 1764, Machride had ad-
mitted ‘its pzefencu in vegetables, ina manner
too precipitate indeed, but ingenious, and cal-
culated to give an ufeful impulfe to the minds of
amen, and had attributed the putrid decompo-

fition to its difengagement; accordingly to him,

nothing more was required than to prevent this
difengagement, or to reftore this principle to
veoet ;i.]]]CS, in order to pxevcnt or correct their
{iptic alteration. Though this firft introduétion
of the pneamatic chemxftlv into the analyfis of
vegetibles, from 1764 to 1784, gave rife only

to mlh, notions, it was, lm\vevu, of fervice to-

the feience by the difcoveries, miuldtcd and
incoheent indecd; which it produced. * The
epochaof the dilcoveny of the nature of water,
tollowed foon by that u]" the nature of fixed air;
which was found to-be. earbonic acid, was &
flafh of light foi \GDLtﬂ.bl(, analyfis. Lavoifier,
by.examining the ploduéts of the eombuftion
ol o1l and of .zlr_uhui by obtaining more water

than their own wewht amongft thefe produéts, |

Jaswell as a remarkable quantity of earbonic
acid gas; by frudying with equal care ‘the phe-
numena of vinous fermentation, opened a new
- patly and threw a great light upon the vecrcta—

e S hle
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ble compofition; explained the natire and the

" fource of t]lc‘pt'oduﬂﬁs which till then had been

extraéted by means of fire, why they could not
be contained in the vegetables previous to this
action, how they were formed. Thus the firft ac-
curatenotionof the organic compounds prefent-
ed itfelf.  Sinece this illufirious period the fteps

- of the chemifts, which halted before, have

become fteady ; the fcience has proceeded from
difcovery to difcovery. There has particularly
refulted from it an ingenions and ufeful com-
parifon between the different means of analyfis
till then employed, that by fire, by combuftion,
by difiillation,” by fermentation. = Hence alfo
arofe the fimple idea of vegetable compofition,
which will' he traced in one of the fubfequent
articles. My defien here is merely to prefent
in a fingle point of view, and under a fingle
feature, the refult of Lavoifier’s labours upon
vegetables. : :: :

8. All the difcoveries relative to vegetable
.:Lna!yﬁs, which have been made either fome
years before 1784, or fince, may be referred to

- the new ideas diffufed by Lavoifier, of which

they are only approximations and neceffary con-
{equences. It is in this order that we ought to
place thofe of Bergman aud of Scheele, ‘efpe-

g cially of the latter, who has done more tofvards

the improvement of this analyfis, than all the
chemifts colle@tively had done from the coni-
mencement of their labours. Prior to thefe,
fearcely two or three vegetable acids different

: > ! from
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from each other were known. In 1776, Berg-
man difcovered the converfion of fugar into a
particular acid by means of the nitiic acid, and -
Scheele foon found that this acid was the fame
as that of forrel; and from this firft fource of
the artificial fabrication of a vegetable acid
have proceeded many other fimilar - difcoye-
ries. The lafi mentioned chemift fucceflively
difcovered the particular exiftence of the citric,
the malic, the gallic, the facchlaéiic acids, and
gave occafion to the fucceffive labours of
Crell, Hermfiaedt, Wefirumb, Rofcgarten, and
Brugnatelli, relative to the formation, the re-
{femblance, the difference, and the mutyal.
converfion of the acids; difcoveries which
have furnifhed the French chemifiry with the
opportunity of applying its doétring in fa happy
a manner, as we fhall foon fee, to the natureand
compofition of all the vegetable fubftances. I
~ do not here fpeak of many other particular falts
which we owe to the fame Swedifh and German
chemifts, and which I fhall hayve occafion to
quote elfewhere. :
9. During, or thottly after, thefe uieful difce-
veries: of th(_ Swedith and German chemifts,
Ingenhoufz and Sennebier, examined the elafs
tic fluids exhaled -from plants, the aétion of
vegetables upon different kinds of gas, their
Jnﬂuencc upon the “air, and that of this fluid,
of water, and of light upon the \Lgetabh\b
‘Their labours applouch n a ﬂlwuld] manter
to the firft duta found by Laveifier; and though

they had takenroutcs entirely contrary, they in
2 {fomg



54 VEGETABLE ANALYSIS,

{ome meafure met in the career which' they had
run, by beginning each at opppfite extremities.
Hence refults the molft beautiful conforinity
that can be found in the hiftory of the feiences;
and it is from a comparifon of the colleétive
~mafs of their labours, that the important ap-
plic_ilﬂt'm' has i'pra_u_lg which has began to be
made of the truths of chemiftry to the pheno-
mena of vegetation, It is from this period that
the happy revolution that has been effeéted in
vegetable phyfics truly dates itfelf; a revolution,
the atual {tate of which T fhall delineate,
-after havine confidered all the faéts which con=
" fiitute the whole of the analyfis of plants which
al prefent exift.
' 10. Citizen Berthollet has, on his part, ren-
dered the moft important {ervices to vegetable
analyfis. His labours upon the oxigenated muri-
aticacid led him, in examining itsaélion upon the
vegetable colouring fubltances, to determine its -
nature, and the diverfities of its colours, to ex-
plain their alterations by the air, and to under~
fland the remarkable ifluence of oxigen upon
theoils, whichi it thickens, and caufes to pafs into
the ftate of butter or wax. By oihér'c_\-pm'i_
ments and refearches, he has difcovered the flow
and fpontapcous decompofition of the tartarons
and acetous acids, and of their falts - dif
- folved m water, the portion of pnt-afh ready
formed, which the firft contains, the attraélion of
the coloaring matlers for alumine, and for the
oxide of tin, the decompofitions of the tartrite
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of antimony, and of the fuper-oxigenated mu-
riate of mereury by the decoétions of Peruvian
bark. May I beallowed to rank myfelf amongft
thelift of chemifts who have improved the vese-
table analyfis, on account of the refults which
1 have publifhed in various particular differta-
" tions, relative to the different coloration of the
exfradtive matters by different proportions of
oxigen ; concerning the properties of - the ex-
traéts deferibed in my analyfis of the Peruvian
bark ; concerning the converfion of the ligneous
fubftance into feveral acids by the nitric acid ;
concerning the feparation of elaftic caoutchoue
from the juice of the heveea expofed to the air;
concerning the reciprocal aétion of the nitric,
. fulphuric, muriatic acids, and the vegetable
fubftances. I have, moreover, undertaken an
extenfive courfe of inquiries upon vegetable
analyfis in general, in conjunétion with Citizen
Vauquehn, of which I fhall exhibit fome por-

tions in this work, though thefe inquirics are’

vet far from being completed. I pafs aver in
filence a great number of other tiaéts in the hil-
tory. of Vegetdi]]b chemifiry, and the difcoveries
w luch we owe to M. Pmu{‘z, to. Pelletier, to
Citizen Chaptal, who has rendered great fer-
vices to the chemical arts relative to thefe
fubftances, to Citizens Deyenx and Vauquelin,
and to feveral other chemifts, as thefe faéls will
find their place in moft of the fubfequent arti-
cles, and as moft of them do not prefent that

generality of refults which alone can malke thein
: k¢
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be confidered here as having influenced the
progrels of this part of the feience. My in-

tention was here only to anhounce or exhibit

the moft prominent traits of different epochas

of the analyfis of vecetables, thofe which have

really changed the face of the fcience, and have

raifed 1t to that degree of clwat.on at which z$

has anived,

: Arrrein IL

Of the dijferent Methods of Vegetable Anagfd,
compared with cach other.

1. F_ROM what has been esplained, though
_very fuccinéily, . in the preceding article, it
-refults, that at the different penods through
w]nch the art of chemiftry has in fome mcaﬂue
p'lﬂ'ed before 1t arrived at that period of im-
provement which 1% now has attained, the me-
‘thads of analyfing vegetables muft haye varied,
and aétually have vaiied. However, nothing
has been loft in this vefpeét ; even the faults of
the antient niethods have been turned to advan-
tage ; ufeful induéions have been drawn from
them towards the eftablifliment of new ones ;
they have been compared with each other, and

- this comparifon itfelf has furnifhed new and
fometimes unexpected lights. ~ In proportion as
Ly reftifying its errors, chemiftry has created
new methods; it has not entirely abandoned the
ancientones ; it has refumed them under a new

point’
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pomt of view, and corretted them; fo tlnt even
the inaccuracies of their yefults hayve then given
place to pofitive data. Thefe methoeds have
therefore mutually checked cach other.

2. Wlhen weé cm;ﬁ-ﬂer, under one poiut of
view, all that has been done more than a cen-
tury paft relative to the analyfis of vegetables,
and bring together the differeut aneans fuceel=
fively employed. for inveftigating the nature of:
plants, we may refer all the modes of treating
them that have been adopted, to eight general
methods ; namely,

@, The natural mechanical analyfis.

The artificial mechanical analyis.
¢. The analyfis by dittillation,
The analyfis by eombuftion,
The-analyfis by water,
. The analyfis by the acids and the alkalis,
. The analyfis by alcohol and the oils.

B The ﬂn.\lyﬁs by fmmc‘uhtlon

By eiviog a concife notion of the opera-
‘tions 'md ufes of each of thefe kinds of ana-
Lyfis, we do not yet attempt to determine with
exaélnels the chemical - properties of vege- -~
table fubftances.  This fubjeft belongs to the
third ovder of faéls, which fhall'be treated of in
partticular after this; bul we only continue fo-
exhibit the means which chemifts haye taken in
order to arrive at the kiowledge of thefe: pro-
perties, and acquive an accurate idea of the
difference between vegetable and foifil fub--
ftances ; i @ word, it is unly a fequel, and one.

of

=

=
(=1
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of the neceflary portions of the hiftorical part
which forms the general fubjet of the four
articles Lompmhcndcd in this fecond order of
fadis. :

8. Though the feparation of  the different
fubfiances of which vegetables are compofed,
effeCted by meclianical means, is not really
comparable with the means of chemical ana-
lyfis, I rank it amongft the methods of analyzing
plants, becaufe it a&ua]ly ferves to infulate
the materials of which they are confiituted.
This fixft means I term the natural mechanical
analyfis, becaufe it is effected by nature, When
any proper or particular humour fwells the vel-
fels or refervoirs in which it is contained, and
cannot remain longer in them on account of
its lepﬂéhL_lﬂdzi.l‘iCE, it breaks the membranous
walls which contain it; it runs ont fponta-
neoufly, and appears on the outfide of the plant
in the form of an excretion. Naturalifis and
Chemifis avail themfelves of this circumfrance, -
in order to colle@ and examine the produéts of
thefeexeretions as materjals of the vegetables
“which afford them: frequently they cven in-
creafe their abundance, by enlarging the na-
tural orifices through which thefe liquids flow
"out, ov by making artificial orifices. Tn this
manner are obtained the fap, the gums, the fac- |
charine juice, manna, the volatile oils, the re-
{ins, ‘caoutchoue, &c. =
4 I confider as the feeond niethod, which I

“term artificial mecfamzzcal analyfis, the extrac- 'L
tion |

i |
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tion of the different fubflances which are
obtained by breaking the cells or the vef-
fels by varions mechanical inftruments  dif-
ferently difpofed, secording to the nature and
texture of the plants, fuch as mortars; files,
prefles; mills, &c. It is in this manner that
we obtain the juices of plants, the mucilages,

the fixed or volatile oils. This method, by which

not oply the liquids are feparated from the fo-

lids, but alfo the different juices ; oily, mucous,

extradtive, coloured, acid, faccharine, &ec. and

the different parenchymas, lamellated, fibrous,

the grofs feeula, or the fine and amylaceous fe-

cula, is one of the firft that are employed upon

vegetables in ‘order to obtain their different con-

fittuent materials. It poffeffes the advantage

of not changing the nature, or producing any

Alteration in the materidls, and of aﬁ’ording

them fuch as they arc in the wewctables, it is

much emplclyed i the arts.

5. Theamalyfis by diftillation is, as1 have al-
ready obferved, the firft means which chemifis
have employed; and for a long time it was the
only one. The vegetables were firft diffilled with
a gentle fire on the water-bath, in order to ex-
tract the water of vegetation ; and treated in boil-
ing water to obtain the volatile oil. They were
" put into retorts of {tone-ware or iron; to which

@ receiver was adapted, in which were con-
. denfed the more or Iefs faline phlegm, the oil or
pils, ' the volatile falt, or the carbonate of
ammonia, offthofe vegetables that afforded
any, -
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any.. Since the new difcoveries, there has been
added to it an apparatus for colle@ting the elaftic

fluids that are difengaged at the fame time with
the preceding produéts: there remains -a coal

more or lefs denfe or rarefied, rétaining or hav-
ing loft the form of the firlt vegetable fubfiance -

which has been decompofed, This is a Teally
falfe or complicated analyfis, which gives, as I
‘have already announced, fubftances formed by
“the action of the fire itfelf, whiech do not exift
in the vegetable, and are manifeftly com-
pofed by the influence of the caloric upen
“the firft confiituent matter of the vegetables.
At prefent it is employed only for the purpofe
of comparing and oppofing its effects with
thofe of the other analytic methnds, and de-
ducing from this comparifon of the liquids and
folids of vegetables, the differences or analogics

which thefe may prefent, either in the different -

fpecies of plants, or in the different {ubftances
of each plant: alone, it would merit no con-

fidence. Combined with other aualyfes, this

may-afford ereat lights and very ufeful refults,
as will: appear very clearly when we fhall come
to develop the nature of the influence which
caloric exerts upon thefe organized beings, and
upon the matters of which they are compofed

The Pneumatic Chemiftry has particularly ferved -

to render this mode of analyfis ufeful.

6. When we burn plants or their produéts, -

it is fufficiently known that all thefe fubftances
are mote or lels combuftible. It.is not merely
: % : with
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with the iutention of obferving, (which how-
ever ought not to be neglected) the mode of
their combuftibility, the form and the nature
of their flame, their fmoke, or their odour,—but
particularly in order to determineg the quantity
of coal which they are capable of yielding, the
nature of the coal, denfe or rare, heavy or
light, porous or folid, eafy or difficult to be
burned, faline or not faline ; to afcertain by in-
cineration the proportion and the properties of
- the athes which they yield, the quantity and
the nature of the athes which they contain,
efpecially that of which alkali forms. part, as
alfo the metals or the metallic oxides which may
be concealed in them.  This combufion is per-
formed either in cafi-iron vefiels, in which the
action of the fire is moderated by {finothering
it, by whichmeans we obtain coals or athes not
completely burned, and more or lefs oily, which
were formerly termed fixed falts, prepared after
the manucr of Tachenius; or it is performed .
in the manuner in which wood is burned in new
turnaces, or on a clean hearth, upon a grate of
earth or wrought iron. It is by this procefs
that alkalis are obtained. i
7. The analyfis by means of water, conlifts -
in applying in general this lighid to vesetables,
or to the different parts of plants, in arder to fe-
parate from -them whatever foluble matter they
contain, - Under this point of view, all the im-
mediate materials of thefe beings have been
divided into two claffes; the one of fubftances
‘ folizble
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foluble in water; the other of infoluble fub-
fances: endeavours have been made to deter-
_mine  the ‘relative proportion of thefe two
kinds of fubflanices. Water may be employed
in five ways upon vegetable fubftances. Either
they are left to foak in this liquid ¢old, which
is termed macerdation, ot cold infufion. In the
fecond; thefefubftances ave put, divided, and in
the ftate of a more or lefs fine powder, into large
quantities of water, in which they are agitated
for a longer or fhorter time by means of

agitators. - This was the method of La Garaic,

Ty which he obtained beautiful extracls, which

heimproperly called efential jults. Accord-

ing to a third proces, ‘hot or boiling water is
poured upon the vegetables or their produdts,
and fuffered to cool upon them : this is called
infufion. A fourth confifts in heating water
flowly and gently upon thefe bodies, and con-
{iitntes digeftion, which draws out more of the
niatter than infufion, and extracls even more
 than maceration, in the method of Ea Garaie.
Tafily, the fifth method is decoétion; that
is to fay, the operation in which water is
made to boil upon the vegetable fubftance.
This laft fpecies of adtion takes away much
more matter from the plants than the four firft;
but befides that, it fufes and carries away
feveral without diffolving them; - and alfo
tears away others fiom the folid texture, and
holds them enly for a time fufpended; it
_changes the nature of the vegetable fubfiances

to

¥
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to a certain deo'rcc, altfns their compofition,
defiroys the equilibrium of their principles, and
docs not afford the materials which the boiling
water diflolves, without caufing them to expe-
rience a very remarkable alteration.

-8, The z_iualyﬁs of vegetablcs'by the acids and
the alkalis does not belong, as was formerly be-
lieved, folely to the menftrual analyfis, or the
ation of the fimple folvents. The acids and
the alkalis, at leaft, unlefs very much diluted
with water (for in this ‘cafe they fearcely aét in
any other manner than as folvents), produce a
~ very great alteration in the materials of veget-
ables. When they are ftrong and concentrated,
they fuddenly change the equilibrinm’ of the
compefition ‘of thefe materials; they change
their natore; and it we thould afterwards take
thefe materials thus changed for the true prin:
ciples of wegetables, we fhould commit the
fame error as was committed . by the che-
mifts, when they believed that the produéls
of the diftillation of vegetables exifted ready
formed in them, previous to the aiion of the
fire.  Witheut explaining herehow thefe fingu- -
lar alterafions of the vegetable fubftance pro-
duced by the acids and the alkalis are cffeéted,
which will be examined in detail in the order
of fadhs that will follow the prefent,—it is {ufli-
~ clent to know that the modern clemifts have
found, trom the data of the pneamatic dochring,
the true caufe of -thefe alterations, and that it
has led them toa better knowledge of theive-

e S : getable
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getab‘le compounds, than could have been hoped ‘
for prior to the eftablifiment of this doctrine.
Since -this important difcovery, the action of
the acids and of the alkalis is no longer at-
tended with obfeurity, and they have even be- -
come one of the moft valuable and moft ufeful
infiruments of analyfis that can be employed,
in order to determine the vegetable compofition
with accuracy. : ;
9. By applying the oils, a_llcohol,—a,ud' ether, _
three fubfiances themfelves of vegetable natare,
to the analyfis of plants, it has been obferved,
almoft fince the commencement of thecighteenth
~ century, that thefe fubftances have the property
of diflolving fome of the materials of vegetables
without aéting’ upon the greater part of the
reft, -and that they may thus ferve to feparate -
thefe materials, and to indicate their relative
proportion. - They are fometimes employed be-
fore the water, fometimes after the aétion of this
liquid ;-and ‘according to the producis obtaimed
by the one or by the others, the relative quan-
tity of the different principles which conftitute
them-is compated. It has been feen, in the
preceding artiele; that after having renounced
the falfe induetions which they had drawn from
the: aétion of ‘the fire, chemifts had recoutfe to
that of water and of alcoliol; they then con-
fidered only what each of thefe {folvents took
from the vegetables to be the real principles of
the plants; what remained infoluble both was’
confidered as earth, as a caput mortuu m, and they
: commiited
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committed this fecond error, becaufe they con-
fidered the vegetable analyfis only with relation
to the art of healing, and becaufe they thought
that this infipid refiduwin was no longer capable
of producing any aétion upon the animal eco=
nomy. They did not conceive that fome ma-=
terials of the vegetables might efcape the fuc-
ceflive aflion of thefe two folvents; and this.
was a{econd error, which infinuated itfelf into
the refults which they deduced from their firft
experiments; but thefe errors, whicl at prefent
are well deteGted, no longer obfcure the {cience,
nor retard its progrefs. ;

The induétions which the a@lion of thefe
thiee fpecies of chemical inftruments affords,
are much more exaét than they formerly were,
fince their mode of acting has heen better appre=
ciated, as fhall be thown in the following order.
They are therefore jufily ranked amongft the
moft advantageous means of analyfis that can
be appliedito the knowledge of vegetables.

10. Finally, the eighth and laftkind of ana-
lyfis, which I diftinguith in the chemical exami-
nation of ‘vegetables, is the analyfis by fer-
mentation ; that which nature employs in order
gradually to decompofe thefe organic bodies,
when being deprived of life they no longer be-
long to the clafs of beings that are ufeful to
her views, mor maintain their rank in the order
of her economy. The chemifts have drawn this
means of analyfis from the very bofom of na-
ture, and they have nothing more to do in

Vor. VIL F order
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order to employ it for theit purpofes, than to
encompafs as it were the vegetable fubftances
with circumftances and conditions which give
rife to fermentation. It is' by the play of the
multiplied attra¢tions between the different pri-
mitive principles of plants, that the motion of
fermentation is produced ; the equilibrium of
their'‘compofition is broken their arrangement,
their intimate difpofition, change more or lefs
rapidly, and thence arife new produéts, the
properties of which, when examined with atten-
tion, enable chemifts to conjeéture what the
{fubftances were previous to their degeneration:
1t 15, like. every other chemical change, an
equation of which fome parts have done no=
thing more than change their place, and paffed
fromy one member to ancther, and which af-
* fords, when well underftood, a more: or lefs fa-
tisfadlory folution of the p:oblem which we wifh
to refolve.

o4 i SR AR T O TR

Gj the general Refutlts of the different AnnlJﬁ*&
,utb refpedt to the Vegez‘ab!e Compoyfition.

1. AMONGST the eight difsinét-fpecies of
analyfis which I have enumerated and deferibed
in the preceding article, we muft admit an efs -

: fent:al diﬁmﬂwn, an important divifion into
- two
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twogenera; theone in faét confifis of immediate
analyies, which ferve te extraée from vegetables
the different compound fubftances which form
their texture, without altering them or changing
their nature ; they afford, as produéts, what have
heen termed immediate or proximate principics
of plants, the entire materials which are found
ready formed and contained in their veifels and
their refervoirs, fuch as their juices, their faps;
their mucilages, their oils, their fecula, &c. Dif-
fection, pounding, preflure, are efpecially the
means of this analyfis. A flow fire, theapplica- :
tion of water, of the oils, without the aid of a
firong or long-continued heat, anfwer the fame
purpofes ; they feparate the compounded mate~
rials of the vegetables to which they are ap-
plied ; and by thus infulating thefe different
materials, they give, as their firft refult, the
number and the relative propertion of thefe firft
component parts, which are themfelves. com=
pounded ;. fo that they may already ferve to
thow the great difference which fubfifis between
thcm and the foffils.

. This however is nothing more than a ﬁrﬁ.
pomt of the vegetable analyfis, and is far from
being what chemifis either could ‘or ought to
have contented themfelves with. After having
feparated and obtained the immediate materials
of the vegetables, they foon difcovered that
thefe materials themfelves are compounds much
more complicated than thofe whichare found in
minerals ; and the means which they have fuc-

J ceffively
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ceflively put in praftice, in order to inveftigate
the compofition of thefe immediate materials,
belong to the fecond genus of analyfes, the dif-
ference of which I fhall proceed to thow. Thefe"
analyfes, no longer like the firft, fimple extrac=
tions, mere infulations of the materials of which
vegetables are immediately formed, they at-
tack more or lefs profoundly thefe materials -
themfelves in their intimate compofition : of this *
order are the mote or lefs ardent action of fire,
that of water aided by heat of combuftion,
of the acids, of the alkalis, and fermentation;
whence it follows, that amongft the eight fpe-
cies of analyfes there are fome which can never
be any other than immediate, ornotaltering ana-
Iyfes, fuch as the mechanicalagtof exprefiion, &c.
others may either be the means of immediate
extrattion, when they are employed with mo-
deration or little encroy, as fire; water, the
acids, &c. Lafily, feveralof them neveract other-
wife than as altering and decompofing means,
fuch as the action of tlie concentrated and pow-
- erful acids, combuftion, fermentation.

3. It was by obferving the effeéis of thefe de-
fiructive means, of this fecond fpecies of ana-
lwfis, and efpecially the decompoling power of
fire, to which, for {o great alength of time, they
had almoft exclufively recourfe, that chemifis had

.conceivedideas,undoubtedly inaccurate and even
erroneous, relative to the conftituent principles
of vegetables, but neverthelefs fuch as they were
then able to conceive.  Their inaccurate inftru-
it < : ments,

3
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ments, and ‘the profound ignorance in which
they fiill were, of the nature of the fubftances
fufceptible of affuming the gafeous form, all of
which they took for air, had led them to ima-
gine that vegetables were compofed of fire,
air, water, and earth, and thele in faét were
what they ebtained, or believed ﬂwy obtained,
as the laft refult of the analyfis of vegetables.
The gafeous carbonic acid and hidrogen gas
paffed at that time for air; they neither knew
how to colleét them, not how to determine their
differences from the air firiétly fo called; they
fuffered them to efeape through the tubes
and the open extremities of the apparatufes ;
they were fo many produéls which they ne-
gleéted, or which they confounded with the
fluid of the atmofphere, in which they {uffered
them to be diffipated. The liquids which they
obtained, the water which formed their general
bafe, appeared to them to be entirely contained
in the vegetable matters ; they were ignorant
that this was a compound which might® be
formed in a direft way by the torture te
which they fubjéecéted thefe fubftances, and that
its elements, feparated from their flate of wa-
ter, might exift merely as particular principles
in the plants. The coal which they obferved
appeared to them to be earth, and they had no
idea either of the indefiraéible nature of car-
bou, or of its properties, or of its exiftence as
a principle in organic bodies. Long did this
opinion of the primitive compofition of ve-

getables
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getables by fire, air, water, and carth, Teign in
the {chools, and it received the happy modifica-
tion at which it has fince artived, only by the feries
of difcoveries, and of luminous ideas that have
followed the efiablifhment of the pneumatic
doctrine.
¥ 4. By means of thefe difcoveries; modern
“chemifts have found that the laft term of ve-
getable decompofition is almoft always water
and carbonic acid; that inorder toobtain thefe
Jaft produéis of the analyfis of plants, nothing
more is neceffary than to deftroy the equili-
brium which kept their principles united ; -that
a]l the oxigenated bodies, or thofe capable of
yielding oxigen, by adding that which was
wanting, in order feparatcly to futurate the
carben and the hidrogen, contribute efpeci-
ally to effeé this total decompofition; and
“that’ thus hidrogen, carbon, and oxigen, were
found to be the conftituent, principles of veget-
ables. The union of thefe three primitive bo-
dies prefents in the ternary compounds a_ fpe-
cies of mixed combuftible in part faturated
with oxigen: thefe are a kind of oxides with
binary radicals, in which the three prineciples
which reciprocally faturate each other, are united
by attrative forces which balance each other
in fuch a manner as to keep up amongft them-
{elves the equilibrium and repofe, which con-
ftitute the cffence or the intimate nature of the
vegetable compotinds.
5. The difference of proportion between thefe
d three
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three principles caufes thefe organic compounds
to vary and differ from each other, and thence
arifes the dlvelﬁty of what are called the
immediate materials of vegetables, the muci-
lages, the acids, the oils, &c. but the attraétions
which keep thefe three fimple bodies united
with each other, are capable of experiencing:
great and fiequent alterations, of diminithing
and augmenting in fuch a manner, that the
equilibrium which approaches them together is
cafily broken : accordingly, thefe compounds,
more complicated than thofe which are found
in general in minerals, achmitting between thein
principles, which are more numerous, and at
the fame time lefs approaching to each other, a
greater number, and confequently a greater va-
riability of attraétions, are much lefs perma-
nent, and much more fubjeét to changes, than
what are found in the foffils, Tire, which fe-
parates the molecules of hodies, and diminifhes
their attraétion; water, which penetrates and
tends to feparate them; fermentation, which
equally tends to infulate them ; all that ean in-
fluence this complex compofition, the equili-
brium of which is fo eafily deftroyed, quickly
diffolves the link which kceps the principles
in union with each other, varies their nature,
modifies them inceffantly, but always at- laft
converts them into the twe binarvy compounds,
water and carbonic acid, which are eonftantly
the laft refults of all the chemical opelanons to
which we fubject vegetables.

6. Thus
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6. Thus we may conceive the multiplied
changes which the vegetable compounds undergo
between the two extremetermsof alterationwhich
are produced in them by the different modes of
analyfis to which they are fubjeéted. From the
moment when any agent, applied to a vegetable
fubftance, begins to defiroy the equilibrium of
the attradting forces which exift between their
three general ‘ conftituent principles, the hidro-
gen, the carbon, and the oxigen, to that period
at which this agent diffolves them entirely, by
uniting hoth the combuftibles with the oxigen
in particular, till it is reduced entirely into
water and carbonic acid, the vegetable matter
paffes through a great numberof intermediate de-
grees of compofition, in which the carbon is more

- orlefs infulated or diminifhed; the hidrogen be-
comes equally either predominant or diminithed;
the oxigen is detached with a portion of the
hidrogen, or even of the carbon, or united in
a fixed fate in a larger proportion than before
with this fubftance. We alfo fee it become co-
lIoured, {oftened, fufed, fwelled, change its tafie,
its folubility, become oleaginous or acid; in a,
word, it affumes a great number of modifications
dependent upon the change of proportion and
of equilibrium amongft its firft principles.

7. We muft therefore confider in general the
vegetable fubftances as compounds, at leaft
tiiple, of carbon, hidrogen, and oxigen; as
a kind of oxides, which vary from each other as
they pafs out of the hand of Nature, in the

primitive
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primitive proportion of their principles; very
fubjeét to alteration®in this proportion itfelf,
- which, by this change of equilibrium, afford in
the different {tates which they are capable of af-
fuming; important induétions to the chemift rela-
tive to their compofition ; which frequently per-
mit us toappreciate more efpecially this relative
proportion between thedifferent materials, which
are compared with each other, upon which art
operates, whether by diminifhing or by augment-
ing this proportion of certain principles, foas to
modify them, and caufe them to pafs from one
ftate to another, and thus to feize in fome mea-
fure, through thefe tranfitions, the modifications.
of the compuilt:on of the fubftances which expe-
rience it. Here I have only to announce the
« generality of thefe principles; the details and the
faéls in fome meafure ipecific, which are de-
ducible from them, will be exhibited in the ar-
ticles of the fubfequent orders.

8. It is to the fame confideration concerning
the general nature of the vegetable compounds,
that we have to refer the impoflibility which che-
mifts have hitherto found, of forming in a direét
way a fubftance analogous to that which the
plants afford. We have feenin fome of the pre-
ceding feftions, and efpecially in the fecond, that
it is poffible to unite fulphur, phofphorus, and :
carbon with hidrogen; that this latter combi-
nation exifts particularly in carbonated hidrogen
gas, and in the vegetable coals; but when we
attempt to add to this binary combuttible the

oxigen
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oxigen which would be neceflary; in order tomake
it approac h to a vegetable compoun(l either the
union is not poﬁlble, ot in proportion as it is
effeéted, the carbon and the hidrogen feparate
the one from the other, and combine {epa-
rately with the oxigen ; and if we reflect for a
motment, we find that all the phenomena of ve-
getable analyfis confift in this. The art of che-
nuftrv 1$ penmtttd to infulate, and to deftroy the
union of the principles in a vegetable compound.

As foon as it aéts upon this (.'m'npound, it firft de-
firoys its equilibrium; and however flight its
a@ion may be, it tends to change the nature of
its compofition; to convert it into another, to
modify it by entirely deftroying a portion of
it; but it can never augment a vegetable fub-
ftance, at the fame time leaving it fuch as it
“is; its means, its infiruments are too violent,
too penetrating, too aélive; and to nature alone
is referved the power of creating, reproducing,
in a direct way forming the firft elements or
primitive matters of the vegetable compounds.
This laft {fubjeft, which is of great import-
anee, will be fufficiently developed in the fubfe-
quent article.

ARTICLL
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Articie IV.

Of the Refults of Vegetable Analyfis in general,
applicable to the natwral Formation of the
Materials of Vegetables during their Life,
and to their Alteration after their Death.

1. SINCE all the moft exaét analyfes have
fhown that the vegetable fubftances are formed,
in their firft principles, of carbon, hidrogen,
and oxigen, to which are added, but only in
fome cafes, and not as indifpen{able acceffaries,
azote, fulphur, phofphorus, &c. it is very evi-
dent that the problem of the natural formation
of thefe compounds confiftsin knowing whence
the vegetables derive thefe primitive fubfiances,
and how they appropriate them to themfelves,
and thus combine them three and three. This
problem in faét comprifes: the whole of veget-
able phyfies; and it is notin thefe firft confider-
ations with which I am here occupied in'the
articles that form a fort of introduétion, or pre-
liminary difcowfe, to the analyfis of plants,
that I can, or even ought to dilcufs it in its
full extent. T here intend ounly to point out
that intimate relation which fubfifts between the
generalities even of the knowledge we have
relative to the vegetable analyfis, and the facls

which
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which appertain to vegetation : this ie the only
objeét to which I can now attend.

2. What I have faid above concerning the
impraticability of compofing a vegetable fub-
ftance by chemical means, as yet, though we
arc not denied the hope of heing hereafter
able to do it, and though the fame has perhaps -
already been done without our being aware of
it, efpecially with refpeét to mucilage, the moft
fimple perhaps of the materials produced by the
organized bodies,—what I have faid neceffarily
tefers to the creative or plaftic power which ve-
getables enjoy during their life.  The very aé&
of vegetation confifts in forming for their own
development, for the extenfion and the nutri-
tion 'of their parts, the different immediate ma~
terials which confiitute them. After having
drawn in by their roots and by their pores, which
.are always open, calorie, air, water, carbounic .
acid, carbon itftlf in a ftate of divifion, which
is furnifbed to them by the foil charged with
natural or artificial manures; the vafcular, and
quecia]ly the utricular organs, which every
where form their texture, appropriate to them-
{elves thefe nutritive principles, recempound
them, and effeét with them, by a fucceflion of
chemical phenomena or forces, the temary
combination, or compofitions, which conttitute
theirliquids and their folids, or their immedis
ate materials.

8. Tt is fufficient in this place, if we well un-
derfrand that the formation of the vegetablecom-

iy : pounds
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pounds is ‘the produét of the chemical attrac-
tions, which exert themfelvesin the organic in-
firuments of the plants; and confider whatever
takes place in vegetation, in the chemical ve-
getable conftitution, as a feries of operations,
of natural analyfes and fynthefes, the determi-
nation of which, though eafy to be conceived
in general when the nature of thefe organic .
compounds is underfiood, muft depend immedi-
ately upon the proceffes we have defcribed in ex-
plaining the natuie of thefe fame compounds.
No doubt can remain refpeéling the influence
which the chemical analyfis of vegetables muft
have in the appreciation of the phenomena of
vegetable life; and when we fhall have in=-
formed ourfelves in detail with all the proper-
ties of thofe beings, we fhall fee what great
{ervices chemifiry has already rendered, and ef-
pecially how many are {till to be expeéted, from
the application of the modern or pneumatic
chemiltry to the philofophy of plants.  ©
4. The expofition of the general nature of
vegetable compounds 1s mo lefs Important
for underfianding that of the different and
numerous alterations which they are icapable
of experiencing after their death. ' In gene-
ral, the totality of thefe alterations is to be
confidered as the neceffary confequence of their
complicated compofition, and of the play of the
multiplied attractions which re-act between the
. different conftituent and primitive plin‘cipits
which formn them by their union, This equi=
librium,
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Librium, which keeps their elements united,
{o eafily difturbed, and this perturbation is or=
dained in fuch a mamner by nature, it enters fo
immediately into the plan of her economy,
that it is the courfe which the caufes the ve-
getable fubftances to- take, in order to make
them refiore m fome meafure the portmu of
matter which fhe had lent for their organiza-
tion, and return it to the common receptacle
of its perpetual circulation and employment.
“This charaéter of deftructibility depending, as
T have fhown, upon the nature of their compo-
fition itfelf, is one of the greateft differences
that can be eftablithed between the vegetable
matters and the foffil fubftances. = The latter
always remain in the fame fiate, at leaft as far
-as relate to themfelyes, and are alterable only by
external caufes and accidents ; whilft the former
contain in themfelves, and by reafon of: the
complicated attractions of their multiplied com=
ponent parts, ‘an intimate principle of altera-
tiom, and of {pontaneous defiruétion, dependent
upon their order of. -compofition, which pre-
vents their remaining for a long: time in the
fame flate. .

5. The fame oeneldl data, :ela,nve to the com-
pofition of the: pumal_y_ma.teuuls, alfo diffufe the
greateft light over the arts which are occupied
avith thefe matters. - It has been feen that -all
the fpecies of vegetable, analyfis may be confi-
dered as belnngmu‘ totwo genera; the onc in
faél dof:s nothing more thm extla& withoutal-
t Sk telnw
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tering; the immediate materials of vegetables ;
the others modify, changé, alter, and decompofe
them more or lefs powerfully, either at the very
moment in which they are extracted from the
plants, or a longer or fhorter time after they.
have been extracted. The arts which are exer-
cifed upon wvegetable fubftances, if we: ex-
cept thofe which only change their form or
external dimenfion, have equally the double ob-
ject, either of fqiarazing fome particular mat-
ters from vegetables, in order to obtain them
infulated and more or lefs pure, or to convert
thefe mattersinto new products, modified and ap-
propriated to the different ufes of" focicty. Now
‘in both cafes, they are referrible either to
fimple extraétion, or to the more or lefs ad-
~ vanced decompofition of the immediate mate-
rials of the vegetables. This general view is
fufficient for the prefent, to thow the relation
which fubfifts between the chemical knowledge
that has Deen acquired — refpséling plants,
and the arts whofe object it is to employ them
for the benefit and profperity of men united
in the ftate of fociety. = The articles co‘inprifed
“in the fubfequent orders will give much more
peripicuity and fulnefs to thefe firft notions. '

Third
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Third Order of Fa@svelative fo the Vegetable
Compounds.

Of the Chemical and Charaderiflic Properties of
Vegetable Subflances in general.

Articre I

General Obfervations concerning thefe
Properties.

1. THE details which I have given in the
preceding order relate only to the compofition
"of the vegetable fubftances in general. They
thow in what this compofition confifts; they ex-
hibit the notions that have been adopted, and the
fadts that have been afcertained by the lateft
difcoveries of {cience relative to the nature of
the vegetable compounds. After they have been
well confidered and underftood, they muft na-
“ turally lead us. to the inveftigation of the che-
mical properties which charaéterize thefe com-
pounds, the expofition of which they render
more eafy, and their theory more luminous.

9. I call thofe the chemical properties of ve-
getable compounds, which, fhown in the manner
in which thofe compounds, when deprived of their
life, or feparated from the living vegetable are af-
fected by the different re-agents, to the contaét
of which they are expofed, the changes they

experience
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experience, and the new refults which they af-
ford. 1t muft undoubtedly be here expeéted -
that great differences will be found between
the organic matters, and the mineral or foffil
fubftances. In general thefirft, being more com-
plicated in their compofition, are infinitely more
changeable by the action of thefe bodies, and the
alterations which take place in them muft be
more multiplied, more difficult to be underftood
or well explained, than thofe that have been
indicated in the hiftory of all the preceding fiib-
ftances.

3. As this mew part of the fcience 11'15 not
yet been treated and developed in a fufficiently
extenfive manner in moft of the works of che-
miftry, and as in general the vegetable analyfis
has not yet received, in the elementary bools,
that extenfion of which it is fufceptible, and
which alone is capable of affording an adequate’
notion of its prefent ftate, as well as of accelerat-
ing its progrefs, I have thought it incumbent
upon me to treat of the properties of vegetable
compounds in general, before {fpeaking of their -
immediate materials in particular. By this
means the hiftory of the latter will become much
more perfpicuous, and will require no additional
details, which would occafion a great number
of repetitions.

4. Amongft the alterations which confiitute
the effefts of the different agents upon the ve-
getable compounds, and which determine the
chemical properties of the latter, thoughthey all

Yor. VIL : G tend ~
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tend to their decompofition, and at laft even
produce it completely, there are feveral which
are ‘only. a kind of converfion of the one of
thefe matters into the other; and this is one of
the chﬁa&grs moft intimately conneg?tud with
- their nature, Confidering them all under this
pointof view, we fhould be led to fay, that
there is only one fingle vegetable fubftance in ge-
neral, fufceptible of a number of modifications,
_of fueceflive tranfitions from its firt: ftate; ,or
moft fimple compofition, to its complete decom-
pofition.  Thus we are induced to believe that
mucilage is the firit vegetable compound, that
which is the leaft remote from the fofiils by its
- fimplicity, and that the acetous acid is in this ge-
s the laft termof the compofition; fo that, when
we fhall well underftand the fucceffive altera-
Mions o modifications which the vegetable mat-
ter 1s capable of undersoing, we fhall be able to
arrangs in a natural oxder all the immediate
materials of vegetables, which arereally nothing
more than co-ordinate and neceffary tranfitions

of the vegetable compound from one fiate to

-another, and of which it is neceffary only tode-
termine accurately the relations and natural ar-
rangement. T e B Ly .
5. Under this head ‘of remaikable permuta-
tions, it iy that we ought to arrange-all the
changes of which the vegetable {ubftances are
fufceptible, orall the chemical properties which
charadterize themy and are_only the: different
\effets of thofe changes. FHence it happens,
: = ‘ that

1
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that however different the agents or the infiru-

ments inay be which miuft be employed in order . -

to determine thefe properties, they all refemble
each otherin their ultimate or more energeticac-
tion; or at leaft there fubfifts hetween them, in the
mode of their effects, relations, or 'aﬁhlogics,
which I{hall not negléét to point cut. Thusall
the re-agents proper for changing the nature of
vegetable fubftances modify them at firft, caufe
them to affume different ftates, which fopaaatc
them into different compounds lefs complicated
than they were at firfy, and all equally conclude
with reducing them, as the laft refuit, into water
and carbonie acid.

6. But though this analogy, fo illufirative
of the effeéls of the re-agents, is conneéted with
the very effence of the vegetable compound,
though I abferve that 1 11:313 confider the whole -
mafs “of the materials of vegetables ouly as'a
fingle compound, as a kind of matter produced
by the work of vegetation, I am obliged, in
order to enunciate all the modifications which:
this fubftance is capable of experiencing from
the different agents, and which conftitute its
real chiemical properties, to diftinguith thefe
into as many particular efledts as there are
agents or inftruments capable of enabling us
well to determine thefe propertics. This me-
thod will haye the advantage of fuffering nothing
of importauce to efcape, and of prefenting the
regular feries of all the modifications which the
vegetable matter can and aétually does affume.

: G:2 . I diftin-
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I difiinguifh all the chemical properties of the
vegetable fubftance in general, confidered here ds
afingle genus of compounds, into feven pheno-
mena, according to the number of agents which
exert their energy upon this matter. Thefe
feven phenomena fhall have the titles of actions
of fire, of air, of water, of the allalis, of the
acids, of the falts, and of the oxides and metallic
folutions. By confidering the whole in fuccef-
fion, we fhall not only afcertain the degree of
perfeélion which the feicnee has already ac-
quired, but alfo the elevation to which it may
f1ill hope to arrive, and the perfeéiion which it
ought to attain,

~Anricre IL

Of the Chemical Propertits of Vegetable
Subfiances treated by Caloric.

1. BEFORE I here determine with precifion
what are the chemical changes which caloric
produces in the vegetable compound in general,
I muft diftinguifh thefe which it caufes it to
to undergo, according to the different propor-
tions.of its accumulation, or according to-the
degrees of temperature.  Four phenomena pre-
{ent themfelves here, and ought to be fuccef-
fively examined ; the .one is infpiffation or defic-
cation ; the other anfwers to what is termed dif=
tillation on the water bath; the third is coc-

- tion
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tion or baking ; the fourth the total diffolution
of the prineiples, whether in clofe or in open
veflels. The three firlt are only partial decom-
pofitions fimple changes, or modifications ; the
laft is the completc dccompoﬁtmn AR

2. No one is ignorant, that however mild
the temperature may be, and however moderate
or flight the quantity of heat which is accumu-
lated in a vegetable fubfiance, whether liquid or
folid, its nature is gradually changed, indeed
in a longer or fhorter fpace of time, and in a
more or lefs feeble degree. Thus, by the heat
of a ftove, the vegetable liquids are thickened,
their colour grows-deeper, they afluime vifeidity,
confifience, and even a perfeétly folid fiate.
Thus the juices become concrete and coloured ;
as that of the heads of poppies forms opinm;
from the whitc and very liquid fiate in which
‘it formerly ‘was, it becomes reddifh-brown and
Holid. The fame happens with the juice of aloes
and of euphorbium. It is not, however, as has
Deen believed, the mere evaporation of the water
which: produces this effeét; and it is not a -
fimple infpifiation which takes place even with-
out the contaét of the air. Some of the princi-
ples have already re-aéted upon eachother; al-
ready has the equilibrium of the vegetable conr-
poﬁtwn undergone fome derangements, and a
finall portion of the hidrogen having cleaped
with the water, the matter is a little more car-
bonated, and conﬁ:quenﬂy 3 httle more co-

loured than it was befu:e. .
3. The
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3. The folid and frefh parts of vegetables,
“when we with to dry them, to deprive them of
the water of theiv green ftate, which would pro-
duce an alteration in them, and to'preferve
them afterwards without alteration in this fate
of drynefs, undergo fomething fimilar, whether
we leave their deficcation to be effected by the
rvays of ‘the fua in a4 convenient feafon and
weather, or effe@ it by the artificial heat of
ftoves. Fhe following are the changes that.
take placein the delicate texture of the flowers,
the more folid texture of the leaves, the {ull
more folid fubftance of the bark, the ftalks or
~ theroots. - Their colour changes, or if it be pre-
ferved in the moft permanent, it becomes deeper,
“and 3s fenfibly altered; theirorganization is'de-
firoyed; in proportion as: their water is diffi-
pated, 2 mote or lefs perceptible odorous matter

cefcapes from them in fireams that are invifible,
but very difcoverable; animals avoid ov feek
) 'acc'ording to its nature; and the airis fre-
quertly altered by it. If the deficcation be too
violent or too long continued, the vegetable
matternot only }JLCUIHES inadorous, brownoryel-
low, dry and hnLtle and F]equeutly listle or not at

allfapid, butafterexamining it,we find it almoft
burned, and very much altered; fomeiimés even
it is no longer fit for the pulpofes for which it
was def'tmed :

A, D1ft|l]at10}: on the water bath P]‘od_ﬁces i
changevery different from that which has hither=
to beul attubutul to it: undoubtedly it difen-
guges

-
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aages the water that exifts ready formed in the
vegetables, and reducesit to the ftate of vapour;
but it is ot only this water con’miried and exs,
ifting ready formed which i raifed, but a cer-
tain portion is alfo formed by the tendency
which the hidrogen has to infulate itfelf with
the oxigen. * The carbon, which foon predo-
minates, gives a fallow or light-brown colour to
the vegetable fubftance. It is true that the
gentle temperature, which this mode of treat-
ment produces, affords only a very {mall quan-
ity of this produtts but this is fufficient te
induce a fenfible change in the organic matter,
which, after it has experienced it, is no longer
exattly the fame as it was before. Together
with this water, partly contained, and partly
formed by the difiillation on the water bath, an
odorons matter is fublimed, which was long
confidered at a particular vegetable principle,
and defignated by the names of fpiritus redor
or aroma ; but-Thave proved by particular imvef-
tigations, of which I fhall give an acconnt in
4le article concerning vegetable tranfpiration,
that there ¢xifts no aromatic principle properly
{o called ; that every fubftance, whatever it may
be, has a determinate odour. when it is-yola-
tilized; that whatever efeapes in vapourfrom the
{fubftanees which are fubjected to the aétion of
the fire, pre{'entq itfelf with this odorous cha-
racter; that it is moft frequently Volat le oil,
=dlﬂ01\ ed may '1ter,“ hich confiitutes it, But that it
may
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may alfo be a {inall quantity of extractive mat-
ter, mucilage, or fome galeous fubftance.

5. I have diftinguifhed, as a particular phe-
nomenon or produt of fire, the coétion or
baking of vegetables, asthe chemifts have not yet
paid fufficient attention to this fingular change,
which however is one of the moft known and
moft ufeful to, mankind: It is known that when
we expofe to a-dry heat continued for a longer
or fhorter ipace of time, either immediately
upon the fire of the grate, or in the hot afhes,
avegetable fubftance, folid and generally alittle
fucculent, a pulpy, parenchymatous fruit, a
fiall, or a tuberous root; thefe fubfiances, pene-
trated with caloric, grow tender, foft, more eafy
«to be bruifed than they were_before, acquire a.
mild and fometimes faccharine tafte, inftead of
the infipid or even auftere flavour which they
had at firft, and are afterwards much more
agreeable, asan aliment, to man, and even to fe-
veral animals, whilft atthe fame time theybecome
more eafy of digeftion. Is it not therefore evi~ .
dent, even to one who has leafl frudied this
part of natural philofophy, that a remarkable
change muft takeplace in the vegetable fubftance
thus baked and become pulpy, foft, and fweet;
that there has been formed in it water and facw
charine matter by a new combination of its
prineiples, and that coétion is one of thofe tran-
litions of compofition which approach, greﬂtiy

_to the nature of maturation or of geimination?

Ag
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As to theroafting of fome otherdry vegetable fub-.
ftances,anoperation-whichisalfofometimescalled
baking, fuch as that of the farinaceous grains,
chefnuts, farina, fecola, bread, it is very evi-
dent that the reddifh colour, the brittle pro-
perty, and the fomewhat aerid tafte which thefe
fubftances acquire, are the produél of a more
profound and more violent  alteration which
they undergo, and which in fome meafure re-
fembles what takes place at the commencement
of defiruflive diftillation with the naked fire of
which I am about to fpeak. The roafling of
coffee is the firft term of alteration which a dry
vegetable matter can undergo, previous to its
total decompofition, in the economical -opera-
tions to which vegetables in common ule are
fubjeéted. :

6. When we expofe a dry vedetable fubfiance
to a heat above that of boiling water, in clofe -
veflels, in.an apparatus compofed of a retort of
ftone-ware, of iron, or of hard glafs, and coated
with lute in order that it may be able to refift
the aétion of the fire, a receiver of glafs, pro-
vided with a tube of fafety, and terminated by
a tube immerfed under a glafs jar filled with
water ; and if we apply to this apparatus a gra-
duated heat till the bottom of the vetort has
becomered hot ; the vegetable matter will be then
entirely decompofed, by its infulated principles.
aéling upon one another ; we obtain a {ucceflion
of gafeous, liquid or even folid produéls, which
did not exiﬂ in the fubftance, and there re-

mains
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mains a coal retaining the primitive form, and
even organization, if the fubftance was {olid, or .
more tolumumm and differently configurated
if the matter was fufible, Though thefe pro-
duéts differ mose or lefs from each other, aceord-
to the diverfity of the yegetable {fubftances
which furnith them, and though it is neceflary-
well to diftinguifth the produdts of the gums,
for example, from thofe of the oils, the extradis,
the woods, as I {hall fhow in the following or-
der of this feétion, there cxifts meverthelefs,
even in the midit of this diverfity, an identic
generality of alteration, which depends upon
the nature of vegetable compohtmn and
ought to be here confidered in its aggregafe as
‘2 charadieriftic property of this genus of com-
pounds. The manner in which the pnetmatic
dobtrine has arrived at the knowledge of the
nature and caufe of this attrafiion is one of
the moft beautiful relults of the. revolution of
chemifiry, and one of the moft ingenious theo-
zies which at the prefent day we poflefs. It
explains all that was obfcure and uncertain in -
the operations of the chemifts: it fhows how
they were led into error; how the new materials
that were obtained were formed ; how, even
from the formation itfelf of thefe materials, we
may derive a fulﬁmcutly exact knowledge of the .
nature and primitive compofition o’f Neoet-
“able fubfiances.
7. In order to comprehend the remark~
:ablc channcs pwduud upon teﬂehhlb fiih-
il e : ﬁmws

»
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franices by the aftion of a violent fire, it is ne-
ceffary we fhiould recolleét that thefe fubftances
are compofed of three primitive  principles,
hidrogen, carbon, and oxigen, maintaining
themfelves in their equilibrium of ternary com-
*bination at the ordinary temperature, on ac-
count of the equality of attraction which exifts
between them. But when the temperature is
raifed, when the caloric, penetrating the mafs
of this compound, removes the moleeules far-
ther from each other, then the attra@ion which
keeps them united is weakened, andthey tend to
feparate from one another ; and if the heat be but
2 little foperior to that of boiling water, the
hidrogen and oxigen feparated in part from the
carbon combine together and form awater, which
i difengaged ; a portion of the hidrogen com-
hines with a certain quantity of carbon, and
forms an oily compound, which 1s volatilized «
thus the phlegm and the oil, the two firft pro-
duéts of a vegetable fubfiauce diftilled by a
degree of heat fuperior to that of boiling water,
were not contained ready formed-in the fub-
ftance, but are to be confidered as productions
of the fire. ~ At the fame time when thefe two
compounds are formed, {everal vegetable deids
are alfo formed, which likewife did not-exift
i the vegetable fubfiance, but are owing
to the combination of a portion of carbon, of
hidrogen, and of oxigen in particular pro-
portions ; the pyromucous and-the pyreligneous
acids are the beft known of thefe empyreumatic
e acids,



02 CHLMICAL CHARACTERS OF VEGETABLES,

acids, though there is reafon to belicve that
1here are feveral' others hitherto unlkmnown,
which are compofed in this manner by the ac-
tion of the torce. In proportion.as thefe new
combinations are effefled at the temperature
~which T have indicated, carbon s left behind,
which not heing able to enter into thefe combi-
nations on account of its fuperabundance with
relation to the hidrogen and oxigen, retains
fome of the fixed fubftances, efpecially of the
{alts and earths contained in the fame organic -
fubftance, abforbs a portion of oxigen, and
forms a coal which remains in the retort.

8. Bub when we apply to the vegetable {ub-
frances a heat much fuperior to that of boiling
water, and fuch as to render the retort red hot;
water is then no longer formed ; becauf at this
temperature the carbon having a fironger at-
traétion for the oxigen than the hidrogen has,
carbonie acid is fooner produced ; and the por-
tion of water which was formed previous to the
application of this violent heat is decompofed
during this fecond period by the red-hot carboi,
and forms carbonic acid ; the hidrogen being
then fet at liberty is difengaged, fufed by
the caloric inte elaftic fluid, in the fiate
of carbonated hidrogen gas; oil likewife 1s
then no longer formed, and that which had been
formed and had remained in the vegeta-
ble fubftance is decompofed. This is what
‘happens at the end of the diftillation of vegeta-
“Dbles in ‘the retort, and is the reafon why

at
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at this period, the temperature being much
clevated, a confiderable fwelling takes place in
fuch of thefe fubftances as are fufible. The
abundant difengagement of carbonic acid and
carbonated hidrogen gas then raifes the whole
mafs, and fills the receivers with a grey fmolke,
on acconnt of the portion of carbon whick the
latter very hot gas carries with 1t, and of which
it begins to depofit a portion in the upper part
of the appatatus, from the firft degree of refri-
geration which it then experiences. The aétion
of the fire does not ceafe till there is no
longer any hidrogen or oxigenin the fubftance
fubjected to diftillation, and then the coal-
which is its refiduum remains alone and without
any volatile matter.

9. According to the rapidity and the forcs
of the heat which is employed in this operation,
we obtain at pleafure either the one or the other
of the two kinds of phenomena and produéls, :
which, in fa&, depend upon the difference of
temperature with which this diftillation of a
vegetable fubftance is cffeéted. The firft kind
of phenomenon is charadlerized by the forma-
tion of water, of oil and of the liquid acids;
the fecond by the difengagement of carbonic
acid gas and carbonated hidrogen gas. We
have it in our power to decompofe or alter the
organic matter in either manner, to change it
into either of the new compounds: -and thus by
the diverfity. of alteration which is in our power,

it
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it is very well fiown in what the aftion of fire
upan vegetables really confiffs. .

10. I do not here fpeak of that produét of
diftllation by naked fire, or the violent decom-
pofition, efieéted by heat, which is obtained
much mére ravely and nmch lefs confiantly than
the preceding, from only fome vegetable fub-
{tanees, becaufe itis onlya kind of aceeflary ofthe
firft, and becaufe this produdt, which is conftant
in the diftillation of animal {ubftances; is formed
only in- the diftillation of thofe vegetable
fubftances, whicl approach to the nature of the
former : this produélis ammonia. It is obferved
only induch of thefe fubftances as contain azote
amongft their principles, and which, by this
addition, hecome comiplicated i fuch a manmer,
that they have long been termed vegeto-animal
{ubftances by the chemifts; of thefe we fhall
ipeak in the following fection :

ARTICLE III.l

Of the chemical properiies of wegetable fub-
Slances treated by the air.

‘1. IT was impofiible for chemifts to compre-
hend or explain the effeéis of the air upon the
vegetable fubftances that are expofed to it, after
having ceafed to live or vepetate, at the time
‘when they knew neither the conftitution of the
air nor- the general compofition of thefe fub-

ftances. -
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{tances.  Though they were able to obferve
fome of the alterations which they undergo,
efpecially the moft prominent and remarkable,
they were unable cither to afcertain exaétly in
what they confified, namely the real changes that
“had taken place in the compofition of thefe fub-
{lances, or to determing the part which the
contaét of the air had in them. They {ayw that:
the vegetable fubftances became coloured, dried,
and withered, or were decompofed, when thefe
cffeéls were fufliciently marked to he very mani-
feft and diftinguifhable; but they neither knew
whether the {fame phenomena took place in clofe
veffels, nor why ot how the atmofphere contri-
buted to their produétion. Moreover, when
we compare the few notions which the Ancient
Chemifts pofleffed relative to this fubject, even
¢onceming the moft violent of thefe altera-
tions, we foon fee that moft of the faéts which:
concern themn efcaped their nolice, and that it
was even very, natural that they fhould hardly
pay any altention Lo them: accordingly, prior to
the eftablithment ‘of the poeumatic dottiine
before the data of Lavoifier. and Citizen Ber-
“thollet, nothing had been faid concerning the
properties of the. vegetable fubftances ‘depen-
dant upon  the air. The elementary books,
‘written even fince that perivd, have treated too

fuperficially concerning this fubjects
2. In order that I may omit nothing that
“belongs to thefe chemical propertics “denived
from the attion of the air upon the vegetable
: = fub-
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fubftances, I {hall deferibe them, or rather I
fhall announce them here as forming fix very
diftinét phenomena.

a The obje of the firft will be the abforp-
tion of a plmuple of the air by thele fub-
flances. )

b. That of the fecond, the prcc1p1tat10n and
_the concretion in the vegetable liquids which
follow this abforption of one of the principles
of the atmofphere.

¢. The third will comprehend the coloration
which thefe fubftances undergo.

4. The fourth, the kind of combuftion to
which we may refer this chemical property in
general.

e. The fubjeét of the fifth phenomenon will
be the change which the air itfelf experiences
from the aétion of the vegetable fubftances, in
proportion as its contadt caufes them to experi-
ence the four firft.

S+ Laftly, in the fixth and laft phenomenon,
I thall ranlk that kind of decompofition, more or
lefs flow, which vegetable fubftances undergo
by the contaét of the atmofpherical air,

This divifion into fix phenomena, by particu-
larly fixing the attention of chemifis upon each
fpecies of alter.ltxon which the air produces in
the vegetable compounds, will be attended with
the particular advantage of omitting nothing
which is cffential to be known refpeéling this
genus of chemical properties; and though thisde-
partment is not fo far advanced as were to be

: wifhed,
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wifhed; it will at leaft appear very pl‘bper for
exciting the attention of the leatned, and en=
@aging them to fiudy, mnore than they haye
done bitherto, this kind of adion, which de-
{erves. to ocelpy thew, and form' the objeét of
more profound refcarches than thofe to which it
has yet given oceafion.

3. It is a faé well known in the immenfe feries
of pneumatic experiments which haveheen made
during more than twenty years paft, that when we
expofe a fubftanice, and efpecially a vegetable li-
quid to the contaét of the air, in aveflcl which
ferves exaflly to meafure its volume, and alfo
enables us to examing tlie alteration which the
air has experienced, a more or lefs fenfible ab-
forption takes place, ot diminution of volume
more or lefs cli[i‘inguilhnbl_e. When we exa-
mine, by eudiemetrie means; what part, of
the air has -beeir ablorbed, we find that it is
oxigen gas, and that what reinains of the
air is more ot lefs mephitic; more or lefs fur-
tharged with azotic gas.  Almoft all the veget-
able liquids poflefs this property ; but it is more
tematkable in fome; fuch as the faps, the juices
of herbs, the oils, the cxtiacts diflolved in wa-
ter; &c. fome vegetable liquids effet it cven
in fo puwerf‘ul a manner, that they become very
frothy by agitation. We muft take care not to
confound thofe which become frothy in confe=
quence of a gas which is difengaged from them,
with thofe that become covered with a frothy
feurn in confequence of the abforption. The -

RO VEE e firlt
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firft prefent this phenomenon without the con-
taét of the air; the fecond produce a vacuum
in veflels partly full, in which thefe Tiquids are
agitated 5 it is pr obab]e even that we may here~
After ﬁnd fome vegetable fubftances that have
a fufficient avidity for the atmofpheric oxigen
to aft eudiometrically upon the air.

4, In proportion as the liquid or chﬂ'olved
vegetable fubftances that are expofed to the air
abforb oxigen from it, they become turbid, de-
pofit flakes which are precipitated, or become
covered with concrete plates of which they did
not previoufly exhibit the flighteft trace. In
this manner the oils concrete at their furface,
or even in their interior part, by the abforption
" of the oxigen; as has been difcovered and well
proved by Citizen Berthollet. In this manuer,
I have difcovered that the expreffed and clari-
fied juices, when expofed for fome time to: the
air; become filled with ‘concrete flakes which
fwim in their liquor, and which are depofited
after fome hours; which does not happen: to
them in well-drefled and full veffels ; there are
‘even fome decoétions of dry vegetable fubftances, |
of woods, barks, and roots, which become tur-
‘bid by the contaét of the air, and which after-
wards depofit powders, or thick and ropy info-
luble maffes, or irregular flakes.. T have parti-
“cularly obferved that much of this matter was -
formed in the deco&lons of - Peruvian bark
that wer¢ made to boil for a long time, and
that they thus Tof the greater part of their vie-

1 “fues
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tues. - It is therefore one of the well charac-
terized chemical properties of vegetable fub=
{tances, to be rendered in this thanner concrete
by the atmofpherical oxigen which they abforb;
and to form oxigenated products, which preci-
pitate themfelves from the liquids, and which
have become infoluble, ormueh lefs {foluble than
they were before. ~ © £
5. The coloration of vegetables by the aii is
one of the moft known and mofl conftant phe-
nomena’; every one indeed knows that the
white roots of falfifis, the white petioles of the
Spanith thiftle, beet, the hufls of nuts, the
pulp of pippin-fruits, &c. when expofed for
fome time to the air; affume yellow, brown, and
even black colours, againft which, attempts are’
- even made to guard them, in order to prefetve
that whitenefs which is agreeable in alimentary
fubftances. The colours which fone kinds
of white wines fo rapidly affume in bottles,
alfo afford a frequent proof of the exiftence
of this coloration ; to this we may add the
coloration of the fkins of finits, that of the
leaves  which acquire a deep green colour, of
the barks which become brown, of the flowers
which do notacquire their tints tiil after they are
_ blown, and which, having hiéen almioft eolour=.
lefs in the calicine cpvering in w_hmh they were
folded up, becone adorned with all their co-
lours when tliey open in. the atmofphere ; bus
thefe phenomena’ being complicated with thofe
o{' vegetation, duting wh:cil they take place, 1
H 2 = ought
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ought here to mention thofe only which be-
long to vegetable fubftances when deprived of
life. 1 have ftudied with attention, and de-
feribed i ¢ Annales de Chimie, tome V,” the
influence of the atmofpherical oxigen gas upon
the coloration of vegetables; = Having been
firuck with the beautiful blue colour which in-
*digo affumes in the air, after having been taken'
green out of the dyeing-vats, with the black-
nefs which fubftances impregnated with galls
and which ink affume in the air, with the bril-
lant or deep colours which all the cryptogamic
plants exhibit when they are altered or decom-
poled in the atmofphere, with all that takes
place in ealico-printing and dyeing, with refpect
to the ufe which is made of vegetable fub-
‘frances in thofe arts, as well as with the pheno-
nomena of coloration which I have juft quoted .
in the different parts of living plants, I parti-
cularly direfted my refearches to the infufions
‘and decoétions, and efpecially thofe of the barks
of the yellow or red woods. I obferved, .that
when expofed to the air, they become covered
with a granulated pellicle, which paffed fuccef-
fively through the colours of brown-black, .
brown-purple, chefnut-red, orange and yellow ;
that in the latter ftate, the coloration by the air
was fixéd, and becomes little or not at all alter-
~ able; that previous to the coloration in yellow
or fawn, which'is the laft term, the vegetable
matter paffed throngh different tinges which re-
~ mained ftationary and fixed, according tothe dif-
| : ferent

Q
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ferent proportions of oxigen.  I'have proved
that thefe fhades were really owing tothe fixation
of oxigen, by imitating them by the addition
of different propottions of oxigenated muriatic
acid to thefe decoétions: I particularly obtained
from the decodtion of Peruvian bark five or
{ix colours more beautiful, more rich, dnd ef-
pecially more {olid than the ordinary lakes, of
which T fhall fpeak hereafter. - From the whole
of ‘my labours upen this fubjeét, I have drawn
the following general refults : a. Qxigen com=
bined with the vegetable fubftances changes .
their colour: b. the proportions of this principle
produce variations in the fhades ; ¢. thefe fhades
follow a kind of degradation from the decpeft
to the lighteft colour; & the vegetable reds,
purples, violets, chefnuts, blues,owe their tinges
1o different p-\'aportions of oxigen; e the com-
plete faturation with this principle produces the
yellow, or the fawn, which is the moft du-
rable of all the vegetable colours; f. the change
of colour by the abforption of the oxigen is
followed by a change of nature, and the  ve-
getable fubftances which experience it become
1efs foluble in water, and more or lefs oily or ve-
finous. . N
6 Befides the corcretion and ~ coloration
~ whichare obferved it vegetable fnbitances ex-.
pofed to the aiy; and which are ewing to the
“fxation of a more or lefs confiderable pioportion
of atmofpheric oxigen ; thefe fubftances under-
go a flow combuftion and an alteration in their
compofition,
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~ compofition, which has heen very well deter-
mined by the experiments of Citizen Berthollet.
At the low temperatures to' which vegetable
fubftances are expofed in this kind of ex-
periments,  hidrogen has more attraction for
‘the oxigen than carbon has: accordingly,
the hidrogen, a principle of thefe fubftances;
tends to difengage itfelf from them, and 15 ac-
tually feparated, molecule after molecule, in fuch
a manter as to burn by degreés with the at-
mofpherical oxigen, and to form water: hence
the drops of thisliquid, which appear upon the
fides of the receivers, in -which we thus ex-
pofe_in confiderable volumes of air the fliced
fruitsand the chips of wood, whofe alterability
. by the air we with to determine.  In proportion
as this hidrogen exhales and burns {lowly in-the
air, the quantity of carbon, which forms one
of their principles, augments and ‘colours: the
vegetable fubftance the mare fenfibly, the more
confiderable this augmentation is. This is the
manner in which Citizen Berthollet has ex-
plained the brown calour which woods affume:
by their expofure to the air This effect is well
known in the wood of the oak, and in that of
the walnut-tree; it is ftill more remarkable inma-
hogany, which froma delicate rofe or pale flefl-
colour paffes to a blackifh brown: it is known
‘that this alteration, the produét of a flow com=
buftion of the hidrogen and feparation of the
carbon, takes place only at the furface, fince
whenevey we remove or uncover' this furface,
4 we
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we find a much lefs deep colour, which indeed
~ muft in its turn affume the above-mentioned
caft, when it fhall have been left for fome time
upo{'ed to the air.

. It is alfo of effential confequence, in order
to applemate what happens to vegetable matters -
during the changes which they expe_rience by
the contaét of the air, to determine at the fame
time the change which theair it{elf experiences,
and this determination muft equally lead to
the knowledge of what happens.in thefe fub-
ftances, or the real nature of their chemical
properties. - Air, which has been left for fome
time in contaét with: the vegetable fubfiapces,
is found deprived of a part of its oxigen, which
is determined by the endiometric procefles. It
even occurs prefty often in the circumftances
of common life, that itis not neceffary to have
~ recourle to endiometrical procefies in order to
perceive this alteration which air experiences
from the a@ion of vegetables. Clofe places,
in which thefe fubftances are accumulated, con-
ftantly become dangerous to animals; perfons
have often been known to have been ftruck with
afphyxia in confined or clofe places, where a
large quantity of flowers, leaves, or ftalks were
drying, or where large-heaps of hay or fruit
were accumulated, - Befides the oderant matter
proceeding from the volatilization of fome of
the- principles of the plants, or of their parts,
the frequently pernicious alteration of the air. -
fhows itfelf here undey three afpeéts, or pmduced

by
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by three caufes acling at the fame time. - The
one is the abforption 0{ a portion of its oxigen,
of which I have alveady fpoken; the othe:
confifts in the combufiion of the hidrogen,
. which I have developed in the preceding num-
“ber; and the third, of which I muft alfo {peak
a word here; muft be referred to the formation
of a certain quantity of carbonie aeid gas.
This; the influence and the quantity of which
may be determined by the fixed alkalis and
linie=water,— fhows that hidrogen -is not the
only combuiitible principle difengaged from the
vegetable fubflances by their expofure to ithe
air;that whilft it exhales from thefe fubftances
it carries with it a fmall quantity of carbon,
which being extremely divided by this aériform
{olution, burns, either at the fame time as the hi-
drogen, orimmediately afterwards, astakes place
in the lungs of animals. Thus the air, at the
laft term of its alteration by dead vegetable
fubftances, may be entirely deprived of its
oxigen ; contain a large proportion of* water,
the greater part of which, not being able to be
held in folution, is precipitated ; become charged
with a portion of the vegetable matter in the
ftate of vapour, which gives it a fmell more or
lefs firong of carbonicacid; prefenteven a tem-
perature more elevated than the atmofphere,
by the double condenfation which its oxigen gas
experiences, botlt by uniting with the hidrogen,
and by combining with the carbon: Thus thefe
different effeéts; fo well a.pplecmted by the pneua-
matie
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matic do@rine, throw the greatel Tight upon
the alterations of vegetable fubflances by the
air: z e : £
8. Every one knows that befides the five efs
fedls, or rather befides the feries of different al-
terations which T have juft explained; and which
charaéterize the chemical properties of the ve‘ge-ﬂ
table fubftances with refpect to the adtion which
the air ‘exercifes upon them, or which they -
exercife upon the air, they are at laft decom-
pofed more or lefs flowly and completely ; they
aundergo a kind of analyfis, which feparates from
them by degrecs all the volatile principles, and
colleéis their fixed. elements in the form of an
carthy refiduoe, or rather one of an ecarthy ap-
pearance; that in this manner, Najure craploy-
ing the air at once as @ refervoir and an inftra-
ment, deftroys, with the aid of time, the moft
{olid " texture of ancient trees, as well as “the
moft frail and delicate fabrics of annual plants;
that fhe reflores to the general eivenlation’ of:
beings the principles ‘which fhe had lent for
fonme time to-thefe organiced Dbodics. Butas
this effeét of fpontaneous analyfis; of natuoral
and flow decompofition, 1s complicated of the
aétions of caloricand water with that of the air,
as it gives rife to different and wery important
refults that are to be confidered in particular; and
lafily, as it deferves to be comprehenided and.
treated more particularly in this fection, in the'
orderof fadts which fhall follow that devoted to
the examination of the immediate materials of
plants,
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plants, I fhall here only announce i, in order

to render more methodical and more complete

this outline of the alterations which vegetable

fubftances undergo, or the chemical properties

which they prefent by the action and the con- -
taét of the air. - I fhall reconfider and explain it

in a_more ample manner, in' the fifth order

_of this fection, devoted to the examination of

the alterations of which the vegetable com-

pounds are fpontaneoufly fufceptible.

Arrtrcre IV,

Of the ckcmzcal proper ties of wegetable fub-
Stances treated by water.

1. THOUGH I have already confidered water
as.a means of analyfls, afling upon vegetable
{ubftances, and ferving to: {feparate from them
{ome of the materials of which they are confti-
tuted, though I have already remarked that it
may be employed as an infirumentin five different
manners, by tranquil maceration, by agitated
maceration, by infufion; by digeftion, and by
decottion, means to which we may alfo add
that of diftillation, I have not yet proceeded
to examine with due attention the changes,
or the chemical pwpertles which thefe {ub-.
ftarices are capablé of experiencing from the
action of water, but merely the general effect

of
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of this agent and the influence which it may
have upen the feparation of the principles of
plants.

2. In this:place another view prefents itfelf,
another kind of confideration, not lefs importang
and much more profound than that which related
to the vegetable analyfis in general: It is necef-
fary that we fhould determine, with precifion, ail
the effects which water produces upon the vege-
table compounds, the different alterations
which it caufes them to experience, and after-
wards the chemical properties which it exhibits
in them. By approximating all the phenomena
which water, employed in the different proceffes
above indicated, produces in vegetables, by
comaparing . together all- the different effeéis
which refult. from thence in their compofition,
I find that they may be reduced to eight, which
are very diftinét, and which mu@ be examined
- partieular; in order to appreciate their
relation to the chemical properties -of thefe
organized bodies,

‘3. Thefe eight phenomena feem to follow
each other in the order and according to the
difpofition which I am about to Tay down.

a. Abforption and foftening. :

b. Mechanical feparation of the parts.

¢. The fufion or infulation of {fome of the
immediate materials,

d. The folution of fome others.

¥ e : ¢. The
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e. The new union or the mixture of fuch of
thefe immediate principles as are diffolved at
the fame time. '

f- The alteration which they undergo either
by the aclion of the water, or by that which
they naturally exert upon each other.

@. The coftion, or the complicated effect of
the boiling of the vegetables in watez.

k. Finally, the total decompofition, which is
the termination of the aétion of the water, and
the ultimate term of the chemical properties
which the vegetable fubftances prefent by its
“influence. ;

Tt is, however, neceffary to remark that thefe
phenomena: ate not always produced by the
a6tion of water upon thefe vegetable fubftances ;
that ealoric has more or lefsinfluence upon them,
according tothetemperature to which we elevate
the water we employ ; that fince, even when we
take cold hut liquid water, it contains an abund-
ant proportion of this principle, itis evident, that
it always enters for fomething into this ation. -

4, The firft effeét of water is known to every
one, and takes place in every vegetable matter
which is impregnated with this liquid, which
is keptimmerfed init, or which iseven placed in
the air when water 1s precipitated from it this
matter abforbs'it, becomes penctrated with it,
admits it from all fides between its lamina, its
layers, its fibres, or itsmolecules; thefeare then re-
moved from each other and fwell; whence refults
an augmentation of volume, a change of form,
. an
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an enlargement which are made ufe of in many
of the arts, and which;, as is well known, anfwer
many nfeful purpofes. This effeét is not merely
that of fuion and of the capillary tubes, as
has been aflerted by natural Philofophers in
their mechanical explanations ; it would in that
cafe have no relation with chemifiry, and would
not deferve to be enumerated amongft the pro-
perties which this {cience ought to examine in
-vegetables. It is not confined to a mere phyfical
power; it follows the laws of chemical attrac-
tions; aud on this account. the vegetable fub-
ftances differ even in the manner in which they
abforb water, in which they are penetrated by
it, in the quantity which they abforb of it; in
the degree of augmentation of volume which
they experience from it, and efpecially in the
adhefion which they contract with it. Accord-
ingly, different woods fteeped in water for the
fame {pace of time, augment differently in
weight and volume, and dry afterwards with
different phenomena.

5. When the vegetable fubftances have re-
mained for fome time immerfed in water, thofe
whofe texture is the moft delicate, are not only
penetrated with the largeft quantity of this
liquid, but experience alfo, by the effect of
the removal wof their laminz or fibres from
each other, a feparation, a kind of diffec-
tion, which detaches filaments from: them, fo
that thefe are precipitated or depofited at the
hottom of the liquid, the tranfparency  of

which
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which they impair b; remaining for fome time
-fufpended in it. Trom this aétion, which alfo
‘depends upon the aflinity of thevegetable mole-
cules with thofe of the water, there tefults a

°

diforganization of the former, foon followed

by a more decided alteration, e more intimate
decompofition or change of nature, of which
the firft feparation has been the fource. It is
not only in the furfuraceous form or in lamine,
leaves or filaments, that the water thus detaches,
by long contaét, the different materials of the
vegetables; frequently, this feparation, which
takes place in confequence’ of the different at-
traétion of the immediate materials of the plants
for the liquid, prefents, as it is effeéted, foft,
pulpy, mucous, flaky, gelatinous fubftances,
which float in the liquid, or which are depofited
1n different layers, but this feparation is then

-accompanied with a confiderable alteration of

the fame materials, and belongs to one of the
fubfequent effedts.

6. When we employ water confiderably heated
for treating vegetables, the elevated, and efpe-

cially the continued temperature affifiing the .

attion of the water, caufes it to penetrate more
deeply into the parenchyma and the ovganic
“texture of the plants; and this liquid, having
become more attive, &ivides, foftens, and en-
tirely fufes fuch of the immediate materials as
 are fufceptible of this change of fiate; fo that
without combining with the water, which even
repells their union, thefe materials ‘are never-
o] ~ thelef3,
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thelefs, infulated from the vegetable, and pre-
{ent themfelves alone with the properties which
characterize them. Thus when we boil roots or

. barks for a long time in water, we fee at the
furface of the liquor drops of oil, which float
without ‘mixing with the liquid. = Refin,
Gum-refin, and feveral other immediate ma-
terials of vegetables are affected in the fame
manner, and the feparation of thefe materials

. contributes to the analyfis  of the plants, -
or of the parts of plants which are fubjeéted to_
it.

7.. At the fame time that thefe three effeés of
water take place, or after they have taken place,
this liquid takes up from the vegetables fuch
of the materials as are foluble in it, and ac-
cordingly as thefe are more or lefs numerous, .ot
more or lefs abundant, the water takes up a
different proportion, and fayours the feparation -

_or the analyfis of thefe materials: thefe then
partake of the liquidity of the water, and cannot
be feparated from it except by evaporation; and
it is always with the fole and almoft ex-
clufive intention of thus diffolving {fome of the
immediate materials of plants, that water is
employed in their analyfis; but it 1s neceflary
to add to what I have already faid npon this
fubjeét, that the different {oluble materials of
thefe bodies are fo in different degrees, and yary
according to the more or lefs foluble texture to
which they belong, according to the age of the
plants, and according to the particular fiate of

¢ 3 : thefe
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thefe materials: = Some of thein; and we fhalt
fee that to this clafs belong the mucilages. the
extrafls, the vegetable falis, ‘&c. ate very fo-
luble in the cold, and in fmall quantities of wa-
ter ; otliers requife’ a’ heat more or lefs mtenfe,
and alfo 4 larger quantity of this liquid to dif=
folve them; whenee it follows; that, accord=
ing even to the variability of this chemical pro--
perty in the plants, or the vegetable inatters of
whatever kind «which we examine, we ought
o' treat them: differently 'with refpeét to the
proportion and the temperature of the water
which we employ, asa firft trial will fufficiently
indi¢ate: :

8. It isnot to the mere lofs ‘of thefe materials
foluble inwater that vegetables arelimited; under
this point of view; as totheir chemical properties
indicated by the aélion of water; there takes
* place alfo during and by the aét itfelf of this
folution, another effeét equally neceffary and
important to be-appreciated; in order to acquire
& Jmowledge ‘of thefe properties;: when two,
and ftill more{fo when more than two of thefe
foluble: materials pafs thus-from' the vegetables
intothewater, thisfluid combinesand unitesthem
in another order and under another form than
“than that inswhich -they exifted in tlie natural
fubftance: whence it hus taken them:: Yo' that
it muft not be concluded from this experiment
when employed-as a means of analyfis, that.thefe
‘matters, fo difiolved and afterwards found again
Tt lhc water, exaﬁed in -the fun‘e:ﬁata, and: in

) ¥ ' s afome
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fome refpeét under the fame affociation in the
vegetables that has been analyzed. Thus the fu-
gar, the gum, and the effential falt which are
found diffolved at the fame time in the watet;
and which adhere to each other, after having
been antificially feparated from it, were not
combined three and three in the fame manner
in the vegetables from which they proceed ; and
in like manner the materials that have not been
touched by the water, but which have efcaped
its folvent aétion whilft the former were diffolved
in it, are applied and united to each other in a
a different manner than they were when they
formed integrant parts of the texture. and of
the parts of | plants.

9. The confequence of this alterative and
combinatory aétion which water exerts upon
the vegetable fubftances which it diffolves, as
alfo upon thofe which it leaves undiffolved
when it is brought to aét upon plants, is necef=
farily 2 change of nature, an alteration of
{ome Lind, efpecially between the diffolved fub-
ftances which muft re-aét upon each other,
and become different from what they were at
firft, This is a refult which muft well ' be
kept in mind in the vegetable analyfis, which,
without the condition here propofed, would
lead us to commit many errors. I have thown
in the preceding atticle, that the air has great
influence upon the ftate of vegetable com-
pounds diffolved in water, upon the produét of
the infufions and the decoftions: there are

Vor. VIL I therefore
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therefore here, with refpeét to the chemical pro-
perties of the vegetable fubftances, three ef-
feéts, which become complicated by being af-
{ociated with each other’; the one is the aétion
of the water itfelf upon the fubfiance diffolved ;
the {econd is the combination of feveral of
-thefe fubftances diffolved at the fame time; and
the third is the influence of the air upon this
matter held in folution ; whence it follows that
it is not every aétion of water upon a vegetable
that furnifhes exaétly and without any alteration,
the. fubftances this liquid takes away from it;
and this depends upon the great alterability of
thefe fubftances, the flight equilibrium which
keeps their firft principles combined, and the
facility with which it may be broken,

10, A great part of the phenomena which
Lhave jult enunciated in their generality, are
united in the operation fo familiar to mankind,
when they boil plauts in. water, in order to
render their vegetable aliment beiter tafted,
more tender, and more eafy of digeftion. It is
well known what a great difference there'is in
the tafte, foftnefs, and agreeablenefs in gene-
ral,  between vegetables boiled in water and:
baked vegetables, of which I have fpoken in
one of the preceding articles. It.is known that
the change produced by this- boiling is owing
to the prefence of water which penetrates thcm
makes them tender, foftens them; diflolves fome.
of their principles, ‘changes ‘more or lefs their
nature and their propertics; converts for emmplc

3 the
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the harfh juices into mild matter, and the infipid
matter into faccharine fubftance. It is there-
fore very evident that this change is owing to
an union of - the different ‘alterations of which
T have fpoken in the preceding numbers, and
that, if we well conceive the nature of . thefe
alterations, .it will not be difficult to compre-
hend perfeétly the boiling of the vegetables in
water ;. an operation the phenomena and the re-
fult of which chemifts have not fufficiently
determined. . They have not determined, for
cxample, why water, holding a fmall quantity
of earthy falts in folution does not effeét this
boiling ; which appears to depend upon the
circumitance that the water, being faturated
with thefe falts, and efpecially with the {ulphate
of lime, is no longer able to diffolve the ve-
octable matter, which, in this foftened ftate,
conftitutes the boiling of plants. - Sufficient at-
tention has not been paid tothe very ufeful power
of the vapour of water in boiling pulfe, grains,
and fruits, which is employed with fo great ad-
vantage, efpecially with refpeét to hard, raw,
and faline -water, ;and may ferve in. certain
countries or at fea for this important purpofe,
becaule the action of the fire reduces only. the
pure water into vapourswhich acts upon the ve-
getable fubftances, -

11. Water, like caloric and air, Ins the po“ er
of completely decompofing the w_r_egf.-_.tablc com=
pound, and entirely {eparating. its principles.
‘This is a faét whieh is proved by a thoufand

L2 circum-



116 CHEMICAL CHARACTERS OT VEGETABLIS.

circumftances, and efpecially by that which is
fo frequently and foabundantly exemplified be-
fore our eyes in the immerfion of vegetables in
this liquid. ~ We feeat every moment the plants
plunged in thisliquid become completely defiroy-
ed in it; they becoine foft, pulpy, andare reduced
into a kind of ropy and putrid mucilage, which
quickly difappears. - This phenomenon varies in
the woods, which firft become black in it, and
afterwards brittle. Ttis very remarkable in the
fialks of hemp and flax, which, by remaining
too long in the water of the fieeping-veflels, or
by ton long fteeping, are burned, become black,
putrefy and entirelylofe their confifience.. Inche-
mical experiments, as well as in the operations
of nature, every vegetable folution is gradually
decompofed and defiroyed ; but thefe effects are
owing to a complication of caufts and of ac-
tions, and alfo prefent a feiies of important
differences or modifications, which it is effen-
tially neceffury to examine in the moft detailed
manner, and which I referve for the fifth order
of faéts relative to the alterafions of which ve-
getables are fufeeptible;  Our prefent object is
merely to defcribe in general the complete de-
compofition ctfected by water, and to explain
it as the laft term of the chemical properties
and actions which the vegetable fubftance can
- prefent under the influence of this liquid.
12, It tefults from thefe eight phenomena
appertaining to the re-adtion of water upon
vegetable fubftances, that moft of them confift

1
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in a feries of aétions, which, like thofe of the
airand of fire, tend really to infulate the con-
ftituent principles of thefe fubftances, to changs
their nature, to extract them, or to reduee them
to the ftate of .two or three binary compounds,
or even to their primitive elements; and that
this feries of aflions caufes the vegetable com-
pound to pafs through fucceflive modifications,
which  frequently refemble thofe which it ex-
periences in mature, and even in the veflels of
the living plants; which proves that the gene-
ral progrefs of this decompofition is uniform,
and obeys conftant and determinate laws.

ArTIiCcLE V.

Of the Chemical Properties of FVegerable Sub-
Sances treated by the Earths and the A4l-
kalis.

1. IF we except fome very well-known com-
binations between the alkalis and certain imme-
diate materials of vegetables, fuch as thofe be-
tween the oils and thefe bafes which conftitute
the foaps, {carcely any thing has hitherto been
fuid concerning the reciprocal action between”
thofe two kinds of fubfiances; and neverthelefs
it is not to be dounbted that they have a more

‘ or

-
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or lefs energetic tendency towards each other.
The well-known energy which the cauftic
fixed alkalis exert-upon organic fubftances in
general, is too, great and too powerful for it not
‘to be exercifed in {fome manner upon the ve-
getable fubftances : it is therefore of importance
“to attempt at leaflt to fupply, by fome general
confideration, and by the colleclion of fome
faéts, the almoft total filence of chemifts with
refpeét to this fubject.

2. The dry carths, filex and alumine, pro-
duce no very fenfible alteration upon vegetable
fubftances: it is well known, that when im-
merfed in pure and well-dried fand, they keep
without alteration. Befides the advantageous
ufe to which this kind of inhumation is applied,
in rural and domeftic economy, in order to
preferve roots and pulfe without change guard-
cd againft the moifture, the atmofpheric vaiia-
tions, and the procefs of germination, when the
precaution is ufed of placing them in a depth
at which the temperature is not fubject to vari-
ation ; weallo know that induftrious art which
p:eiuves with a Kkind of frefhnefs; and even
with' their’ moft exact forms and more tender
tings, plants of a delicate texture, by {prinkling
and furrounding them with fine and dry fand, in
veflels to the middle of which they are fixed
and fufpended in their natural fitwation.  Thus
filex ‘has in fome fort the ‘power of preferving
the properties, ‘the organization, and the com-
: pofition
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pofition of vegetables ; it prevents their altera-
tion and: fpontancous analyfis; it checks their
feptic decompofition. &
3. The fame is not the cafe with alumine; al-
ways more or le[s humid, or retaining hetween
its molecules a certain proportion of water,
argil does not ferye in the fame manner for
the prefervation of vegetable fubfiances; -ac=
cordingly they becomealtered, and putrefy when
furrounded with or buried in it. = This kind of
algeration, which is confiderably rapid even
with wood buried in the argillaceous earths; is
entirely owing to the water which - they retain ;
and it is only becaufe this fpecies of earth is
always moift and foft, the vegetables experience
in it this decompofition, of which, aswe fee, the
alumine is the occafional caufe. This earthy bafe
unites pretty eafily with certain vegetable fub-
ftances, with the mucilages and the oils; but
this effec belongs to the hiftory of the imme-
diate matetials of which [ fhall treat clewhere.
4. The alkaline and acyid earths, barites,
firontian and lime, are very analogous to the
alkalis ftriéily fo called with refpeét to. their
aftion upon vegetable compounds. . They
powerfully abforb the water with which they
are impregnated; they dry them, and even ef-
fect upon them a kind of {emi-combufiion, by
* the heat which they produce in {feizing the wa-
ter which, is contained in.them. There are even
fome of the immediate materials of plants upon
which they exert an attion of combh}ati;:},l aﬁ
: 1all
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I fhall thow hereafter. Magnefia, which is fre=
quently preferibed by the phyficians, in its
mixture with vegetable powders, favours the
folution and extraction of fome of their prin-
ciples; but this adtion has not yet been exa~
mined or determined with fufficient accuracy
to engble me to fay more concerning it in this
place.

5 1 1hall not here fpeak of the combination
fo well known under the name of foap, which
takes place between the fixed alkalis and the
vegetable oils, nor of the aétion of thefe bafes
upon the colorant parts: this fubjeét’ belongs
entirely to the hiftory of the immediate mate~
rials of vegetables, with which it is not yet
time for me to occupy myfelf, T fhall only
enunciate fome generalitics relative to the man-
ner in which we may conceive the properties
which the vegetable compound prefents, when
it is fubjeéted to the adtion of the pure and
powerful alkalis, whether in the {olid or in the
liquid form. Thefe bafes, which are fo cner-
getic and fo greedy of moifture, quickly take
away that which is contained in the vegetables,
But their aétion is not limited, like that of the
acrid earths, to a fimple deficcation. When
we triturate them dry with the fubftances, they
effeét a profound alteration in their texture,
their organization, and their compofition. They
foften them, frequently reduce them iuto a
{oft pulp, colour them, and decompofe them.
The {ame effet takes place, but in a lefs power-

ful
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ful degree, with the cauflic diffolved alkalis,
efpecially when their folution is denfe and con-
centrated : then; even without the aid of heat,
which however greatly augments their aétivity,
they powerfully diffolve the vegetable fubftances,
and bring them into a kind of faponaceous flate.
Tt is in this manner that unfized paper affumes

theform of pulp, runs quickly into holes
or becomes diffolved, when  we employ it
to filtrate alkaline leys. It is in the fame
manner that linen, employed for the fame pur-
pofe, lofes its firength and part of itsweight; an
inconvenience which is perceived even in the
domeftic operations of wafhing and bleaching,
when too firong leys are employed. . There are
fome vegetable fubfiances, fuch as approach to
the amimal fubfiances by the azote which they
coftain, which, like the latter, yield ammenia
at the moment when they are triturated with
folid alkalis. This phenomenon I {hall explain
more at length when treating of the immediate
materials of vegetables in the fubfequent orders.
The cauftic alkalis, by the avidity with which
they tend to unite with water, cffe@ the de-
compofition of fome vegetable fubftances by in-
fulating their oxigen and their hidrogen. This
aétion refembles that of the acids.

6. The properties which the vegetable com-
pounds prefent in the aélion which they are
fufceptible of experiencing from ammonia, ap-
proach but flightly to thofe which I have juit
deferibed relative to. the fised alkalis: they

have
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}iave an analogy, which may be eafily con-
ceived from the comparative nature of thele
Gilifiable bafes.  But the weaknefs of this
fpecies of volatile alkali explains, how ammo- -
niahasonly in a few circumftauces even aflight
folvent -action upon thefe compounds, = It fa-
vours, fiill lefs than pot-afh and foda, the folubi-
lity of fome of thefe compounds in water, and
it changes their nature but very little.

ArricLel VI

OF the Chemical Properties of the Vegetable
Subflances treated by the Acids.

1.. THOUGH chemifis have long employed
the acids for the purpofe of examining vege-
table fubftances, and though they have obtained
fome advantage from them with refpedt to

- the knowledge of their properties, it is only
fince: the sreat dilcovery of Bergman, of
the converfion of fugar into a peculiar acid
by means . of that of nitre, that this kind
of vegetable analyfis has become a means
of the greateft importance for appreciating
the chemical properties of thefe compounds.
The pueumatic doétrine has efpecially thrown
the greateft light upon  this decompofing
attion of the acids; this alone has been
able accurately to” appreciate its exiftence, to

determing
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determine its caufes, to verify its refults, and
well to diftinguifh all its phenomena. It may
even be faid, that between the difcoveries of
_Bergman and Scheele, the two firft chemifis who -
have indicated the change of the vegetable
compounds by the nitric acid, and the inge-
nious explanations founded upon other difco=
veries of the French pneumatic doéirine; the
diftance and the interval for the progrefs of the
human wunderftanding, is greater than be=
tween the ancient fiate of chemiftry and the firft
obflervations of the two Swedifh.chemifts.  No
part of the feience has made ‘a more furiking
progrefs, ‘nor has arrived at more beautiful re-
fults than this: and though that of the ac-
tion of the powerful acids upon vegetable fub-
ftances has not by any means been carried fo
far as it evidently may hereafter, there is never-
thelefs na re-agent, which has more effectually
contributed to the knowledge of the chemical
propertics of vegetables than thefe active inftru-
mcnts 1
. It is difficult to oencmh?e the attion: ef
the very decompofable mmeral acids upon ve-
getable {ubftances, becaufe this action  differs
more or lefs, according to the nature of the -
acid, and according to that of the organic fub-
ftance. Tt may however be [aid, that it always
tends to defiroy thefe compounds, to caufe them
to pafs through feveral intermediate iiates pre-
vious to their total decompofition, and thatit ef
pecially converts them into feveral vegetable
acids more or lefs energetic, more or lefs oxi-
genated,
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genated, till the period wlien it changes them
completely into water and carbonic acid; by
angmenting the quantity of oxigen in general,
they frequently feparate part of the hidrogen
or of the carbon, which they burn feparately,
and caufe them to fly off in the form of water
and carbonic acid.” Thus they change the re-
lative proportion of their firft principles; they
caufe the nature of the vegetable compofition,
to vary in many refpeéls: hence the multiplied
ftates of the produéts, and of the phenomena
to which they give rife.

3. But notwithftanding this multiplicity of
aftions and of converfions produced in the ves
getable compounds, by the powerful acids with
fimple or with unknown radicals ; many which
depend upen the firength of the acids, their

_quantity, and even the differences of the
vegetable fubftances, and the temperature af
which they are treated, we may however refer
to three general modes the alterations to which
thefe bodies give rife, or the chemical properties
which the yegetable fubftances prefent when
treated by the acids, Sometimes in faét they are
diffolved without being fenfibly changed; fome-
times they experience an alteration without the
acid itfelf having yielded oxigen, fometimes
their nature is changed, or they are converted
amto new produéls, at the fame time that the
decompofed acid gives them a portion of its
acidifying principle. ~Inthe latter cafe, the al-

teration
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teration of the vegetable fubftance is much mote
profound than it can be in the two firft circum-
ftances. It is of importance to confider each
of thefe effeéts.

4. In order that the powerful acids may aét
only as fimple folvents of the vegetable fub-
ftances, it is neceffary, either that thefe acids
thould be very much weakened, or that the ve-
getable compounds of a greater or lefs degree of
denfity fhould ftrongly refift their decompofi-
tion. The latter cafe is extremely rare, and in
fome fott forcion to the vegetable nature: the
firlt is that which moft frequently takes place.
There is fearcely any vegetable fubftance which
is not {ufceptible of being diffolved; either in
the cold or by heat, by all the aecids when
weakened and completely fatnrated with water;
and there is alfo no acid whatever, which has

- mot the propetty of effeéling this folution, when
it iy made without fenfible decompofition. on
aportion of the vegetable fubftance ; there is no
change of colour in this fubftance, and no
change whatever is difcovered inthe acid. Ire-
querntly we may feparate the matter thus dif-

. folved by means of an earth or an alkali, which
feizes-the acid, and forces it to quit the diffolved
matter. Itis then depofited almoft without alte-.
ration, or at leaft but very flightly altered.

5. But though not altered at the moment of
its folution in a weakened acid, the vegetable
fubftance does net remain without a more or
lefs powerful alteration when this folution is

3 - kept.
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kept. - At the end of fome days we find it no
longer poﬁ"eﬁ‘ed of all its propemes ; its_nature
15 g;mduall} ch anged ; it is decompoled, and it
pafies flowly w 1th the aid of time into the flate
which it is fufceptible of affuming in the. cafe
where the fame acid, when fironger, attacks its
combinafion quickly and powerfully. This is
obferved conflantly in thofe folutions when
keptfor a longer or fhorter fpace of time.  They
are all found changed into vegetable acids.

6. The fecond cafe of the aétion of theacids,
which T have diftinguifhed with refpeét to the
different properties of which the vegetable fub-
{tances are fufceptible when treated by the acids,
15 that in which they are altered, changed, mo-
dified, without the acid itfelf being decom-
poted, without its lofing or being feparated from
its oxigen. The fecond cafe had not yet been ap-
preciated before Citizen Vauguelin and myfelf
gave an account of it towards the end of -the
fifth year of the Republic. It takes place efpe-
cially in the action of the fulphuric acid upon
thefe fubfiancs.  When we fuffer thefe two
Kinds of fubfiances to aél fpontancoufly upon
~ = each other, when for example we mix in the cold
this acid with ftraw or wood, &c, the vegetable
fubftance is diforganized, {ottened, and as it were
diffolyved ;-a 1cma1kable qu.mmty of carbon is
feparated. from. it, and.itis cdﬁly feen. that it is
decompnied as if it had “been in part. burned
or heated in clofe veflels. . Tefore the mvcﬁana-
tions tlmt have been mentioned, it was bel;ex ed

that
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that the fulphuric acid produced this cffect by
the  feparation of its oxigen. However, as uo
fulphureous acid is chfuwaoed during this re-
markable change, and as we find thc fulphuric
acid not decompufed not (h{‘oxlgemtcd, after
it has taken place; it certainly proceeds fi fromano-
ther caufe.  This is determined by examining
the flate of the acid ; it is extremely weakened
without its nature being changed; it contamns a
large quantity of water which it did not contain
before ; when it is mixed with a frefh quantity
of water, it does not produce, by far, the {ame
heat which it produced previous to- this re-ac-
tion, - It is therefore evident that it confifts in
a formation of water, that the fulphuric acid,
by the great tendency which it has to unite.
with  this liquid, has folicited and effected the
{eparation of a portion of the Hidrogen and
oxigen of the vegetable fubftance, and has con-
fcqucnt |y fet its carbon free; that this altera-
tion, of which the acid greedy of water is the
" oceafional caufe, without however relinquifhing
its own oxigen, has no limit, except the fatura-
tion of this acid by the water, and that it confe-
quently paffesentire into thevegetablefubftance.
We'{hall fee that this is the caufe of the phenome-
non of etherification, or the formation of ether.
. In proportion as this decompofition of the
veg etablc fubftance by the concentrated fulphu-
ri¢ acid takes place, as it is converted into
water and carbon, a portion pailes alfo into the
ftate of acid ; it is almoft always to the acetous
G : acid
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acid that this acidification tends: it may be
obtained by diftillation. We fhall fee hereafter
that this acid is formed by the union of a given
proportion of oxigen of carbon and of hidro-
gen ; and it is evident that it is, like water, the
produét ¢f a change of equilibrium in the ve-
getable fubftances. It muft be remarked, that
during this particular kind of alteration no ef-
fervefcence takes place; no bubble of elaftic
fluid is {eparated, as-in faét no prineiple of the
vegetable or of the acid is difengaged. There
is only difengaged a certain proportion of ca-
loric by the union of the acid with the water
that'is formed, and in proportion to the denfity
acquired by this combination, as well as to the
precipitation of the carbon.
8. The muriatic acid aéts in the fame manner
upon the vegetable compounds when it is con-
centrated, and when it is left for a long time
in contaél with them. The muriatic acid gas, as .-
being very greedy of water, ads ftill better than
the liquid and fuming muriatic acid; but the
aétion of both is infinitely longer than that of the
fulphuric acid, on account of the little adlivity of
the muriatic acid. When we fuffer a vegetable
fubftance toremainforalong time in contaét with
this acid, it at laft becomes colored brown,
black, is foftened, carbonated, and the acid is
found to be extremely weak. As the decompo-
fition of the muriatic acid has not hitherto been
obferved, fince we knew of no circumftance in
" which it relinquifhes oxigen, it is eafy to con-
ceive
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ceive that all the effeéts which it produces upon
vegetable fubftances are occafioned only by the
attractions of the mafs itfelf in all its integrity.
Thus when, after long contact of fome  of
thefe fubftances; which then' approach‘i_n their
nature to that of theanimal fubftances, with the
muriatic acid, we extraét muiate of Tammonid
from the mixture, we muft conclude that this
alkali is- formed, like the water, at the expenfe
of the principles of the vegetable, and by the
atlraciion which the acid exercifes upon the am-
monid,

9. With refpeé to the phenomena which
vegetable fubftances prefent with. the acids
which are'decompofed together with them, they
all depend upon the feparation of the oxigen
from thefe acids, and the transfer of this prin-
ciple to thofe of the organized {ubftances. Ac-
cordingly, all the acids which do net adhere
frongly to oxigen, and which. eafily fuffer
it to be taken from them, produce fimilar cf-

fefts.  Thus the fulphurcous acid, that which
of all acids atts the leaft upon vegetable fub-
fances; has at leaft.the property of difcolouring
fuch of thefe fubftances as have the {trongett
colours, by relinquithing its oxigen to. them.
Thus the oxigenated muriatic acid, likewife by
introducing its oxigen into the vegetable fub- -
ftances, not only alters their colouts, bleaches
them, and renders fome liguid vegetable fub-
ftances conciete, but at laft burns thefe {ub-

VonVIL : K ‘ ftances, -
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ftances, reduces them to charcoal, or converts
them into acids.

10. Of all the acids that of nitre ch.mwcs all
the properties of vegetable matters moft power-
fully, when it is very concentrated, and efpe-
cially if it contain nitrous gas, it burns thefe
fubftances with fuch ativity that it inflames fe-
veral, and reduces;them to the ftate of charcozal.
When a little weaker, it changes the colours,
deftroys them, or communicates to them a yel-
low tinge, which is unalterable or indelible.
This effeét- of the nitric acid: has long been
known, but not explained: but it is evident
that it is owing to the quick feparation of
the oxigen and the large quantity of this prin-
ciple, which fuddenly feizes the hidrogen of thefe
fubftances, and proceeds fo far as to inflame
them : but it is not in this viclent aétion that
tlie moft ufeful influence of this acid upon vege-
table compounds coniiits. When {tudied accord-
ing to the lights of the pneumatic doétrine,
this influence ferves at prefent to acquaint us
with all the properties of thefe compounds: it
i3 in the appreciation’ of thefe effeéts that the
French chemifiry has rendered the moft {iriking
fervices to Natural Philofophy, as 1 thall fhortly
thow.

11. Thougl the aEhcm of this acid varies more
or lefs accmdun_r to the diverfity of the compo-
fition of vegetable fubfitances, and it is by
Examining each of the immediate materials of
plants in particular, that we can appreciate all

the
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the different circumftances of this aétion, we
may neverthelefs deduce even fron all the va-
riations of the effeéts which it produces, a con-
mon mode, a generalized refult, which embraces
which, while it ferves to render'them intelligible
when' it fhall be neceffary to treat of each of
them, may at the fame time {erve to determine
in what the totality of the effefts which it pro-
duces upon thefe vegetable compounds confifts,
and lead us to charaferize their chemical
properties : it is in this ‘manmer, and without
entering into the details which belong to the
following order of faéls, that it is effential
in this place to confider the aétion of the
nitric acid.

12 As the total tendency and the term of
this aétion is the complete decompofition of the
vegetable compounds; their reduétion into water
and carbonic acid, and as it proceeds more or lefs
rapidly towards this term, when we employ {trong
and concentrated nitric acid; in order to under-
fland and cleaily to afcertain all the intermediate
degrees of this decompofiion which it is cap-
able of effeéting, we take it weakened with a
certain quantity of’ water ; fur example, at 28
or 30: degrees of the ordinary arcometcr, and fre-
quently it is even diluted with from half
its weight to twice or thrice its quantity of wa-
ter. - It is left to att in the cold, or its adtion
is favonred and made to commence by the aid
of a gentle temperature, or it is rendercd
more violent and energetic by heating it more

K 2 {trongly
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firongly-or for a greaterlength of time, « In the
firft cafe, we haveonly. a rare and {light effer-
vefcence, the produét of which is nitrous gas,
mixed with a fmall quantity of carbonic acid.
In the fecond, the proportion of this dlfenwage-
ment is more confiderable; and inthe third, y
may go fo far as completely to dccompofe a
portion of the acid: for as we employ from
three to fix times the weight of the vegetable
matter’ which we with to treat, there is always
more than is required, in order to obtain the
produéts which we feek, and the refults which
we expeét.

15. Ineach of the cucumftances which have
juft been enunciated, the produéts of the aclion
of the acid differ; the ftronger this is, the more
in general we obtain of nitrous gas and car-
bonic acid gas; confequently, the more oxigen
there is feparated from the nitricacid, the more
earbon there is taken from the vegetable fub-
ftance, and burned by the oxigen. The gene-
ral, or the moft conftant and meft abundant
“produét of this reciprocal and fimultaneous de-
compofition, is a feries of different vegetable
acids; fometimes to the number of three or
four, fometimes a fingle one, or at leaft only
wo, all compofed of hidrogen, ecarbon, and
oxigen, whofe characters of compofition confifs
in the different proportions of their three prin-
ciples, and of which I fhall give an account
'unongft the immediate materials of vegetables ;
for I muft here obferve, that that \&hlch is the

moft
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moft important and the moft decifive for the
pneumatic doétrine, adapted to the vegetable
analyfis, what moft proves its firength and fta-
bility, is that the acids artificially compofed by
the nitric acid afting upon the gums, fugar,
+ the leaves, the extraéls, the woods, &c. are
perfeétly fimilar both in their properties and in
their intimate nature, to thofe which are fpon-
taneoufly formed by the progrefs of vegetation;
which proves that the chemical art aéts Nke the
living powers which direét the growth and the
funétion of plants.

14. The various acids which vegetable fub-
ftances yield when treated by the nitric acid,
proceed not only from the diverfity of thefe fub-
ftances, but alfo from the manner in which they
are treated by this acid: fo that, after an at-
tentive obfervation of what happens in thefe
different treatments, we may obtain at will, as
far as a certain point, fuch or fuch a fpecies of
vegetable acid, or determinate proportions of
two of three of thefe acids: for this purpofe it
is fufficient to ftop at different periads, or ta urge
more or ‘lefs the aétion of the nitric acid. We
may alfo affure ourfelves of the point at which
we have arrived in the vegetable decompofition
by the quantity and the nature of the nitrous
gas; and the carbonic acid obtained; the more
the gafes are abundant, the more we are ad-
vanced in this decompofition, By a feries of
thefe beautiful refults we may fee, that as the
gonfequences of thealterationsis the perpetually

& ; increafing
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increafing feparation of a proportion of carbon,
we can never make the vegetable decompofition
proceed otherwife than in a given progreflion :
we can never make a ftep backwards. An acid
firft formed, when it paffes into another acid,
does not appear any more in the firft ftate; and
we tfhall fee that this progrefiive acidification,
the moft common and moft ftriking produét of
the energy of the nitrjcacid, when it has once
arrived at the oxalic ot acetous acids, the leaft
carbonated and the moft oxigenated, if we wifh
to carry the nitric decompofition fiill further,
the vegetable nature vanifhes as it were under
the efforts of the chemifts, and the whole is Te-
duced in his hands into water and carbonic
acid. At this term, this action’of the nitric acid
becomes confounded with the effe@ of com-
buftion. :
15, It alfo follows from the exact, though

general notions which I have juft given, that
by obferving with much attention, and by de-
termining with great exadinefs the quantities of
nitrous gas, and of carbonic acid 'gas, formed
and difengaged during the different degrees of
the aftion of the nitric acid, thofe of the dif-
ferent dcids obtained at different periods of this
action, and finally thofe of the water and of
the carbonic acid obtained at the laft term of
this total difgregation of the vegetable prin-
ciples, we may analyze with the greateft preci-
fion both the different vegetable fubfiances,

: which
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which we may have taken for the fubjeét of our
operation, and the particular and fuceeflive acids
which we may Lave obtained in the feries of
the different periods of this work. Thus
in’ the courfe of a fet of experiments which
Citizen Vauquelin and myfelf jointly made
upon the vegetable fubftances, we employed
with great fuccels the mitric acid, in order to

~ deteimine the proportions of the primitive prin-
ciples, hidrogen, carbon, and oxigen, of a con-
fiderable number of fubftances, the relations of
whofe nature and compofition it was neceffary
for us toafcertain and compare,

16. Lafily, there are fome vegetable fub-
frances upon which the ation of' the nitric acid
is mot confined to producing the effeéts of
acidification : by converting them into acids, it
fometimes changes a portion into a kind of fat
oil - in others it at the fame time produces a
fort of refin; with the former it affords powders
infoluble in water, and foluble in the alkalis,
without however being fufible after the manner
of ‘the fats; with thf, latter it difengages and
compofes ;Jmﬁxc acid, and almoft alwn}s pro-
duces at the fame time ammonia. Moft of
the laft-mentioned converfions or modifications,
which are effedled but feldom, and which take
place only with the gluten, the wood, the fu-
berous barks, the funoufes, &c, when treated
with the nitric acid, indicate in thefe fubftances
a compofition very analogous to that of the

animal
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‘animal fubftances, to which in faét they ap-
proach by other charaélers and other chémical
properties. We fhall treat of thefe more in
detail in the next order of faéts.

ArtrcrLe VIIL.

Of the Chemical Properties of Vegetable
Subflances treated by the Salts.

1. AUTHORS have hitherto omitted, or
nearly omitted to treat, amongft the chemical
properties which diftinguifh vegetable fubftances,
of the mode of their alteration by the faline
compounds; becaufe too little attention has
been paid to this mode itfelf, and it has been
thought teo flight or too indiftin@ to be capa-
ble of ferving as a charaéter. It is true that
chemifis have either not yet obferved the aétion
of the falts with fufficient attention, or not

_found them [ufficiently powerful, in order to
apply it to vegetable analyfis ; and neverthelefs,
all the faéts which the praétice of the arts pre-
{ents relative to the ufe of the different falts
in the prefervation or in the preparation of a
great number of vegetable fubftances, exhibit
a fucceflion of phenomena which are fuffi-

_ciently chara@eriftic of thefe fubftances in order
that we fhould not neglett the examination of
them, nor rejeft their application to this part

: of
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of chemiftry as ufelefs, It is this economical
objeét which T propofe here to trace, with a view
to determine the properties which vegetable
fubftances exhibit when treated according to
different procefies by various faline fubftances:
to this I fhall fubjoin fome refults of chemical
experimerits that have hitherto been too much
negleéted.

2. Though the fulphates are rarely altered by
moft of the vegetable fubflances in their habitual
ftate, though they experience no alteration from
thefe {ubftances in their fimple contaét, the
cafe is not the fame when we let them remain
for a long time in this contaél, or when we
raife their temperature very much at the mo-
ment when it takes place. Though the fatu-
rated {olutions of alkaline or earthy fulphates

_in geneial defend moft vegetable fubfiances
‘from fpontancous alteration, this prefervation
is not prolonged beyond a certain term; after
which the fubfiances, being decompofed in the
midft of the liquid, cffeé, with the aid of their
hidrogen and their carbon, the decompofition
of the fulphates, and gradually infulate the
fulphur. 1t isin this manner that water charged
with fulphate of lime lets fall fulphur, and
exhales the fetid fmell of an hidro-fulphuret
when it is left for a long time in conta@
with vegetable fubftances: it is in this manner
that the filth of towns, accumulated and bu-
ried with fragments of plafter of Paris, and

moifiened for a longer or fhorter fpace of time,
have
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have filled the fragments of thefe materials with
cryftallized fulphur, which has- gradually fe-
parated from the-fulphate. The fame aétion
takes place by time, as is rapidly effe@ted
when we violently heat fulphates with the fame
vegetable fubftances, which convert them into
fulphurets by the adlion of their hidrogen and
of their carbon. It is known, that matural
waters which contain fulphate of lime in folu-
tion do not poflefs the property of beiling efcu-
lent vegetables well, and I have already fhown
_ that this depends upon their faturation with
this filt; lafily, it is eafy to conceive that
the fame waters, when circuniftances favour
the {eparation, the depofition and the cryftal-
lization of the earthy falt which they contain,
and when they bathe on all fides the parts of
vegetables, fuch as leaves, ftalks, barks, muft
form upon thefe fubftances a covering or depo-
fition, a real incruftation of fulphate of lime,
which preferves them under this unalterable
and little foluble covering. It is in' this manneg
that in the graduating fheds of f{alt works, the
fragments of the brufli-weod become encrufted
with lamellated and eryftalline {ulphate of lime
which the evaporation. of the water by the
agitaled and comprefled air fepd:dte.s from it
mceifant!y !

: 8. Water charged with the triple and a,cul
:['u]phnte. ‘of alumine, alum, “is alfo ufed in
erder. to preferve various vegetable fubfiances;
butit gradually effects their decompofition, and

i : mucous
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mucous flakes or filaments are feparated from
it, which’announce its alteration. The utility
of this falt in the art of dyeing is known, the
advantage which is derived from it for bright-
ening, and efpecially for fixing and giving fo-
lidity to many vegetable colouring matters. In
the hiftory of thefe colours, Iﬂuﬂl thow that
the property by which this falt fixes them, de-
pendsupon the firong attraction which the alu-
mine exerts upon thefe matters,

4. The nitrates exert only a feeble aclion
upon moft of the vegetable fubftances, of
which they render the texture more denfe, and
defend it againft its own mutability, and of
which they frequently alfo heighten the tints
i their coloured parts: but chemifts fone-
times employ the nitrate of pot-ath with another
view in the examination of thefe fubftances;
it ferves, by expofing the mixture with thefe:
fubftances to'a high temperature to bum them, .
to deftroy their hidrogen and carbon more or
lefs completely, to extraét from them the fixed
fuline and earthy fubftances, and: to prove in
them the exiftence of fome metallic oxides, more
efpecially thofe of manganefe and iron.  If we
perform this experiment with care and in clofe
veflels, fo as exaétly to colleé the elaftic fluids
which are formed and difengaged, we may thus
determine the proportion of the hidrogen, car-
bon and oxigen contained in the vegetable fub-
ftance which is examined, and at the fame time
that of the fixed fubftances which remain.
: Some-
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~ Sometimes the nitrate of pot-ath, heated
firongly with the vegetable fubftances, yields as
the refidue a real pruffiate, is even employed and
compared in this action with that of the fixed
alkalis, in order to afcertain in thefe bodies the
property of affording pruffic acid, or the co-
louring matter of Pruffian blue comparéd with
that which different animal fubftances prefent.
5. It is known how great ufe is made in
domefiic economy and in the arts, of the mu- .
viate of foda in order to preferve a great num-
ber of produéts of vegetables or vegetable-parts.
Thus it is cuftomary to foak in brine; or the
faturated folution of this falt, pulfe, fome pro-
duéts efpeci-a]ly of the legnminous kind, grains
or pods, roots, leaves, and even delicate flowers;
the leaves of rofes arranged and covered with
layers of this falt, are frequently preferved in
this manuey in the thops of the perfumers, in
_order afterwards to diftil them at a feafon more
or lefs. diftant from that in which they have
been gathered. * Some chemifis have imagined
that the muriate of {oda, kept for along time
in contaét with liquid vegetable fubﬂqnces was
decompofed, and that the foda was infulated ;
but no experiment has yet proved the truth of
this affertion. This falt is frequently employed
in the decoctions and diftillations of vegetables
in order to permit the water ‘to affume a more
elevated temperature, and thus to favour the
d1f‘engacremcnt as well as the volatilization of
: fome
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lome produéts, the quantity of which is aug-
mented by this procefs.

6. It has not yet been pmpofcd to ufe the
fuper-oxigenated muriate of pot-ath in the
vegetable analyfis ; it is, however, one of thofe
compounds which might prove of the greateft
utility.  Citizen Vauquelin and myfelf; in
our inveftigations relative to detonations
by percuffion; have found that the vege-
table fubfiances, and ‘efpecially - gum, fugar,
tarina, like the oils, alcohol, ether, have tha
property of burning with great energy and ful-
minating by  percuffion, after. having been
mixed With fuper-oxigenated ‘muriate of pot-
afh. It is evident, that by performing this ope-
ration in proper apparatufes, it would be poffible
to colleét the water and the carbonic acid
formed by the union of the hidrogen and of
the carbon of thefe fubftances, either with their
own oxigen, or by that which thould be fur~
nithed by the fuper-oxigenated muriate of pot-
ath; and that as this falt brings only pure
oxigen into this powerfully decompofing action,
and leaves as refiduum only muriate of pot-ath,
it would be eafy to determine, with the aid of
its action and of its produés, the exaé propor-
tions of the principles which originally com-
pofe vegetables, comprehending in them even
that of the fixed fubftances which would re-
main with the refidual muriate of pot-afh,
which it would be eafy to {eparate,

: 7 The
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7. The phofphates can be of no other ufe, in
the inveftigation of the chemieal properties and
of the analyfis of vegetables, than that of afcer-
taining the prefence of fome earths or of fome
metallic oxides in their fixed refidues, in their
coals or in their afhies; and that the fufing
and vitrifying aétion which they exert does
not differ from that which is exereifed by the
faline or metallic fubfiances which have already
been examined. The fluates and the borates
are not capuble of throwing any more ight
upon the fubjeét; accordingly, nothing has
been (aid concerning the ation of all the falts
upon the vegetable fubftances, and it has been
abfolutely impoffible to draw any induétion
from them towards the knowledgeof the che-
mical properties which charatierize thefe- or-
ganized fubfiances. '

8. The carbonates exert a little more attion
than the three laft mentioned kinds of falts
upon the vegetable compounds; carbonate of
foda is frequently employed in pharmaceutical
procefles in order to extraft more guickly,
“more abundantly, or more completely, fome of
the immediate materials of vegetables, by means
of infufion or decodtion in water. “Thus ‘it
has - lonig been known' that when water is
fhaipened with @ little fived falt of tartar, or
unfaturated carbonate of pot-afh, more refin is
extrafted from the dry woods, roots or barks;
but we fhall fee in thefubfequent order of facts
that this more abundant extraétion is accompa-

b nied
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nied by a peculiar combination between the al-
kali and the root. It is generally known that
the folution of carbonate of lime in a natural
water, which it renders raw or hard, is an im-~
pediment to the beiling of vegetables, on ac-
count of the faturation of this water, which
prevents its re-aétion upon the vegetable fub-
ftance. It is alfo known that plants or their
parts, immerfed “with water ‘highly = charged
with this earthy falt, by means of an excels
of earbonic acid, become covered with depofited
and concreted molecules of this falt, in propor-
tion as it quits the water, the folvent acid of
which efcapes into the air. By this Gmple
procefs are formed the calcareous incruftations,
the ofteocolle, &e. when the vegetable fub-
ftance is gradually defiroyed, and wlen it leaves
a fort of hollow mould, which reprefents ali
its parts with great exaéinefs.  The carbonate
of lime, depofited in minute particles in this
hollow {ubftance, affumes the form of the ve-
getable ; and hence arife the pretended petris
fications, which were tormerly deferibed with a
kind of complacency, and upon which, fora
long time, many différtations were written and
many abfurd fyfiems propofed; and of which
the produétion is fo fimple and {o eafy to be ex=
plained fince the difcoveries of the pnenmatic
dofrine. : ;

Xe )

AnrTICLE
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Arrricre VIIL

Of the Chemzcal Properties of Vegetable Sub-
flances treated by the Metals,the Ovides and
the Metallic Solutions.

1. THE metallic fubftances, their oxides and
their folutions do not prefent, any more than
the falts, to the hiftory of chemiftry, real in-
firaments that have yet been employed in the
examination of the chemical properties of vege-
tables, though when we are well acquainted
with their nature and their energy, it is eafy to
forefee that they may be employed for this pur-
pofe with great advantage. If we except fome
particular means of analyfis that have been put
in praétice only by Bergman and Scheele, and
fince their time by fome chemifis who have fol-
lowed theirfootfieps, for examining the newacids
which they have difcovered; the aétion of thefe
powerful re-agents has not been confidered under
any general pointof view, in orderto inveftigate
and appreciate, in their colleétive whole, the
chemieal properties of the vegetable fubftanggs.
I thall here endeavour to give an idea of thead-
vantage which may be deuvcd trom it, by infer-
femnw from the fmall number of faéls thatare
known concerning this aétion, what it may be
expected hereafter to furnifh to this new branch
of chemiftry.

3 o The
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2. Themetallic fubftances colle@tively prefent
only three modes of influence, which they
experience from the chemical properties of
vegetable fubftances.  Either they are com-
pletely unalterable by thefe fubfiances, though
fome weak alchemifts haye attributed to {everal
vegetables the myfierious power of changing -
the properties of the metals, and even of
effecting their tranfinutation.  Or, they are
more or lefs oxidable by thofe which, bearing
the ‘charaéter of acid, are capable of atting
as fuch by a more or lefs powerful attrac-
tion for the metallic oxides, and by the pro-
perty of effecting their formation by the decom-
pofition of the water, Thus iron and eop-
per are fuddenly coloured and  gradually
oxidated, corroded and diffolved by the four,
alcerb, and more or lefs firong tafied vegcetable
fubfiances as by the pure vegetable acids
them{elves.  Finally, the metals are coloured,
fpotted, covered and even changed into metallic
fulphurates by their longer or fhorter contaét
with vegetable fubftances centaining fulphur,
fuch as the cruciferous plants, &c. It is evi-
dent that the two latter modifications of the
chemical properties of vegetables with refpeét
to mineral fubfiances caunol afiord any very
_great light, but only a few ideas, or general data
relative to the vegetable compofition. ;

3. The metallic oxides are more ufeful, and
-prefent a much {irenger aétion than the metals

Yor. VII, L when
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when we confider them under the fame relation.

The quantity of oxigen which.is united with

them here performs funéiions more or lefs fimi-

lai to thofe of the acids which have been exa-
mined in cne of the preceding articles.  Thofe
avids-in particular which adhere the leaft to this

combuftible principle, and fuffer it the moft

eafily to be feparated from their compofition,

are the moft capable of altering the vegeta-

ble fubftances upon which they are made to aét.

It is thus that in gencral they tend to difor-

ganize, to deftroy, to burn the vegetable com-

pounds ; and fuch is thelaft term of their aétion

upon thofe compounds. But they do not always
carry their energy to this extreme point; fre-

quently they yield only a portion of* their prin-
ciple, which penetrates the wegetable fub-
ftances, thickens and condenfes, or fimply
oxidates, without decompofing and completely
deftroying them. Such is the habitude of the
vegetable oils when heated ; with the me-
tallic oxides, and ‘which, in the preparation of
plafters, afflume confiftence at the fame time
that they acquire a kind of faponaceous nature.

It is by the fame property that fo many veger

table liquors become more or lefs denfe, flaky

and tenzcious, when metallic oxides are added

to them, and particularly when they are heated

with thefe fubftaneces:

4. A particularaciion takes place between the
metallic-oxides -and the colouring parts of ve-
gebables : though it may be referred in general

to
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to what has already been explained, it muf
however be remarked, that it is fiill fironger
on account of the attraétion which fubfifts be-
tween thefe two kinds of ‘bodies. The oxigen
feems in faét to be the caufe of the conneétion
which unites thefe two fubfiances fo clofely

~with each other, for the metals of thefe oxides do

not. prefent the fame property of combining
with the “colouring matters ; but the combina-
tion thus formed does not admit of the fepa-
ration of this principle; it remains united at the
fame time both to the oxide and te the colouring
matter,, the colour of which it exalts, fixes,
and renders more permanent. ;

5. The folutions of the metals in acids
produce . a great variety of = effeéts with
vegetable matters, and thelr ation differs
according to the mnature of thefe compounds.
We dhall fee, in the hiftory of the vegetable
acids, liow many different charaélers they pre-
fent with the moft of thefe folutions, and what
effeéls fimple and complicated attraélions take
place when thefe different fubftances are mixed
with each other. It is meceflary, in order to
comprehend the reciprocal aGions of the metal-
lic folutions, and of the vegetable compounds,
firft to feparate in the mind thofe effefts which
can be produced by the {aline bodies analogous
to thofe defcribed in the fifth feGion of this
work; which are frequently found to conftitute
partof thefe compounds; otherwife we might
attribute to the vegetablematter what belongs

z L only
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only to fubftances foreign to its nature, which
may in this manner be mixed with it. Thus
the precipitations produced by the fulphates and
the muriates, which the vegetable liquids fo
often prefent when we mix them with the nitric
folutions of mofi of the white metals, muft firft
be feparated from the chemical effeéts which
the vegetable fubftance is capable of producing:
Thofe effeéts are knowun by the form, the co-
lour, and efpecially by the examination of the
precipitates. -

6. When we admit this firft and effential dif-
tinétion, and in fome meafure fubtract from the
chemical phenomena produced by the vegetable
fubftances mixed with the metallic folutions,
thofe which belong to the falts already known,
we find that the fubftances of this order are
either preferved, or condenfed, or coloured, or
burned, or decompofed and precipitated by
the metallic falfs. Nothing is fo frequent as
the more or lefs intenfe coloration of white
vegetable fubftances by the contaét of metallic
folutions; and befides the fpots of all kinds
with which thie linen cloths employed in chemi-
cal laboratories become covered by the contaét
of thefe {olutions, this kind of alteration is
‘proved by the grand and beautiful refults of
the art of dyeing. The precipitation occa-
fioned by the fame compounds, added to the
vegetable liquids, takes place cfpecially with
the faps, exprefled juices, infufions, and de= .
. cattions, ~As the metallic falts are themfelves
decompofed,



CHEMICAL CHARACTERS OF VEGETABLES, 149

decompofed by thefe mixtures, Citizen Ber-
thollet has propofed to employ the decoélion of
Peruvian bark, in order to defiroy, even in the
ftomachs of perfons who have taken them in-
confiderately or by miftake, the effeéts of the
folutions of tartrite of antimony and pot-afh,
and of the fuper-oxigenated muriate of mer-
eury. fie it :

Fourth Order of Fadls relative to the Vege-
table Compounds. :

Of the ‘different Vegetable Matters in partioular, or
of the immediate Materials.of Vegetables.

ArticiE L

Concerning what is to be underflood by the er-
preflion oy term of immediate Materials of
Vegetables, and of their feat in thevegetable
organization. :

1. I. HAVE hitherto fpoken only of ve-
getable {_:ompou'nds in the aggregate, and
have confidered them only as if they formed
one and the fame fubftance, the nature and the
general properties of which I have explained ;
but no one is ignorant that the matters ex-
tracted from vegetables are really very different”

from each other in their form, their confiftence, :

_their tafte, their finell ; no one confounds fugar
with
&
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with gum, or thefe two fubftances with oil,
or oil with wood firiétly fo called. The ufes to
which each of thefe principal vegetable matters
is applied for the purpofes of life, teach every
one to diftinguifh them from each other, and
fhow that it is not only in the different
iruéture of their parts, for example of their
roots compared with their ftallks, their leaves,
 their flowers, &c. that vegetables differ from
each other, buteven in the particular and dif-
ferent hodies, which each of their parts contain
feveral at the fame time. Thus' the fieet
almonds prefent upon their fkin a reddith
powder which is removed from them by
friction, in their interior part an oil which is
extratled by preflure, and a pulverulent mafs,
frinble and white like flarch, which remains af-
ter the expreffion of the oil. .
9. This is the fimple notion of what T term
immediate materials of vegetablies ; they areall
fubftances varying in their properties, in their
tafte, their fmell, their folid or liquid ftate, their
confiftence, their nutritive, medicinal, or poi-
{onous properties; which may be feparated from |
the different parts of plants, and efpecially from
the fame part, and which by their arrangement
and difpofition in this part do immediately cons
fiitate it. Their gencral or diftinétive charaéter
is their feparate exifiencein the different parts
“of the plants, and efpecially the pofiibility
* of their being feparated or extradted without
. experiencing alteration 'or change: fo that

g ; the
] : 7
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they are obtained abfolutely fuch as they were
in the vegetable compounds, and without their
having been caufed to undergo any alter-
ation capable of rendering their nature dif-
ferent from what it-was in the organs of the
plants of which thcy really formed integrant
paits.
3. It is on this account that, when confidered
. with refpeét to the vegetables towhich they be-
long; and which aremore compounded than they,
becaufe thefe materials only conftitute their difs
ferent parts, they were firft termed the immedi-
ate principles of plants, either becaufe they were
found  to pofiefs the property and the charaéler
of really forming the vegetables by their union,
or becaufe they were [eparated from them by
an immediate analyfis, or by immediate means.
This is the realon why I bave elfewhere de-
fignated, by the name-of immediate analyfis,
that in which we obtain by a firft operation,
and’ without complicated apparatus or pro-
ceffes, the matters contained in a compound ;
and I have chofen the principal and moft {trik-
ing example of this manner of analyzing ve-
'getablﬁ It is fuﬁluultiy evident that thefe
materials could not be termed principies, ex-
cept fo far as they were compared with the
entire plants of which they are compofed; but
this is an expreffion which ought not to be re-
tained, becauie they are not really prineiples: ac-
cordingly chemifts formerly employed them to
furnifh an example of what they called prin-
ciples
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ciples principiated, or formed themfelves of
othr principles much more-ﬁmple-thgn they. 1
have therefore thought I ought te relinquith
this ancient expreflion of principles of veges
tables, and fubfiitute infiead of it, that of im-
mediate materials, which very well exprefles the
notion which ought to be formed of them
relatively to the vegetable compofition.

4. It is {carcely neceflary here to repeat, that
all the immediate materials are the produéts'of
the work of vegetation; it is only of impor.
tance to obferve, that a vegetable fubftance, or
a vegetable part, never confifs of a fingle matter
only, but of feveral at a time; which may
be feparated and obtained, disjoined fram each
other. - It follows that each of the immes
diate materials of vegetables muft be placed
in a particular kind of organs, and that its
fpecial and in fome meafure individual com-
pofition; is owing to the particular firuéture
of each organ. However, it is not to be fup-
pofed that there are as many orders of veffels
oriof cells, as there are of immediate materials
of vegetables: for the numberof thefe amounts
at leaft to. twenty, as I thall foon fliow ; whilft
the number of orders of vefiels does not exceed
five that are different from each other, as I
have fhown in a preceding article. Tt follows
therefore, that each clafs of textures, or of the
organs of vegetables, contains a certain number
of immediate materials different from each
other. = What I am about to fay concerning

‘ the
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the method of obtaining thefe materials will
confirm this aflertion, as we may aftually ex-
traét from a fingle texture fometimes three or
four of thefe different materials,

Arrtricre 11

Of the Manner of extraling the immediate
Materials of Vegetables.

1. THE character of the immediate materials
of vegetables being to prefent all the propertics
swhich they had in the plants themfelves, of
which they formed part, it is evident, that in
order to obtain them fuch, we muft employ
means which‘cannot in any manner alter them.
If each of thefe materials were particularly
placed in a very diftinét fituation, it would be
{fufficient to know this fituation for each of
them, and to extra&t the fubftance which
we withed to obtain by detaching this part;
and in this cafei the procefs would be entirely
mechanical.  This method is pra¢ticable only
for fuch of the materials as are contained, in
the liquid form, in particular cells, or with fuch
as in the folid or pulverulent form are feparatcd
and covered with a cruft or membranous co-
vering; or laftly, with fome which, being
infulated and prodaced by a particular ex-
pretion, are found pure on the outfide of

the
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the vegetables, or of fome of their organs,
whether upon the bark, or upon the leaves, or
between the open parts of the flowers,  or upon
the furface of the fruits.

2, It refults from this diftinétion, that there
are firft of all three mechanical methods, all
equally fimple and equally certain, of extract-
ing or obtaining {ome of the immediate mate-
vials of vegetables.  When thefe materials, fre-
quently fufceptible of [)ecoming thick in the
air, iffue fpontancoufly in the liquid form from
certain points of the furface of plants, whether
through the extremities of dilated wveffels, or
through the fiffures and crevices which are
formed in confequence of a kind of plethora
or  turgefcence, which has violently dif-
tended the fides of thefe wveffels, we fimply
gather them by hand. It is in this man-

ner that the gums, the refins, and the bal-
fams, are collefted : nature herfelf preparing
thefe juicesin a peculiar clafs of veflels, caufes
them to iffuc out by a real {fecretion and excre-
tion fimilar to what takes place in animals, I
hayeindicated this general procefs elfewhere, un-
der the name of the nataral mechanical analyfis.
We fee that 1t affords immediate materials.

3. Some immediate materials of ‘veg‘etﬂ'bles,
though very abundant in the interior of thefe
organized and living bedies, iflue from them
with difficulty-and in*{mall quantity, or even
in fome circumftances not at all.  Human in-
duftry has difcovered how to remedy this incon-

venience,
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venience, and to adopt a fimple method of aug-
menting their tardy emiffion at pleafure, or
determining it when it does not take place {fpon-
taneoufly. Thus the refinous trees are bored
with tools, in order to obtain the juices
which then flow abundantly; the heads of pop-~
pies are gut to extratt from them the white
juice, which, as it dries upon the exterior fides
of thefe capfules, forms opium; and the leaves
of the aloe, the ftalks of the euphorbium, the
zoots of the {cammony, the trunks of many
trees, in order to obtain the extraétive or gum-
sefinous juices which are contained in them
more or lefs abundantly. = It is alfo by this pro-
cefs that the manna is extrafed from the afh,
&e. tlie fap trom the birch,- the yoke-elm; the
beech, the vine, the faccharine juice from the
fugar-maple, the elaftic gum from the hevoea-

caoutchoue, :
4. In other cafes, when the proper juices
which reprefent fome immediate materials of ve-
getables, are inclofed in numerous veficles ar-
ranged in fome parts that are infulated, or may
eafily be infulated, thefe veficles are opened by
means of rafps, or the more or lefs foft and
delicate texture which covers them is taken
off, and they are expreffed either with the
hand ot with, the aid of a prefs: in this manner
the juice is feparated from the folid and difor-
ganized parenchyma belonging to the veficles
in which it was inclofed, Thus the volatile oil -
is
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is extracted from the celtular fkins of the le-
mon, orange, and bergamot. :
- 5. This kind of diffeétion, though grofs and
diforganizing, is not always fufficient for ob-
taining feveral of thefe liguid materials. When
they are deeply hidden in veffels which eccupy
the whole thicknefs, the whole continuity, and-
efpecially the deep partof afrefh vegetable, or
" in cellules formed in the very centre of the
fruits; when thefe juices cannot be extrafled
except after the whole texture has been entirely
bruifed or completely defiroyed ; when they are
intimately mixed with pulpy or pafty fubftances
which are impregnated with them: we are then
obliged to bruife, to grind, or to pulverize thefe
vegetables or parts of vegetables, and to
fubject the pulp or the pafte which is thus
formed to the more or lefs violent force of a
prefs. In this manner the oily and feculent
feeds are treated, in order to extraét the oil from
them, and the tender and fucculent plants, in
order tofeparate their juices. Bruifing orviolent
preffure generally eanfes feveral of the liguid im-
mediatematerialsto ryn outatthefame time, with
part of the fibrous, mucous, feculent, or ligneous
parenchyma, which formed the folid portion;
but repofe and decantation are generally fuffici-
ent for purifying thefe materials, and {feparating
them with fufficient exaétnefs, without any

other means.
6. Filtration through linen or paper is one
of
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of the moft fimple and moft certain means of fe-
parating feveral of the immediate materials of ve=
getables when confounded together in a liquid:
thelight fecula, which renders the juices turbid,
the mucous juices mixed with refinous or oily
bodies that do not pafs through fine paper al-
ready moiitened, are very eafily feparated from
each other by this mechanical procefs. Mere re-
pofe is frequently fufficient for obtaining this
feparation. ~Thus, for example, the acid ex-
preffed juice of lemons,” of oranges, of cur-
rants, of cherries; &c. when kept for fome time,
depofits a more or lefs confiderable quantity of
infipid gelatinous mucilage, which was at firlt
diffolved in the acid: but almoft always this
{eparation, this kind of parting by the
operation of time, is effefted only by virtue
of an intimate alteration, of a more or lefs ad-
vanced change in the very nature of ‘the ve-
getable liquids, which, as T have already fhown,
are extremely fubje@ to decompofition. We
ought not therefore to have recourfe to this
meansfor obtaining the different immediate ma-
terials contained in thefe liquids, except in the
cafes where they feparate very fpeedily, and be-
fore we have caufe to fufpect any alteration in
the combination of thefe materials; an altera-
tion which fometimes takes place very fpecdily.
7.. When the immediate materials which we
with to feparate are in the folid form, and fuf-
ceptible of affuming that of powder by tritura-
tion or pounding, atter they have been reduced
into
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into a pulp or pafte, either with the water of
verdure of the vegetable paris which contain
them, or of forelgn water which may be added
to them while-pounding or bruifing them by dift
ferent means,—they are then diluted with alarge
quantity of frefh water, which by feparating
all the pulverizable molecules, from each other
keeps them firft for fome time fufpended, and
afterwards depofits or precipitates them more
or lefs pure, infulated and feparated, or de-
prived of the portion of foluble matter foreign
to the pulverulent materials that remain in the
water. This kind of waihing is particularly em-
ployed in order to obtair the amilaceons and
the fibrous fecula.

8. All the means that we have hitherto
enunciated are entirely mechanical ; there are
fome others which, without being equally fimple
but appertaining to fome chemical operations,
do mot however require inftruments or aélions
fufficiently powerful to alter, or atleaft fen-
fibly to change the nature and the compofition
of the immediate materials of vegetables. Such
is, in‘{everal circumitances of this extraction of
she immediate materials of plants, is the attion
of fire. Frequently thefe materials, being deeply
hidden or intimately contained in the interior of
the vegetable cells, where they are at the fame
time folidified and attached to their furface,
cannot be extracted from them by mechanical
means ; fimple diffe€lion, pounding, wafhing,
are: then no longer capable of defaching them

from
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from the places to which they adhere, and fe-
parating them in order to obtain them alone.
Frequently alfo, though they do not poflefs
the folid form which T have juft mentioned, but
are in the liquid form; their imperceptible
drops are contained in fuch fmall cells, and at
the fame time {urrounded with fuch dry tegu-
ments, that- it would Dbe in vain to attempt
to extraét them by-all the procefles of trituration
and of preffure that have been indicated. In this
cafe by macerating the vegctable parts which
contain them for fome hours in cold water, the
fides of the cells in which they are contained be-
come foftencd and diftended ; the finall drops or
the lamellated flakes of the immediate materials
of which T {peak begin to be infulated, and de-
tached ; and by afterwards applying a gentle
Ireat to the vegctable parts thus macerated,
the caloric which penetrates the molecules of
the immediate materials we with to obtain
fufes ‘them when they are folid, detaches
them more when they are liquid, and at laft vo~
latilizes them, gives them the form of vapour,
and enables them to be extraéted by diftillation.
This is what happens in the diftillation per-
formed in order to obtain the volatile or effen~
tial oils, It is evident that thisichemical procefs *
is founded upon the property which thefe im-
mediate materials pofiefs, of being fufed and
reduced into.vapour without undergoing any
kiud of alterdtion in their nature and compo-
fition. ~Theére are, however, very-few of .thefe
2 materials
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materials that are fufceptible of being difen-
paged in this manner without alteration, by
the mere fufing  and volatlhzmg aftion of
the fire.

9. But fince many othm of thefe materials,
placed in the fame condition as the preceding,
that is to fay, inclofed in fmall cellules, or
thick and  folid, fo as mnot to be capable
of being extraéied by any means of tapping,
arc at the fame time foluble without being al-
tered by water, alcohol, the oils, and fome-
times even by the acids very much diluted : for
want of other praéticable proceffes for their
extradlion, one or the other of thefe folvents is
ufed in order to obtain them {feparate. Some-
times indeed two, or even more, of thefe im-
mediate produéts of vegetation are diffolved at
the fame time in the fame liquid employed for
extraéting them: different means are then
.ufed in order to obtain them feparate; flow
evaporation, the admixture of different liquids,
and fometimeseven certainappropriate re-agents
anfwer this purpofe. Here alfo, as in all the
foregoing procefles, we imitate the method of
nature, which, by the agueous folution of the
fap or of the proper juices, carries the imme-
diate materials of plants towards the furface of
theft organized bodies, and frequently caufes
their fepatation by evaporation toenfue hy the
atmofpherical air and heat.

10. In a word, all the operations, w hclher
mechanical or chemical, but not alterant, which

3 4 ; are
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are practifed in order to procure the different
immediate materials of vegetables, and the dif-
ferent produdis to which vegetation has given
rife, however varied they may be, even in the
concife account which I have given of them,
and ftill mare fo in the genius and the refources
of the chemift who wifhes to obtain them, co-
incide in this fingle point, that they feparate
without caufing them to undergo any change
which ean alter their nature, the different mat-
ters which are contained in an entire ye-
getable;  that they enable us to diftinguifh
thefe matters, and afterwards to examine
each in particular, in order to determine their
characters, properties, relative differences and
compofition ; {fo that the mutual extraction and
{eparation of all thefe immediate materials is
the firft {pecies of analyfis that is. apphed tove-
getables.

ARTICLE 11[

Of the Eﬂﬂm&‘?‘atwn and Cleffification of the
immediate Materials of chem&le.s

1. WHEN we have fucceeded in finding the
means of extraéting and feparating from each
other, the different matters which form the ve-
getable compounds, and have thus become ac-
guainted with what are termed the immediate

Vor. VIL M materials
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materials of plants, the firft quefiions which
prefent themfelves to the mind relate to
the number and difference of thole mate-
rials themfelves. We aflke ourfelves by what
charaéters we may know this difference of the
materials from each other, and to what number
their {pecies, or rather their genera, amount.
Under this double queftion -is comprehended
the expofition of what I term the claffification
and enumeration of the immediate materials.
In order to underftand them well, we muft revert
to the period when chemifts, informed by the
proceffes of the arts, and elpecially by the
pharmaceutical manipulations, that they might
extraét from a vegetable, or from the different
parts of a vegetable, from its root, its fialk, or its
leaves, matters different from each other,—and -
having endeavoured to compare thefematters with
each other, muft have found that, notwithftand-
ing the very remarkable difference fubfifting be-
tween the numerous vegetables that ornament
_ the furface of the globe, approximations may
however be eftablifhed between materials
which were feparated, frequently even from
plants the moft oppofite to cach other in their
ftruéture and their properties. :
2. It was then that forming for the firft time
a diftinét idea of the vegetable compofition,
they difcovered that ﬁm:lar materials were: .
found in all plants, and they began to form
thofe approximations which I have juft men-
tioned. They faw that amongft thefe materials
fome
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fome weie liquid, others more or lefs folid ; 3
fome foluble, others infoluble in water; fome
had a glutinous confiftence, others more or lefs
fluidity ; thatfome were inflammable, and immif-
cible with water ; that others had not the fame
inflammability, nor the fame immifeibility ; in
a ward, they thus formed feries of charaéters
or properties which: ferved to diftinguifh thofe
materials from each other. Hence gradually
arofe the difiinétion and the claffification of what
they have {o long termed immediate principles
of plants. The number of thefe prineiples foon
inereafed ‘in proportion as. the refearches of s
chemifts were multiplied, and as the neceflity was
felt of regularly arranging thefe immediate ma-
terials in a methodical order.
< 3. Suppofing that we dlready knorw, and are
able to collect, all the immediate materials, the
union of which forms in particular the collec-
tive whole of the vegetable; let us imagine, in
order to reptefent this whole, and to procced
with ordet to the vegetable analyfis, all the
plauts mixed and pounded as it were, forming
together only a fingle mafs produced by ve-
getation confidered in its totality, {ubjetted
afterwards to the different means of extraélion
which T have defcribed, and feparable into a
feries of different matters; let us imagine this
feparation, carried to the poimt which we can-
not pafs without deftroying the compofition
itfelf and changing the nature of thofe differ-
ent matters, This is the notion which we have
M2 to
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~ to form of the produéts of the immediate ana-
lyfis, or of the immediate materials of vege-
tables. Each of them is then no longer con-
Aidered as belonging in particular to fuch or
fuch a plant, but to the colleétive whole of ve-
getable compofition, to the whole mafs of ex-
ifting' plants. Each of them, of an identical
general nature, reprefents in fome fort the fame
matter exifting in all vepetable bodies. For
example, the gummous juice and the faccha-
‘tine juice are the fame in all vegetables; in
every plant, or part of a plant, from which
they have been taken, they are exaétly the fame:
{o that with only a few vegetables, provided we
choofe them in fuch a manner that they can fur-
nifh all the compounds which have hitherto been
admitted amongft the immediate materials of
plants, we may be confidered to proceed in the
vegetable analyfis in its whole extent. |
4. Undoubtedly we cannot yet be certain
that we have arrived at the complete difcovery of
all the immediate materials of vegetables: that
we have extraéted and know them all, that there
_ Temains nothing more to be difcovered amongft
thefe, materrals s—fueh an affertion would even
be repelled by the eight or ten new prin-
ciples, acids and othels, that have been difco-
-vered witlnn thefe twenty years paft, which
have been added to the catalogue of thofe which
had before been known and diftinguithed. Un-
doubtedly this catalogue, fo far from being com-
pletcd at the prefent day, is perhaps incapable
S of
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of ever being fo, nor can we confine within any
limits what ftill remains to be done in this re-
fpeét by the human intelleét. However, it is
neceffary to eftabliflia kind of boundary in the *
prefent ftate of our knowledge; it is neceflary
while confidering the fcience at the point of per-
fection to which it has arrived, eveniere it only
in order to draw up the catalogue of the ‘mno-
tions that have been acquired, to prefent an
enumeration of thefe materials; and it is in or-
der to prefent this enumeration that the moft
able and moft ingenious chemifts have particu--
larly occupied themfelves for fome years paft:
5. Some have taken for the bafis of the
claffification which they have adopted, the
“mode itfelf in which they were estraéted, or
the order of analyfis. Thus Rouelle, in his
table of the vegetable kingdom, has treated fuc-
ceflively of the analyfis of plants, or of the
materials feparated by a gentle or a violent fire,
by water, by fermentation, and by alcohol; others
have followed a method relative to the order of
the diffeétion of the plants, or of the natural
and fimple extraétion of their ‘materials with
refpect to the furaéture or the different-vafcu-
lar {yftems of vegetables: this is the courfe
which Bucquet has followed.  Some others
have founded their principa.l divifions upon
the properties made ufe of in common life, '
or in the arts,  Moft have confidered them in
no other point of ‘view than  that of medi-
cmal preparations, and have followed only a
pharma-
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pharmaceutical order. = A very great numbey
have fimply treated of thefe matenals according
to the feries of different oPLratxons to whlc};
they are fubjeéted. None of thefe methods has
yet been fyftematic, and founded upon a coms
parifon of the properties of the different immes
diate materials of yegetables.

6. When we counfider in the moft general
manner, or under the moft extenfive point
of view, the different modes of claffifying
the produéls, or immediate materials of plants,

“we find  that- only four principal - methods
of divifion or of claffification can be admit-
ted amongft them. And in fact we may fol-
low firft the anatomical order, and examine fucy”
ceffively the materials of the roots, the bark,
the ftems, the woods, the leaves, the flowers,
the fruits and the feeds, or even direéting our.
Attention to the interior ftructure, thofe of the
common, the proper, the utricular, and the
cellular vefiels. But thisfirft order reprefents in-
ceffantly the fime objeéts whichve fhould thus
be obliged inceffantly to reronﬁder for each
of the parts of plants, though very  differ-
ent in their firu@ure and refpedive fituations,
frequently contain maiters analogous to thofe
which are contained in others, and it is evident
that the mere feat or place does not indicate a
difference  fufficiently conftant or fufficiently
murked to afford acertain bafisfor the diftinétions
to be efiablifhed between thofe different mate

_uals.
We
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We may choofe for this bafis the properties
themfelves ~of the materials, diftinguifhing
them into nutritive or alimentary, medicinal,
combuftible, textile, fermentefeible, folid and
permanent, &c. But this fecond method, which
may have its advantages in the applications of
the {cience, has however too few relations with
the philofophical views, and the individual pro-
grefs of the latter, forit to be capable of afford-
ing the advantage which is fought in it.

7. A third method of diftinftion between
- thefe feveral vegetable bodies or compounds
might be founded upon the really chemical
charaéters, or the intimate properties by which
they are feparated and known, = For example,
fome immediate materials are mucous, others

are faccharine, fome are acid, fome oily and in-
flammable ; fome are coloured, fome folid and
infoluble, and fome approach to the animal {ub-
ftances. ~We might even combine with this
firlt divifion that which confiders the materials
with refpeét to their flate or confiftence as li-
“quid, foft, fibrous, glutinous, lamellated, pul-
verulent ; thofe alfo which diftinguifh them by
their tafte into fweet and infipid, {weet and
and faccharine, acid, acerb, bitter, acrid; by
their fmell, into odorant, inodorous, fetid, aro-
matie. This method of difpofing the materials
of vegetables is one of the moft ufeful and mofd
philofophical ;- it depends upon the chemical
properties on the ofie hand, whilfi on the other
it leads to the knowledge of the advantageous
o, \ ; : or
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or ufeful properties: it therefore in every refpeét
merits the preference beyond the two firf, and
it'will foon be feen that it is the method to which
I approach the neareft.

8. Laftly, the fourth method, the moft phi-
lofophical of -all, which fuppofes the greateft
advancement in the feience, and which can
yet be prefented only in idea or expectation,—
which, in a word, is far from being able to be
brought to that point of perfeiion which it
may hereafter attain, and which will then be
followed with- one accord by all who fhall
occupy themfelves with the ftudy of nature,
is that which, founding itfelf upon the pro-
grefs of vegetation, of vegetative chemiftry,
fhall'avrange the immediate materials according
to the order of their fucceflive formation in
plants, and difpofe thefe materials according to
time and the periods of their appearance and
their creation. In order to comprehend this laft
divifion perfectly, T muft here mention; that not-
withftanding the little real progrefs which che-
mical feience has yet made in the knowledge
of the phenomena of the growth, and of the
particular vitality of the plants, it has however
already elevated it{elf fo much in its conceptions
and experiments, as to know that the imme-
diate materials of vegetables are formed fuccef-
fively, at different periods of vegetation, that
each of them belongs in fome meafure to one of
thefe periods; for example, the mucous fapand
the mucilage to the firft periods of vegetation,

the
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the ficcharine fubftance to the germination and
the maturation of the fruits, the ligneous fub-
ftance to the growth and frutefcence, the oil and
the wax to the fruétification ; that all thefe dif-
ferent materials are only progreflive modifica-
tions of the fame matter, of a fingle primitive,
ternary or uaternary compound, which feems to
commence with the fappy gum, and to finifhwith
the wood and bark; and that by thus invefti-
gating, either from an attentive exammation of
the phenomena of vegetation themfelves, or by
a comparative analyfis of the different vege-
table materials, an analyfis placed in fome mea-
fure at the other extremity of this philofophic
chain, we fhall be able hereafter to find out the

_ order, the fucceffion, the epocha of the forma-
tion of each immediate vegetable matter.

9. It is by combining thefe two hafes, as
far as the ftate of the feience has penmitted me,
the' chemical charvaéters on the one hand, and
the fucceffion or the relative period of the for-
mation on the other, that I {hall here give the
claffification and the enumeration of the imme-
diate materials of vegetables, the number: of
which I reduce to twenty différent matters, viz,

A. Sap. 2
B. Mucous matter,
L. Sugar.
D. Vegetable albumen. -
E. Vegetable acid or acids,
F. Extraélive.
. Tanin,
H, Starch.
I. Gluten,
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1. Gluten-

K. Colouring matter.
L. Tixed oil.

. Vegetable wax.
V. Vegetable oil.

0. Camphor.

P. Refin,

" Q. Gum refin.
R. Balfam.

5. Caoutchouc.
T. Ligneous matter,
U. Suber.
10. I muft obferve, that of the twenty mate~
rials which I have juft emimerated, the fix firft
are frequently diffolved in the water of the

- plant, circulating with the fap, orave fufceptible

of diffolving in the water which we add tothem ;
the three following, the ftarch, the glaten,
and the colouring matters, have a pulverulent
or lamellated form; the oily fubftances, from
the fixed oil to ecaoutchouc inclufively, in-
flammable and infoluble in water, are inclofed
in particular cells or veffels ; and the tio laft,
thé ligneous fubftance and the fuber, form the

folid mfoluble part, the common fupport . and

integument of all the parts of vegetables. Of
‘chcfc twenty fubftances, there are at leaft four
which have been miftaken by the chemifts bes
fore me; or which they have mot diftinguifh-
ed from the other materials, or haye ne-
gledted to fiudy as particular plodu&s, thefe
are the albumen; the wax, the ligneous matter,
and the fuber. Fach of thefe 1mmedw.te ma-

terials,
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terials, the properties of which I am about to
examine, ought to be confidered as a peculiar
genus of vegetable compounds, to which the
{pecics or varictics will be referred, according
to the flight differences they poflefs in the dif-
ferent vegetabies: in examining each of thefg-
bodies;, I fhall confider fucceffively and in the
{ame order for all.

A. The feat or fitnation whichitoccupies.

B. The procefies for its extration.

C. Its chemical properties.

D. Its chemical produéts.

£, Tts fpecies or varieties. ©

F, Its ufes.

Anquz.]-: 1V.

OF the finj? of the immediate Materials of
Fegetabies, namely the Sap.

A. Seat.

1. T CONSIDER the fap as the firft of the im-
mediate materials of vegetables, becaufe thisisthe
liquid which in faét thows itfelf the firfvin vege-
tation.  When the motion which takes place
in trees and plauts at the firt warmth of
fpring, and after the long fleep into which they
have been funk by the cold of the winter, be-
gins to dilate their buds, and caufe their leaves
; { to
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to unfold themfelves, the fap which fwells the
common veffels, and perhaps even at this period
all the orders of veflels of thefe organized bo-
dies; opens as it were, by its pmn:ds, the fcene
of ‘vegetation; it afcends from the root into the
flem, and from this by the medullary prolonga-
tions under the bark, and to all the extremities
of the trees and plants which it dilates, which
it develops, and which caufes it to grow with
greater or lefs aétivity. In this plethora, this
neneral turgefcence of the veffelsof thefe bodies,
fore parts of their fides are unable to refift the
difienfion which they experience ; fiffures, cre-
vices are formed ; the fap opens itfelf a vent on
all fides, and flows out with more or lefs force,
either by the cortical fiffures, or in the vicinity
of the buds, or at the extremity of the ftalks.

B. Extrattion.

g. Ir wecut young branches at this period
of the motion of the f.lp, and place the extre-
mity that has been cut in a bottle, there iffues out
a quantity of this liquid fufficient to. enable us
Lo obtain nearly half a kilogramme (from twelve
_ tofixteen ounces) in twenty-four hours. If we
pierce the trunk of the tree horizontally withan
auger, there runs out a fufﬁcwncy to enable us -
to colleét quantities ufeful in feveral of the
arts, and efpecially in the preparation of an
acidulous and vinous liguor, much employed
and very ufeful in feveral of the forefts of Ger-

many.
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many. In America, the fap of feveral kinds of
maple is obtained by the fame procefs, in or-
der to extraét from it fugar fimilar to that which
is furnifhed by the {pecies of gramen cultivated
in the colonies of the Europeans in America.
It was long ago known, from thefe two kinds of
experiments upon a very large feale, that the
fap of trces contains faccharine matter, and
that it 1s fufceptible of fermenting or yielding
a vinous liquor; but thefe firft notions were
very: remote from the remarkable difcoveries
that have been made fome years ago upon this
fubjeét by Citizens Vauquelin and Deyeux,

C. I’Lyﬁcﬂ Propertics.

- 3. 8ap is a limpid and colourlefs liquid, which
was long believed to be pure water, and which
on that account was denominated fears. ts
tafte is fometimes infipid, flightly faline, fone-
times fweet, almoft always brifkly acid or acid-
lous. Immediately after it has been extracid
from the trees, it contains no foreign fubfianc,
‘1o folid matter, no flakes, and it has no colous
it often frothsmuch upon the flighteftagitatiol
When we pierce, or even when we faw trees ¢
far as their centre, and apply the ear clofe t
the cut of the faw, we hear a crackling or
ruftling noife, perfecily fimilar to that of bubble
- of air, when, by the effect of compreffion, theypaf:
through a liquid, from which they efeape with
difficulty.  When kept fm fometime in a well
clofed

5
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clofed hottle, a fpontaneous cffervefcence tales
place, which puthes out the cork, asis done by
fermenting “wine: it ‘then becomes ftrongly
Jacid, powerfully reddens the blue vegetable co-
lours, and is ‘turbid in a more or lefs fenfible
degree.  Lts confifience is mever mucous or
Topy ; on the contrary, itis verylight and liquid.
Tt cannot therefore be confounded with any of
the materials that are to be examined aftesr it,
becaufe it has none of their apparent charatters.

D. Chemical Properties:

4. Sar éxpofed to the fire becomes filled with
bubbles, fwells and readily yiclds carbonic acid
gas; when it is evaporated, it diffufes a {irong
fmell of vinegar; it affords an extraét of a
beautiful red colour mixed with tanin; the lat-
ter exifts in the fap of the oak and the beech ;
it fometimes .affords a {mall guantity of al-
Tumen, but then it contains no tanin; we find
fccharine matter in it, efpecially in that of
e maple and the birch; it ‘hecomes brown |
luring its evaporation ; it alfo affords carhonate
if ammonia when it is diftilled to drynefs.
Amongft its products we diftinguifl vinegar,
which is the more abundant, the longer it has
_ been kept afterits extra&ion fiom the trees, be--
fore the period at which it is fubjeéted to the
action of the fire. In itscoal we find carbonate of
pot-afly, carbonateof lime, muriate and fulphate
of pot-ath. Thefe are the phenonienona deferibed
by Citizens Deyeux and Vauquelin, after the
treatment of the fap by the fire, i e

et 5. We
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3. When we leave fap expofed to the air, it
affumes the yellow and the brown-colour; it de~
pofits many flakes which Citizen Deyeux be-
lieves to be a kind of vegeto-animal or gluti-
nous fubfiance, held in folution by the acetous
acid. It foon ferments, yiclds a great quantity
of carbonic acid gas, becomes more mtcufcly
four, -and f'ozms a kind of winous and aci-
dulous liguor, from which we may extraét -
- alcohol by diftillation. If we leave it for a
longer t'im_e to become altered in the air, it alt
fumes a fetid fmell, becomes very brown, depo-
fits a filamentous and gluey mucilage blackifl
at its furface; at laft it becomes ammoniacal.
Thus it is fufceptible of the three fermenta-
tions, the vinous, the acid, and the ammoniacal
or putrid,

6. Sap mixes in all proportions with water,
which dilutes, extends, and diffolves it, when
it is thick and vifcous, which alfo facilitates
the feparation of its different flakes, and the
motions of {pontaneous alteration, shich the
different materials of ' which it’ confifts are cap-
able of expetiencing. Tt only acquires lefs co~
lour after having been diluted with water.

7. The powerful acids expel from it the car-
bonie and the acetousacids; and form calcareous
falts with a bafe of pot-ath, which are found
by evaporating the faps to which they have
been added. They alfo feparate from them con-
crete flakes, at leaft in feveral kinds of faps.
When they are coneentrated, particularly the {ul-
phuric acid they burn and blacken them, by

4 carbonating
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carbonating the extradive and glutinous ma-
terials which they contain. The nitric acid
converts their extraéts into mucous and oxalic
acids; the latter thows that lime exifts in them.

8. The atkalis combine quiekly and eafily
with fap; they faturate the excefs of acid, which
it almoft always contains ; they prevent its de-
pofition and precipitation fo quickly as it would
do fpontaneoufly ; they retain in folution the
tanin, the extraéts, or the vegeto-animal fub-
ftance which it fometimes appears to confain.

9. The falts, properly fo called, merely difivlve
the materials of fap, check its fermentation,
preferve its integrity without caufing it to un-
dergo any alteration, and without being able
 to aflift in rendering us'acquainted with its prin-
ciples.

10. The fame is the cafe with the metals and
metallic folutions; they cannot afford us much
light with refpeél to thenature of fap: the firft be-
‘comeeoloured or diffolved ; thefecond fometimes
unite with the acids which are contained in
it, and f{aturate them; metallic folutions are
entirely precipitated init, either by the extrac-
‘tive matters, or by the acetites which form
part of this vegetable liquid, and aé upon
the metallic falts by double eleétive attrac-
tion. : : : :

11. Citizen Deyeux has concluded from his
experiments that{ap is a compound liquor, con-
taining calcareous acetite and a vegeto-animal
~matter united with the acetous acid; it is to
this
S -
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this matter he attributes the {pontaneous preci
pitation. of the faps in the air, the fermation of
the ammonia, and the fmell of burned rope,
which is diffufed by the refiduum of its evapo-
ration. when placed upon ignited coals. He
compates this fubftance with the glutinous mat-
ter of cheefe, equally foluble by the acetous acid,
and forming ammonia.

12. After the experiments of Citizen Deyeux,
anade in Germinal and Floreal of the year4, Ci-
tizen Vauquelin inftituted a fimilar inquiry re-
fpediing the faps in the fame feafon of the year
5. The firft had examined the fap of the yoke-
_elm and the vine; the fecond has analyzed thefe
of the elm, the birch, the beech, and: the
yoke-elm : in all he has conftantly found ace-
tite of pot-ath and acetite of lime, fometimes
acetous acid inexcefs, fometimes carbonate of
lime and carbonic acid, a faccharine matter,
‘tanin, gallic acid, two very high-coloured ex-
-tradts ;  the one foluble in alcohol, the -other
only foluble in water. Hence he concludes,
sthat -all the faps are-acid, that they contain
either acetous or carbenic acid, or bothatence;
‘that part of the acetous acid 1s combined in
them with the pot-afh, -and the other with
lime: that the faps which. contain acetous acid
in a free ftate contain no carbonic acid, neither
“free: mor united with a bafe, but that both-acids
are often combined with thefe two bafes in -the
dame fappy liquer; that all the faps contain
-wegetable matters, syhich become ‘coloured in

Vor. VIL o the
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the air, and by the effeéts of heat; that they
all yield ammonia by diftillation ; that muriate
and fulphate of pot-afh are alfo found in all.

13. It is eafy to conceive, from the interefi-
ing difcoveries of the two French chemifts, that
{ap is a yery much compounded liquor, in a
certain degree comparable with blood, contain-
ing a large part of the materials of plants,
difpofed to form them all, according to-the
different places which it is deftined to traverfe,
or in which it refides. I fhall fhow hereafter,
that a portion of the fubftances which it holds
in folution, proceed from the foil itfelf in which
_the roots are fituated.

L. Speciestand Farietics.

14. Wz ate yet far from having examined a
fufficient number of {pecies or varicties of faps,
to be able to draw general and certain con-
clufions with refpect to their comparative proper-
ties. Hitherto only the faps of the vine, the
elm, the birch, the beech, the oak, and the
yole-elm, have been analyzed. -The following

.is what already refults refpeéting the difference of
thofe liguors, according to the comparative ana-
lyfis that has been made of them.

The faps of the oak and the beech contain gal-
lic acid and tanin ; they cannot at the fame time
contain animal fubftance, becaufe this principle

~would precipitate it. -~ Accordingly, by mixing
_thefe faps with white of egg, with a folution of
e B glue,
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#lu¢, and with a folution of the gluten of flour in
viuegar, Citizen Vauguelin has obtained a preci=
pitate of tanned animal matter. After having fe-
parated this precipitate, the fupernatant liquor
contained gallic acid; acetites of pot-ath and of
lime, and two extradts: the one foluble in al=
cohol; the other mucilaginous, infoluble in this
liquor, and capable of being converted into mu-
cous and oxalic acids by the nitric acid.

The faps of the bireh and the maple contain
a fufficient quantity of faccharine matter for it
to be extratted with advantage, and for their
forming a kind of vinous liquid by the fermen-
tation which they are capable of undergoing.

Finally, there aie feveral faps which contain
a4 remarkable quantity of nitrate of pot-afh.

It would be fuperfluous here to obferve, how
ufeful and interefting it would be to analyze the
faps of different trees; what interefting refults
might be obtained  from this analyfis, for
the completion of our chemical knowledge re-
fpeéling the vegetable compounds; and after-
wards for vegetable phyfics.

F Uﬁs.

15. Ir is not difficult to fee that the ufe of
the fap in the economy of nature is to ferve the
purpofes of vegetation by developing the parts
of plants, and the formation of the different
immediate materials of plants; that this liquid

Ng is
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is the principal fource of all the vegetable li-
quors, and even of their folid materials.

16. Though it canuot be faid that the faps
are real food for man, thofe which contain fugar
may to a certain degree anfwer this purpofe.
They ate ufed for preparing drinks, viuous,
firengthening and refrefhing liquors, which are
highly eficemed by phyficians, and employed
in many parts of Germany in the treatment of
acute and febrile difcafes. Befides whieh, the
ufe which is made in North America of the fap
of the maple, in order to extract fugar from
it, which affords a fubftitute for that of the
African or American fugar-canes, proves that
we may at leaft rank this liquor in the clafs of
auxiliary foods.

Addition to the Article on Sap, relative fo the
eapreffed Juice of Plants.

1. We may rank after the {zp, and éven con-
fider as a fpecies of this liquid, that which is
termed the juice of plants, and which is ex-
trated, either for medicinal ufe in the labora-
tories of pharmacy, or as a matter ufeful in
the arts in fome manufattories. In fact, thefe
faps, from whatever plants we may take them,
or from whatever frefh vegetable we may extraét
them, are compofed n a great meafure of fap;
for by pounding thefc organized bodies in a
mortar, we break and open in all their conti-

; nuities
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puitics the common or fap-veffels which are
filled with it. The procefs for obtaining
them is extremely fimple. The frefh, green, and
fucculent plants are chopped fimall, or pouud-
ed in a mortar of marble or wood ; the latter is
efpecially preferred-when the operation is to be
performed upon acid herbs; they are moulded
with the hand into a kind of ball, which s
forcibly prefled, or they are inclofed in a piece of
Tinen, which is tied together, and afterwards put
into a prefs; fometimes, in order to caufe the
juice which they contain to flow freely, water is
added, particularly when the plant:. are too dry,
or when they are too vifcous.

g. As by this manipulation we obtain juices
very much coloured, very turbid, and much
charged with the fibrous parenchyma of the
plants, which the pefileor thecutting inftruments
have laceratede in all their points, it is evident
that thefe juices are far from being the pure
liquid which diftended their veflels. They not
only contain fap, but they are alfo mixed with
the liguids inclofed in the proper vefiels, the mu-
u]ages feparated from the utricles and the cor-
tical layers, with fecula or fibrous parts, more ot
lefs minute, torn away from the textureof the ve-
getableitfelf. Of thefedifferent matters thusadd-
ed to the fap, forze, being difiolved in water, can-
nothefeparated from thofe which belong to thefap
itfelf, except by chemical proceffes more or lefs
complicated; others, being enly difleminated

' 2 . and
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and fufpended in the liquid, and confifting of
folid molecules, are much more eafy to be pre-
cipitated from it..

3. The{feparation of the latter, which deftroys
the tranfparency and purity of the exprefled
Jjuices of plants, is efpecially recommended. in
the:lzboratories of pharmacy, in order to effect

4what s call eddefecation : reft alone is frequently
© {ufficient to anfwer this purpofe. When the

Juice is very fluid, the fibrous particles of the

fecula approach to each other, colleét together,
depofit. themfelves in the form of flakes more
or lefs green at the bottom of the liquid, which
only requires to be decanted in order to have it
fufficiently pure. This fimple procefs, ‘it is true,
can only be ufed in thofe cafes where the j Jjuice
is not fufceptible of {pontaneous change, where
it contains no volatile and odorous principle
which it is neceffary to preferve, in order that
it may enjoy all its medicinal properties: for
the fpontaneous precipitation, and the complete
depofition of the fecula, frequently require fe-

* veral hours; and this time is {ometimes {uffi-
cient for an interior motion or fome alteration
to cfiablifh itfelf in the juices, efpecially when
the temperature is elevated above fifteen degrees
in the atimoiphere.

4. Sometimes filtration thmnoh paper with-
out fize is had recourfe to, in arder to feparatc
the fecula frem the juices. This procefs is
practifed only for the moft fluid and lighteft
Juiges, that are required to be pur;ﬁed quickly ;

fuch
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fuchas thofe of houfe-leek; purflain; 'lettuee;
filccory, &c..- In other circumitances; efpecially:
when we have to treat juices.a little wifeid,
mucilaginous, - thick; and containing nothing{
volatile, as’ the juices of borage, buglofs,
pellitory, or nettles, we mix: them with a lit—
tle white of egg and water, then ftir- them,”
caufe them to boil for a-moment, -and filtratg
them when they have cooled.  The albumen, as
it coagulates, forms a reticular fubftance, which;:
in ‘its afcent, ‘detains ‘and -feparates: all ~the
feculent particles that troubled the liquid. - But
the heat of the ebullition gives them a-much
deeper colour than they had before, and “alters
them fenfibly ; fo that this is not imerely
2 defecating, but an aétually decompofing
procefs.

5. There ‘arc fome juices whofe alterability is
fo great with refpect ‘to the odorous matter
which they contain, ‘and which it is neceffary
to preferve for the medicinal ufe for which they
are deftined, that we have been obliged to feek
means of feparating the fecula with fuificient ce-
Terity not to leave them time to become altered,
and gentle enough not to change or affeét their
intimate nature. Such is the procefsemployed for
defecating the juices of creffes, cochlearia, bec-
cabenga, and all the antifcorbutic juices which
have an acrid and pungent:odour. It confifts
in putting them into a matrafs or bottle, the
mouth of which is covered with a piece of wet
parchmcnt perforated with feveral punétures with

a pin,
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" apin, plunging this bottle into anofher veffel
filled with boiling water, and fuffering it to re~
main for fome minutes in this bath; we foon
{66 its fecula colle@ in: coucrete flakes, which
gradually depofit themfelves at the bottom;
we then filtrate the liguid, which is found te
have loft nothing of: its fmell or of its propei=
fies. This procefs is founded upon the nature
of the fecula, which appears to approach fto
that of albumen or glutinous matter, and as
fuch to be coagulated by the aétion of the fire,
and afterwards ceafe to be capable of being fuf:
pended in the liquid.

Laftly, another means is fometimes em-
ployed, . in order to defecate the juices of
plants, by adding to them vegetable acids, Temon-
juice, vinegar, fometimes even wine, and: efpe-
cially white wine : this praétice is-efpecially re-
commendedin fome foreigndifpenfaries. Indeed;
it is only propofed for the antifcorbutic juices;
with which we thus join a fubfianee that ean
only augment their energy, and add to their me-
dicinal virtues; it is alfo founded upon the al-
buminous and coagulable property of the fe-
culent matter, It is very evident that if thefe
juices contain glutinous matter, this principle
muit remain in part diffolved in the defecating
acid. i ”

7. The purified or depurated juices of plants
have great analogy with fap; like it, they fre-
quently contain a free acid, and almoft always
acetites, either of pot-ath, or of lime; like it,

: they
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they are coloured by the action of the fire ang

the air ; like it, they precipitate coloured flakes

by the addition of oxigenated muriatic racid;

like it, fibally, they yield by evaporation; ifed

or'brown ‘extraflive matters. They, however,

differ from it in the circumftance that facchas

fine matter is ‘rarely found in them, and never

tanin or gallic acid: In general, the two-latter
materials are only met with in the faps of the
trees ; they have the moft intimate relation with

the ligneous fubftance; they confiitute either the

fource or the depofitary of this folid fubflance.

The juices of plants differ alfo from fap in the

circumflance that we frequently find in them a

greater orlefs quantity of gummy mucilage,

which exifts but very rarely or never in the lat-

ter; and we fee that thefe differences depend

either upon thefe of' the young, fiicculent, her-

baceous plants, from which the juices are ex-

preffed, or upon the manner itfelf that is em-

ployed for obtaining them, the violent preflure

which'is pradtifed. Citizen Vauquelin has lately

found the malate: of dime to exift in confider-

able: abundance in  the juices of the houfe-
leek (fempercivum zeflorum), and of everal

{pecies of fedumn.

8. Ina chemical point of view, the expreffed
Jjuiees belong much more nearly than the faps to
the hiftory of the extraél, or extraétive i, ge-
neral. . When we evaporate ithe former Tiquids
by the allion’ of the fire, in order o obtajn
what are termed infpiffated juices; fuch as the

Juice
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juiceof borage, of the elaterium ‘or wild gourd;
the juiceof the acacia, that of hypocifius, of
{loes, opium, &c. weactually prepare‘a kind of
extraéls or extradlive mixtures, confiderably-re<
fembling thofe that are obtaiued by the action
of 'water upon the dry vegetable {ubftances. - I
jhall fpeak of them again under this relation in
one of the fubfequent articles.

Arrrcre V.

Of the fécond of the immediate ﬂlatcrmls of
. Veoembles, of the Mucus, or the Mucilages
] ngi G ums.

A Se.at

=D MUCUS mucous fubftance, or muc:lage,
fo eafily diftinguithable by its vifcofity, its thick
and gluey confiftgnce, its faint or infipid tafie
is found in many vegetable parts different from
gachother: itis one of the moft diffufed of the
immediate materials of vegetables, and which
the work of vegetation feems to form the moft
eafily and frequently. Tt is known in all the
organs of plants, when by pounding them their
particles adhere to one another as it were, in
a pulp, when all the fubitances that are brought
into contaétwith them, fiick and adhere to them,
when! they join' with this firft ‘property an infi-
pidity, or faint tafte more or Tefs pccuhar, and

an modomus quality, B :
a, ]’t



SAP OF VEGETABLES, Pihvg

2. It is found in-a great many roots, fuch .as
thofe of the mallows, confolida, the lily, &c.and
in general in thofe of young plants, in fuch: as
do not naturally become lisneous; -or thafe
which only become fo very late. It -exifts in
the ftalks; and efpecially under the epidermis,
and between the laft cortical layers, which it
moiftens, through which it frequently forms
itfelf a vent, in 01(ler torun out, as we fo often
fee in the fruit-trees, efpecially in thofe that
produce fione-fruits. It is alfo found in the
leaves of a great number of vegetables, almoft
at all periods of vegetation, and in all towards
the eommencement of their opening and un-
folding themfelves. This we may afeertain at
this period, by crufhing between the fingers the
delicate texture of the leaves, which firongly
adheres to the fkin; it frequently’ accompanies
the pulpy or parenchymatous texture of the
fruits, always the integuments of the feeds,
fometimes the exterior, fometimes the inte-
yior.  Before the cotyledons are formed, and =
have become dry and farinaceous, they exift
under the gelatinous, tranfparent, and vifcous
form of a mucilaginous fubftance. :

3. Very frequently the mueus is intimately
mixed, or even combined with fome other im-
mediate principles of vegetables, efpecially with:
fugar and the acids, as we find to be the
cafe in moft of the fruits from which the juice
is eafily extradied; fometimes with the amila-
ceous fecula or ftarch, with the fixed oils,
: : : with
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with the refius, or the gum-refins. When it is
alone and infulated, it frequently forms a real
plethora in the differeut organs of the vege-
tables, and particularly Dbetweéen the external
lamina of the ecortical layers below the epi-
dermis, efpecially towards the extremities of the
branches, of the petioles, of the peduncules of
the flowers and fruit; it is moft frequently at
thofe points where there are a great number of
interruptions and fiffures in the continuity of
the epidermis, that the mueus iffues and runs
out on the furface of trees, which frequently
contain a large quantity of it.

B. Extrafion.

4. When the fuper-abundance of the mucaus
juice violently diftends the veffels of trees (for
the fame phenomenon is not obferved in the
herbaceous plants) thofe veffels becomeruptured,
and the mucilage, more or lefs thick, vifcons, and
gluey, iffues in drops which fpeedily dry in the
air. Then the furface of thefe trees, aad efpe-
cially the points of the infertion of the branches,
the twigs, the petioles, the leaves, the peduncles,
the fruits; and the fifflures which are fometimes
formed upon them, become covered with thefe
drops of mucus, which gradually zccumulating
and drying in theair, give rife to tears, trani-
parent round irvegular bedies, fometimes to fia~
laétitorm elongations, to a kind of blades or

BHea ribbands,
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nibbands, fmooth or firiated, white, yellowifh,
reddith or brown, which are known and colleéied
by the name of gums. Thus the traveller,
who journeys through the interior of Africa,
finds every where in his courfe the tears of the
gum Arabi¢, which hang from the twigs of
the acacia, or mimofa nilotice, which Srows in
abundance in thofe countries. Thus in our or-
chaids and gardens, the apricot, the peach, the
plumb; the cherry, the almond-trees become
covered at the begimuing of the fummer with
gummy tears, which are fepurated from them,
and are known in commerce by the name of
gum of the country (gummi naftras).

5. When the gummiferous trees, efpecially
the old, are furcharged with this mucous fub-
ftance which fivells their vefiels, lc“mgitudinal
orifices; in the direftion of the axis of the trees,
are fometimes made 1 their bark with fuccefs,
for their prefervation and'health.  In this cafe,
the gummy juice iffues out more or lefs abun-
dantly by thefe incifions, and may be colleéted
in large quantities, As nature furnifhes it in
{ufficient abundance for all the ufes to whicl
this {ubftance is appropriated, this operation is
not performed for the purpofe of obtaining it,
but merely for the relief of the trees.

6. When the mucus, in the form of a thick
and vifcous liquid, is intimately or profoundly
inclofed in the organs of vegetables, as in the
roots, &e. when it is applied in dry and polifhed
layers to the furface of the fhining or glofly

feeds,
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{feeds, fuch as thofe of flax; when it exifts in
thin, but not dry layers, under this integu-
ment of the feeds, as in all thofe of the cucur-
bitaceous plants, the pippin-fruits, the quince;
&c. we can neither extraét it by trituration nor
by preflure. In this cafe we dilute or even
diffolve it with the aid of hot or boiling watex;
and in this ftate it is more efpecially called mucil-
age. Thus the juices of fome young mucous and
eluey leaves, when they have been ¢ruthed
and reduced iuto a pulp; efpecially fuch as
thofe of borage, of buglofs, of fcabiofa, &e.
cannot eafily ran out, without water being
added previous to their expreflion, on account
of the large quantity of mucilage which accom-
panies their fap, and which we are obliged to
extraét together with it.

7.. The mucilage frequently being combined
with a vegetable acid, and diffolved or rendered
fluid by this acid, runs out together with it, and
affords a four juice, poflefling a greater or lefs
degree of vifcofity. Such are the juiees of the
lemon, the orange, the currant, the firawberry,
the rafpberry, the cherry, the plumb, the peach,
the apple, the barberry, the fervice, the grape,
&e. &c. we unite their two conftituent materials,
itill more intimately togcthgr, prevent their fepa-
ration, and impqd_c their alteration, by diffolving
in them afufficient quantity of fugar, asis done
in the preparations known by the name of con-
Jerves.  But if, inftead of following this prac-
tice, weleave thefe juiccs to themiclves after

having.
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having extratted them from the fruits, at the
end of fome hours, and efpecially with the con-
tactof the air, they depofit ‘the mucilage which
they contain in a gelatinous form ; we may fe-
parate them by placing thefe liquids which have
become thick by depofitien, upon a clofe and fine
fieve, which fuffers the more liquid acid part
gradually to run out, and detains the mucous
juice. This is wathed with a little pure water,
in order to feparate the portion of acid which
it, fiill contains. Frequently it retains a fmall
quantity of colouring matter, which gives it
a yellowith, fawn, or rofe-coloured tinge. By
drying, it affumes more colour, diminithes in its
volume, prefervesits tranfparence, and becomes
dry and brittle like a real gum.

8. There are fome cafes in which the mucus
accompanies the oils; thofe that are termed
fixed are particularly impregnated with it: it
then forms what Scheele terms the mild principle
of the'oils. Itis not feparated from them with-
out much difficulty; fometimes it is {ponta-
neoufly precipitated from them by reft, and pre-
fents itfelf at the bottom of thefe liquids as
a flaky depofition. It alwaysimpedes their com-
‘buftibility, and contributes to form the knobs
on the wicks of lamps; a more or lefs abundant
portion of it isdepofited when we heat thefe oils,
and a fort of precipitate is formed, which im-
pairs their tranfparency, and renders them wvif-
cid. It is alfo feparated from thefe inflammable
bodies by the aétion of feveral re-agents, and

efpecially
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efpecially by that of the metallic oxides, as
Scheele has obferved, and as I fhall thow in the
hiftory of the fixed oils.

C. Phyfical Properties.

9. The mucus exifts in three principal ftates,
either in or out of the vegetables. It is folid
‘or conerete and friable, and in fragments or
pieces more or lefs large; it is almoft always
fpheroidal ou the outfide of the trees; it is ei-
ther fprinkled in the form of powder, or fpread
in thin layers upon the furface of a great num-
ber of feeds: laftly, it is in the fiate of a
vifeid, gluey, thick liquid m' the roots, the
fralks, theinternal part of ‘the feeds.  Itsliquid
fiate varics' greatly in denfity, according to
a multitude of circumitances, which tend to
thicken or to diffolve it, efpecially according to
the drynefs or moifiure of the weather, accord-
ing to the proportion of water which the plants
are capable of abforbing.

10. The vifcid nature of the foft mucous
fubftance, the kind of glutinous or agglutinat-
ing confiftence which it pofleffes without being
elaftic, the tendency to adhere which fubfifis
between its own  particles; and communi-
cates itlelf to the different furfaces between
which it is placed, joined with the brittle and
pulverizable property which it poffefles when
fufficiently dry and gummy, prove that it owes
the- firft of thofe charatters to the adhefion
y which
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which its particles contraét with water, and their
attra&ion for this liquid. :

. Muctis when very pure is colouslefs,
It is clczu and tmnfp:nent like water. It never
becomes coloured, except in confequence of”its
having undergone a firft degree of alteration
in its intimate compofition, or being mized
with fome foreign fubftance of a colouring na-
tare. It has no tafie properly fo called, it is
only fiveetith and infipid. Every tafie befides
this, whether aftringent or faccharine, or bitter,
proceeds from fome foreign fubftance affociated «
with it. It is alfo perfectly inodorous: when,
reduced into powder or into vapeur by the means
of boiling water, it is introduced into the
nofirils, it excites enly a very flight impreffion,
which would fearcely be fufficient to apprize us
of its prefence without the aid of the other fenfes,
of the fight or the touch. Its fpecific gravity,
from the pureft to the moft mixed gum, is to
 that of water, as 15,161, or 14,817 to 10,000.

D. Chemical Properties.

12. Mucus, expofed dry or in the fate: of
gum, to an open fire,or with the contaét of the
air, is fufed, {wells, becomes yellow, red, and
brown ; is reduced to coal, augmenting greatly
in its volume, and exhales fucce{ﬁveiy: during
this alteration, an aqueous vapour, amore denfe
fmoke of a pungent four fmell, which is
not unpleafant ; it produces only fome light

Voux. VIL (9] flames :
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flames : at the termination of - this aélion 1t
leaves a light and very voluminous coal. When
diftilled in an apparatus properly difpofed
and provided with pneumato-chemical tubes, it
affords water, a reddith acid liquor, fome drops .
of brown'otl, carboniec acid gas, a little car-
bonated hidrogen gas, and a coal much more
bulky and of a differeat form fiom. the gum,
of a fingle piece when this' has been ‘intro-
duced in powder or in fmall fragments into
the crucible.  The water difengaged has been
compofed in a direét way by the combination
of the hidrogen and the oxigen of the gum,
and was not contained in this body. . The
‘eil, which is in very fmall quantity, is the pro-
dutt of a portion of carbon and hidrogen,
united and fublimed together; the carbonic
acid gas proceeds from a portion of the carbon
burned feparately by the oxigen at a high tem-
perature, and perhaps even from a part of the
water already formed, decompofed by the car-
bon, fet free, and brought to a red heat: which
feems to be proved by the carbonated hidrogen
gaswhichaccompaniesit, and which, like the firfe
@as, s not developed, but at laft, and when the
attion of the fire is the firongeft. The coal, which
forms about a fifth part of the gum, and which
Temains in the retort, is light, porous, eafy to be
burned; it yields but very littleafhes, in which
are found fome traces of pot-afh, afmall quan-
tity of carbonate, and of phofphate of lime.
13. With refpeét to the acid, one of thenew
i o . and
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and moft remarkable produéts of the decompo-
fition of mucus, it is a compound formed at
the expenfe of a portion of the carbon, the hi=
drogen, and the oxigen of the gumi; a coms
pound which was not contained in this naturak
infipid produd, that does mot redden the blue
colours. Fhis acid is a creation of: the fire:
As it will feveral times prefent itfelf in the €x—
amimation of the immediate materials of. ves
getables; and as it is not otherwife found
amongft the natural produétsof plants, it is ne-
ceffary here to explain what is known of  its,
propertics or charaélers.  The flt chemifts who-
have mentioned it knew it only by the name of
fpirit, or acid phlegm of gum; and Citizen
Guyton termed it firupous acid, becaufeit is alfo
a produét of the difiillation of fyrup, andas he
had obtained it in confiderable abundance from
difiilled fugar. Laftly, in order to generalize
its nature, its formation, and its origin, it has
been termed pyromucous acid.  He has not yet
fiudied all its combinations ¢ however, what has
_ already been colleted refpecting its properties:
is fufficient to diftinguifh and characierize it.
Chemifts have etroneonfly believed it to exift
ready formed in the gums ; they have admitted
it in a faponaceous combination with oil, and.
neverthelefs there exifts as little oil as acid

ready formed in thefe vegetable compounds.:
14. The pyromucous acid is always liquid ;
it is neither more nor lefs volatile than water ;
0 2 it
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it does not abandon it when it is diftilled ; we
can neither obtain it in the gafeous nor in the
folid form. It has a pungent, four, and em-
pyreumatic tafte; it has a fmell analogous
to that of radifhes, or of roafted bitter al-
monds: in this refpect it in fome meafure re-
fembles the pruffic acid. At a high temperature
it is decompofed into carbonic acid and water;
it always leaves a coaly ftain when it is diftilled |
in a retort.. When we expofe it to the froft, it
becomes concentrated on account of the portion
of water which feparates from it. It produces
upon the fkin an orange-coloured or reddifh
ftain, which difappears only with the cuticle
With lime it forms a calcareous pyremucite of
confiderable folubility. Its faline combinations
are not known; we only know that they differ
from all the others. It difengages the car-
bonic acid from all its bafes, and produces a
lively effervefcence with all the carbonates. It
attacks neither platina, nor gold, nor filver, nor
mercury ; it corrodes and oxides copper, iron,
lead, and tin; it cryftallizes with the oxide of
lead and the oxide of iron. The order of its elec-
tive attractions, aceording to Citizen Guyton,
is‘the following : - pot-ath, foda, barites, lime,
magnefia, ammonia, alumine, the metallic ox-
ides, waterand aleohol. We fee from this fhort
expofitton, that the properties of this pyromu-
cous acid are as yet fearcely known, and that
~what has been determined concerning them is
‘ merely .
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merely {ufficient to fhow that it differs from all
thofe that have hitherto been difcovered ; no ufe
is made of it.

15. The gums are abfolutely inalterable by the
air ; the mucilage only thickens and becomes
gummy. Water eafily diffolves the mucus, which
gives it a great degree of vifcidity, as every
one knows. Heat greatly aids the aétion of
the water, and enables it to diffolve more quickly
a larger quantity of gum; when too ftrong or
too long continued it evaporates it, and at laft
reduces the mucilage to the dry and gummy
flate. Mucus diffolved in water is not altered ;
of all the immediate materials it is that which
moft refifts {fpontaneous alteration.

16. The weak or diluted acids only diffolve
mucus without alteration. The concentrated
fulphuric acid, by its fpontaneous aétion upon
this body, decompofes it, converts it into water
without itfelf experiencing any change. It thus
fets its carbon free, and changes part of it
into acetous. acid. The fame is the cafe with
the muriatic acid, which reduces it to eoal in
the conrfe of time. The oxigenated muriatic
acid acidifies it ; but it is the nitric acid that
acts the moft powerfully upon it.

17. The nitric acid, flightly heated in the
proportion of two parts upon one of mucus; till
a fmall quantity ef nitrous gasand of earbonie
acid is difengaged, afterwards throws down by
the cooling of the whole' liquid and ‘diffolved
mafs, a white, flightly acid powder, which
Scheele has called acid of fugar of milk, the

fachlaétic
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Tachladtic acid of the methodical nomenclature,
as it hus been efpecially obtained with the fugar
of mil\k. As it is not peculiar to the latter Tub-
ftance, @nd as it is prepared with all the muci-
lages, T term it mucous acid. :
Tt isin the form of a white powder, a little
granulated, of a flightly four tafic; it is de-
compoled by the aétion of fire, viclds an acid
phlegm whicli cryftaliizes in ncedles by reft, 2
{mall quantity of oil of a blood-red colour, aciid
and cauftie, earbouic acid gas, and carbonated
hidrogen gas : it lcaves a great deal of coal; 2
part appears to fublime in brown ncedles oy
plates ~ of a fmell analogous to that of the
benzoic acid, or perhaps it alfo forms an acid
modified differently from what it was at firfy,
as the tartareous acid alfo does.

This pulverulent mucous acid has very little
folubility in watcr, and that liquid, when beil-
ing; hardly takes up from it more than two or
three hundredth-s of its weight; boiling water
does mot take up one halt more, aud neverthelels
it is depofited by cooling in byilliant filaments
which become white in theair. At the heat of
boiling water it decompofes the carbonates. It

- forms with pot-aih a falt foluble in eight parts
of hot water, ‘cryftallizable by refrigeration.
The mucite of foda is equally cryftallizable,
and requires only five parts of watet to diffolve
it thefe two falts are much more foluble by

‘ an excefs of their acid or of their bafes. The
mucite of ammonia is little known ; it lofes its
pafe by the attion of heat. We do not yet
i knaw
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know the comhination of the mucous acid
with the other bafes; we only know that the
mucites of barites of lime and of magnefia are
nearly infoluble. This acid decompofes the ni-
trate and the muriate of lime, as well as the mu-
riate of barites.

The mucous acid aéts but very feebly upon the
metals ; it appears to form with their oxides falts
of little folubility., It precipitates the nitrates
of filver, of lead, and of mercury.

The compofition and the proportions of its
principles have not vet been determined ; we
only perceive that it contains a large qlnntity of
earhon ; and that in proportion as it is formed

by the change of the equilibrium of the com-
ponent parts of the gus that yield the moft
of it, a change effeéted by the aétion of the
nitric acid, the remaining part of this body is
{enfibly lefs carbonated. Citizen Vauquelin and
myfelf have found, in onr experiments upon
this ohject, that 100 parts of gum yield from
0,14 to 0,96 of mucous acid; that the nitric
acid does not change the nature of this acid;
that we may caufe it to boil for a long time
without its being altered; that itis depofited
after cooling in the conftant form of a white
powder. None of our experiments have
fhown us, as Mr. Hermftaedt has fuppofed, that
this acid is an oxalate of lime combined with a
fatty matter: all our refearches, ou the con-
trary, have fliown us, thatitisa particular acid
formed in the firft pe‘iod of the aGion of the
nilrie acid upon the infipid gummy and muci-

2 E laginous
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lagindus vegetable fubftances.  According to
this, it is very evident that the name of fach-
laétic acid does not fuit it.
18. With refpeét to the nitric acid, after its .
firft re-aétion upon the mucus has converted it
in part inta the acid, which I have juft de-
feribed, if we examine the liquor, we find that
it contains a fecond acid, entirely different from
the firft, of a denfe liquid confiftence, very four,
very foluble, which Scheele firft obferved to be
formed by the ad&tion of the nitric acid, and
which he termed malic acid. - This fecond acid,
which holds the middle place, with refpeét to the
periad of its formation, between the mucous and
the oxalic, does not exift but when thenitric acid
has not been boiled for a long time, or when it
has fiot been employed in a large quantity,
ortoo much concentrated upon the gum. It is
not certainly obtained, except after the firft ef-
fervefcerice which 1 have indicated; it exifts
alfo in the mother water of the oxalic acid. It
is eafily converted into the latter acid, by the
fucceflive aétion of the nitric acid. Citizen
Vauquelin and myfelf had at firl believed that
this acid was different from the malic: I propofe
to term it the owalous acid, becaufe it precedes
the oxalic acid in its formation, and as it ap-
pears to me to differ from it only by a little more.
combufiible matter, and elpecially carbon, in '
its radical. The following are the charadteriftic
propesties which we have found in it. Its tafte
has much analogy with that of lemon juice; it
has no colour, but it eafily becomes red and
. brown
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brown by ‘tlie progrefs of evaporation. It'is
eafily decompofed and reduced into coal by the
attion of the fire. Tt is very foluble in water,
and cannot affunie the folid and cryftalline form.
It eafily diffolves in alcohol, aund. doss not
cryftallize even hy the evaporation of this
volatile folvent. It precipitates lime-water,
and forms with it a calcareous falt, foluble in
an excels of its acid, a property which already
diftinguifhes it fiom the oxalic acid, the com=
bination of which with lime does not diffolve in
itsownaeid. This earthy falt diffolves abund-
antly in boiling water, forms a folution of a
reddifh-brown colour, which precipitates by
cooling in the form of duétile, and as it were
refinous flakes ; thefe flakes, again become brit-
tle by deficcation. With barites it conftitutes
afalt that has little folubility, except in its own
acid. Thefe falts are decompofed by the ful-
phuric acid. The oxalic acid itlelf alfo decom-
pofes the calcareous falt deferibed, a proof that
the acid indicated is very different from the
firft.  One of its moft diftinét and moft remark- -
able properties is, that the nitric acid and the
oxigenated muriatic acid {peedily convert it
into oxalic acid. In this converfion nitrous
gas and carbonic acid are difengaged : it takes
place when we continue to heat nitric acid -
upon the gum.. By this we fee that its forma=
tion preceding that of the oxalic acid, and this
fuecceding it only by the fixation of a larges
proportion of oxigen, it is to the oxalic acid
5 nearly
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nearly what the fulphureous acid is to the ful-
phuric, excepting that it lofes alfo a portion of
- 1ts radical. But by comparing thefe properties
-with thofe of the malic acid, we found it to be -
perfectly identical with that acid. o
19. What is moft fingular and moft remark-
able in the formation of the mucous and the
malic acids, in gum treated by the nitric acid,
is their almoft fimultaneous creation. - In fact, it
is very difficult to conceive why the nature of
this body 1s not equally changed throughout
the whole of its' mafs; why a part becomes
mucous acid, and another part malic acid at
the fame time; why it thus divides itfelf into
two different fubftances, and by what aftonifh-
ing mechanifim, by what complicated attradtion
thefe two compounds are formed at the fame
time.  For the 1eff, this charaéter of being di-
vided into two, and fometimes three pr (;rluc{s,
is found in moft of the or ganic materials altered
or decompofed by any re-agent, by whatever
caule this may be.  TFrom 100 parts of gum
Ambzc we have generally obtained 0,24 OF malsc_
acld
a0 When inftead of fiopping the adtion of the
mtnc acid after the fivft effer veleence, or atthe
period when the malie acid is formed, we con-
tinue the application of the heat, and difensage
more nitrous gas and cmhnmc acid ; the laft
:ment:oued and fecond acid formed, pafies into
.the fiate of eryfiallizable oxalie acid, decom-
pof'ng all the ealcarcous fults, on account of
% d its
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its great attraftion for lime. As this latter
acid exifis ready formed in many vegetables,
as T (hall confider it more particularly inoneof the
fubfeqncnt articles, amongft the immediate
materials of vegetables, 1 oul_) indicate it in
this place. I ﬂn)l ouly add to this general in-
dication, that after havmg made it to cryftal-
lize, there remains in the lafi liquor, in the kind
of mother-water, which no longer eryftallizes,
a portion of malic acid above deferibed; but
that, by treating the laft mentioned liquor again
with a new dofe of nitric acid, we may chautrc 2
it ent;rely into oxalic acid.

- One of the moft afionithing faétsamongft
fhe difcoveries of modern chemiftry is, the con-
verfion of gum, or mucilage, into five different
acids, according to the manner in which it is
treated.  In faét; fire develops in itpyromucous
acid ; the aéion of the fulphuric and muriatic
acids forms acetous acid; that of the nitiic
acid conftantly changes it, in part, into mucous
acid, and afterwards, in part, into malic acid,
ifl we do not puth its aétion far, or if we aug-
ment it into oxalic acid. Thongh analogous
phenomena prefent themfelves alfo in feveral
other immediate materials of vegetables, of
which I fhall fpeak hereafter, the gum, which
prefents them the moft eafily and the moft con-
{tantly, announces, as we fee, i its nature and
compofition; changes which the pueumatic
doétrine alone will be able to determine ;. for it
is eudent from what has hitherto been faid,

that
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that all the caufes of thefe changes have not
been exaétly difcovered or appreciated. -

92. Ttis to the fame difpofition to change its
nature and yield praducéts of very various kinds,
that we are to afcribe an effeét obferved by Mr.
Woulfe, and indicated in the Journal de Phy-
fique, 1788.  He obferved, that when gums
were diftilled with fixed alkali, much more oil
was obtained than when they were heated by
themfelves, and that they fwelled confiderably
during this operation. This phenomenon de-
pends only upon the attraétion which the alkali
exercifes upon the pyromucous acid, the man-
ner in which it fixes and retains it, and that in
which it determines its decompofition by the
aétion of a violent fire. The carbon and the
oxigen then unite together, and the hidrogen
united with a portion of carbon, forms oil
which is difengaged, while alone it yields a
large quantity of water, and fcarce any oil : in
the fame manner the acetous acid, difiilled
alone, is entircly volatilized, but yields oil
when it is heated in union with the alkalis.

23. There is no well-determined aétion be-
tween mucus and the falts. Tt is eafy to
imagine that when it is firongly heated with the
fulphates, its hidrogen and its carbon muit de-
compofe thefe falts, and convert them into ful-
phurets; that the nitrates muft alfo burn it, de-
ftroy it completely, and prefent, after this com-
buftion, only its moft fixed parts ; that thus the
mtm.c of pot-ath may be employed in order to

afcertain
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afcertain the quantity of earth and the fixed
falts contained in this matter. The fuper-ox-
igenated muriate produces this effeét in a ftill
more marked manner; it inflames the mucus,
and burns it by mere pleﬂ'ure A mixture of
two parts of this {alt and one part of gum, in the
ftate of fine powder, detonates by percufiion, and
produces as much noife, and even more than
that of the fimple combufiible bodies. There is
reafon to believe that this decompofition may
hereafter {erve to determine the proportion of
the firft component principles of mucus, as well
thofe of the other immediate materials of vege-
tables.

24. The metallic oxides moft charged with
oxigen, and adhering leaft to this principle,
may likewife ferve to decompofe mucus by
burning it, like thofe of filverand mercury; this
aétion has not been fufliciently examined, nor
has by any means all the advantage been de-
rived from them which they may afford for
this kind of analyfis. The fame is the cafe
with the metallic folutions; it has beén re-
marked that they produce a precipitate in the
folutions of gums ; that this flaky and vifcous
precipitate carries with it the oxides, and be-
comes coloured with different tinges, according
to the nature of thefe; that in general thefe
oxides approach to the metallic ftate. But it
has not yet been determined, with exati-
nefs, what takes place in thefe precipitations,
what kind of attraction the mucus expe-
riences, whether it is changed at the fame time

as
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as it is precipitated ; or whether the change,
fuppofing it to take place, does not happen only
a moze or lefs long time atter the precipitation. -

25 From all the chemical phenomena which:
mucus prefents with the different agents of
which I have juft given an account, and elpeci-
ally from the comparifon of the action' of fire,
and of the acids, it muft be concluded that
this body is 2 kind of oxide of hidrogen and
carbon, ina ftate of triple combination, fuffici-
ently folid not to be defiroyed but by a violent
aftion, which remains a long time in a fiate of
equilibrium, and which is one of the firft formed
by vegetatmu, which cofts the leaft, as it
were to the vegetable organization, and is
confequently found in moft of the organs of
plants.  Citizen Vauquelin and myfelf have
found, in our invefligations of the vegetable
fubftances, that 100 parts of gum. contdin 23,08
of carbon, 11,54 of hidrogen, and 65,38 of
oxigen. = ’

E. Species or Fuyieties of Mucus.

26. Three fpecies of gum employed in dif-
ferent ufes are efpecially diftinguifhed, the gum
of the country, cum Arabic, and 'gum traga-
canth. : ™ .

4. The gum of the country flows from the
apricot, the plum, the cherry, the peach, the
almond-tree, &ec. and in general from all the
frone-fruit, trees. It is whlte, yellow, or red-

difh;
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difh ; and when it is well chofen it may be ufed
in place of gum Arabic, over which it has the
adyvantage of being cheaper. I have collected
upon the bark of the elm a juice of an orange
or red colout, in concrete round tears, of an in-
fipid tafte, foluble in water, and forming a vil-
cous folution; it is a gummy matter; which is
not fufficiently abundaut to be collected with
advantage..

B. fl]c gum Arabic flows from the acacxa, the
{ame whlch forms - the extraétive juice infpif-
fated by the fire; this tree, termed mimofa nil-
otica, is very abundant in Egypt, in Arabia,
upon the banks of the Nile, and in a great
number of places in Africa in general. - The gum
hangs to the tree in mafies roundifh, irregular,
tranfparent, white, yellow, or reddifh, fre-
quently furrowed, fometimes twifited. The
fineft is the moft colourlefs and limpid: and
is ufed as food by 'the inhabitants of the
country. It is fometimes called in commerce
Gum of Sencgal: the tears are feparated accord-
ing to their beauty and their purity, in order
to rhftmgmﬂ] the different qualities.

C. Gum tragacanth is efpecially obtained
from the {hrub foabundant in Crete, termed
adragant, aftragalus tragacantha of Linnaus
It differs from the two preceding in its form; it
is in ribbands, or in plates, or in blades con-
torted, firiated, canulated; of an opaque white
colour: it is alfo found in fimall tears of the
fame colour. Its folution is much more difficult

: : and



208 SAT OF VEGETABLES,

and more vifcid than that of the gum Arabic,
it always contains mucilaginous filaments, or
flakes ; it is employed as more pure and more
ufeful than the latter.

27. Amongft the numerous plants which con-
tain the mucous juce, eitherin a gluey or pul-
verent flate, the roots of the mallow, and
the bulbs of the lilly, the feed of flax;, of
the quince, are chiefly chofen for extrat- .
ing the mucilages in common ufe; they are
put to macerate in hot water, and thus are
formed vifcous, gluey liquids, which fupply the
place of the gums properly fo called, and which
may even be brought to the gummy ftate by
deficcation. Every country has befides fuch a
great number of plants which may furnifh mu-
cilages by their- maceration in water, that it
would be difficult, and ufelefs alfo, here to pre-

 fent their enumeration.

F. Uses.

28. Muicus forms in general one of the vege-
table materials which nature has beft difpofed to
ferve as nutriment to animals. Thave obferved,
that the Africans live upon the gnm of the aca-
cia. I ihall only obferve, that none but firong
and vigorous ftomachs can eafily digeft this
infipid and vifcid juice, and convert it with
facility into chyle. An European, who travels
in countries where gum is produced, ought not
to make ufe of it without fome kind of feafon-

ing
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ing, and mueh precaution: for the fame rea-
fon. the food beft appropriated to man, amongft
the vegetable matters, is a mixtute or a com-
bination of mucous juice and {fugar.

29. In the art of healing, all thc gums and u_ll
the mucilages are emplayed with great fuccefs as
emollients; relaxing, ﬁlenwtherxin for quieting
irritation, mﬁammatmyheat and pain; theirchief
ufe is in topical or external applications to pain-
ful inflamed tumors, which thow figns of com-
mencing refolution or fuppuration. This is the
reafon why the mucilages of lint-feed, quince-
feed, mallows, the lily-root, are made to enter
into the mixtures of cataplafins, that are termed
fedative, refolvent, or emollient.

- 30. In the arts much ufe is made of gims or
mucilages, to: give confificnce to flight piece-
goods, and to the colours which are applied
over them, and {fometimes Lo glue or caufe the
furfaces of thefe bodies to acihue together. Pa-
perand cloths are fized by the folution of gumis,
They are employed in order to give body and
glofs to felts, ribbands, and ta.ﬂ"etas. Stuffs dip-
ped in gum-water affume a tranfient glofs, and
lufire, which is wery quickly defiroyed by the.
contaét of water. It is alfo made  the bafe
of the blacking for fhoes and boots. Gum
enters into the fabucatzon of inl.. In & word,
the gums and mucilages are very ufeful in do-
mcfh,c and manufadturing economy.

Yor. VIL 3 P ARTICLE
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Arricre VI.

Of the third of the immediate Materials of
Fegetables, the Saccharine Mucous Sih-
Sance, or Sugar.

AL Seat:

1. THOUG H fome chiemifts have nearly con-
founded miucilage and fugar with each other,
and though the latter fubftance has heen called
pretty. generally  faccharine mucous matter ;
though in fuéi the ficcharine has great rela-
tion with the mucous matter, it is no lefs cer-
tain that there exifts between thefe twe {ub-
fiances ‘certain differcnces {o efiential that it is
impofiible to confound them, and that render it
ucceffary to treat of them feparately.  Sugar; or
the faccharine matter exifts in abundance in ve-
getables. - It may even be faid, that  there is
fearcely any part of plangs which is wholly de-
prived of it: but we ought here to {peak only
of thofe which contdin a fufficient quantity of
it for it to be very perceptible by its tafte, for it
1o be impoflible to doubt of its prefence, and |
for this part to be frequently even employed-in-
ftead of fugar, or fugar to be &xtraéted from it
more orlefs pure.

2. This
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2. This fubftance is found very frequently in
roots. Befides the well-known faccharine na-
ture of liquorice, fugar exifts alfo in fufficient
abundance in carrots, parfnips, turnips, pota-
toes, onions, to be extrafied and obtained
{eparately, as was done by Margraff, by fteeping
thefe vegetables in alcohoel, which diffolves the
fugar without affeéting the mucilages and the
extraéls. It is generally known that the fac-
charine ftate of thefe roots is developed by- the
action of fire in decoéiion. It is alfo known
that there are fome of thefe parts which contain
it in fufficient abundance to be fit for ufe as
an aliment.  Such is that which Sparmann fo
happily dilcovered in ‘the interior of  Africa,
which ferved him. for food during part of his
journey.

5. The fitems are frequently filled with fac-
charine juice. ~ Befides the fap of the birch, and
elpecially that of the maple, from which fugar
is extraéted in America, the pith of fome palm-
trees, that of the bamboo, that of various reeds,
the fialk of maize, and efpecially that of the
ficcharum officinale, contain it more or lefs
abundantly. It is the laft mentioned plant
which, having been tranfported from Afiicainto
America, becaufe the moft abounding in this
produét, furnithes all Europe with the fugar
which is confumed in fuch large guantities,
and has become an aiticle almott of' the firlt
neceflity to a portion of the inhabitants of this
part-of the world. .

- Bia-id 4. There
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4. There are many vegetables whofe leaves
are faccharine, and many of them exfude a thick
Jjuiee in fmall dlﬂp'i which thickensand becomes
concrete at their furface in the form of fmall
grains or faccharine powder. Such is the manna
that proceeds from the afh, the larch, the al-
hagi. Such is the dew which covers the furface
of the leaves of the lime, of the elm, and many
other trees with a brilliant and faccharine var-
nith in hot and dry feafons. This excretion
is even confidered as a kind of difeafe of the
trees. It is certain that the leaves are in general
thofe parts of vegetables which have the leaft of
the faccharine tafie; it {feems even that this
juice, ‘when it exifts in them, is dilplaced out
of its natural fituation, and as it were by an er-
ror of place.

5. On the other hand, there is not perhaps a
fingle flower which is entively deftitute of fac-
charine juice. A great number poffefs even a
particular organ, the neétary, in which this juice
is-accamulated and depofitéd under the name of
nefar. It exifis there at firft in thick tranfpa-
rent drops: it afterwards becomes thicker, and af-
fitmes even the granulated aud folid form. It is
this nediar, which is at the fame time both aro-
matic and faccharine, which the bees colleét,
and which thiey conyert into honey, a fubftance
very analogous to [ugar, which the anecients
ufed, as the moderns have employed the latter
fubfitance fince the difcovery of America.  But
no flower or leaf contains a fufficient - quan-

a

C tity
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tity of fugar for it to be extraéted with ad-
vantage. :

6. The fruits are one of the parts of vege-
tables in which the fuccharine matter is moft
abundant., The juice which fills them, the pulp
whichis inclafed in them, or the flefh, the more
or lefs folid parenchyma which forms their tex-
ture, are fo {accharine, that it muit haye occur-
red to the minds of many men to attempt to
extraét fugar from them; and it cannot be
doubted that this art may be eftablifhed at fome
future period with fuccefs in hot countries, if
the advantage of the cultivation of the fugar-
cane fhould be loft or diminithed by any caufe:
it is known that plums, apples, and figs more
efpecially, are fo charged with it, that by dry-
ing thefe fruits in a ftove, a confiderable quan-
tity feparates from all theirpoints in grains or
in powder.

7. Thefeeds, on the contrary, are perhaps thofe
vegetable parts which contain the leait of the
facchavine matter:  but moft of them have the
very remarkable property of becoming faccha-
rine by germination. This phenomenon, which
is very fenfible, preciai!y in the cereal or the
graminaceous feeds, gives rile to many aits,
efpecially that of brewing. The fornution it-
{felf, or this converficn of an infipid or mucous
vegetable fubftance into f{accharine matter, is
-one of the fafts which muft throw the greateft
light wpon the differenee or the selation of
th;‘,ic t\i'o fubftances, as I fhall foon fhow: it is

ana]ocmus
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analogous to what happens in a particular fpecies
of fermentation, which I fhall diftinguifh here-
after, and to what takes place in the matura-
tion of fruits, in which we cannot fail to recog-
nize the produétion of {fugar by an intimate
ation of the vegetable materials.

8. Notwithftanding this multiplicity of places
in which we meet with the faccharine matter in
vegetables, it is to be remarked that it is no
where pure, that it is mixed or combined with
mucus, with acid, with different kinds of fe-
cula, withextraéts, with colouring matters ; in
a word, that it is not with this fubfiance as with
gum or mucus, which frequently exifts infu~
lated, fo that it may eafily be extraéted or ohs
tained in a feparate fiate,

B. Extraffion.

9. It is on account of this mixture or
combination with fo many different matters,
and fometimes with feveral together, that in or-
der to obtain fugar properly fo called, and in the
form known to every one, it is not fufficiént mere-
ly to prefs the vegetables which contain the
faccharine juice of which it forms part; but it
is alfo neceffary to preparc thefe juices by pro=
cefles more or lefs tedious and expenfive, to
purify them, to feparate from them the fecula,
the mucus, and the culouring matter, Two ve-
eetable fubfiances, namely the juice 'm‘ fup of two
ov three fpecies of maple, and that of the fugar-

: cane
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cane cultivated in America, arundo fucchari-
Jfera, faccharwm gfficinale, are thofe which “af-
tord it the moft abundantly, the moft pure, and
with the leafi laboui; th(mg,ll_.l.hfh. laborious ope-
rations confiitute an art no lefs complicated than
important.

0= Cdﬂad'l., and in fome of the fiates of

North America, the fappy juice of the maple is
e to van out by feveral holes bored in the tree .
at different heights.  In the {pring, by placing
fiiow at the foot of the trees at the clofe of
the night, the flow of this Tweet fap through the
orifices made in the maple trees, is increafed
by the contraétion thus produced. This fap is
boiled in proper veflels till it has acquired the
requifite coufifience to fuffer the fugar to cryf-
tallize by cooling ; and though this art has

_ 1ot yet been well deferibed, which it woeuld be

ufeful to multiply and eftablifh in all the coun-

, tries in which, the maple is fo abundant, it is

Lighly probable that the procefies of which it

confifts are fimilar to thofe which are practifed
- apon the juice of the fugar-cane. ;

12, To- the South American culomc:s, in the
iflands where the fugar-canc is cultivated in
great abundance, the fiem, when ripe and fiifi-
ciently yellow, . is erufhed between L\lm(lu,,
the juice which runs ouf is receiy cd into an
lLollow: table p.l'tced under the cylinders, and
termed  melafies ; the cane thus exhaufice is
employed as fucl.. The {ymp which is more or

defs rich dn fuudz au,mdmo- ‘to the IDdt"LJIItY
of
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of the cane, the foil in which it has been
reared, and the flate of the atmofphere that
has: prevailed during ' its vegetation, is put
into kettles in which it is boiled with wood-
alhes and lime.  The liquor is carefully
feunimed ; when it is {ufficiently condenfed, or
in the ftate of fyrup, it is boiled with lime and
alum ; it is aftersards poured into a back or
cooler ; it is filired with a wooden fpatula; the
eruft which forms at its furface is broken; it is
diftributed into fhallow wooden veffels in order to
aceelerate its cooling; it is poured fiill lnke-warm
into caflks placed upright over a ciftern, and
perforated at the bottom with feveral holes ftop-
ped with canes. The juice concretes like a falt
that cryfiallizes; and the liquid portion or {y-
rip intor the ciftern.  The {ugar obtained by
this firft operation is termed mofcovado; it is
yellow, foft, and as it were fatty.

12, This mofeovado, or raw fugar, is purified or
refined in the fame places by the following pro-
‘cefs: it is hoiled into a fyrup with a little water;
this fyrup is poured hot into cones of baked
earth, or moulds perforated at their lower extre-
mity with a hole, which at firft is kept ftopped.
Each of thefe cones is placed inverted upon an
earthen pot which receives the open point, and
ferves to keep it in a vertical pofition ; the fyrup
is firflt fiirred in thefe cones, and afterwards is
fuffered to cool and cryftallize, After it has.
been left to frand for fifteen or fixteen hours,
‘the perfon"ced point of the cones is epened, and

‘the
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the portion of the fugar that has not hecome
conerete is fuffered to run out in coarfe [irups:
the bafe of the concrete fugar-loaves is fcraped;
while pulverized fugar is put in, beaten down,
and covered with a layer of clay mixed with
water: this water filtrating gradually through
the particles of the fogar-loaf, feparates from
it the {oft brown portion, which is more foluble
than the well-cryfiallized part; this runs ouf,
carrying with it the fize fyrup.  This operation
‘of claying is {feveral times repeated; the whiten-
«ed loaves are then taken out, they are dried in®
a ftove for eight or ten days ; they are broken,
and reduced into large fragments, which are
termed caffonades, and fent to Europe. 2

15. This operation, of which I here give only
an imperfect fketch, has not yet been brought to
ifs perfeétion.  Hitherto there have been no able
chiemifts who have had the means of occupy-
ing themfelves with this fubjeét in the iflands;
fome have juft began to attend to it, and at
periods wlen it was not in their power to apply
the new difcoveries to this work. It is more
‘than probable that a portion of the fugar is
burned in the boilersin which the fyrup is hoil-
ed, ‘and that the evaporation ought to be pet-
formed with lefs fire. What takes place in the
boiling is not yet known. Some think that it
ferves to feparate a fecula, an‘extradt, and a co-
Jouring matter; to this they think that the
afhes and ‘lime contribute ; others affert, and
Bergman was of this opinion, that the aétive

T : re-agents
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re-agents ferve to feparate a portion of acid that
exifis ready formed in the cane-juice; or which
the five required for the evaporation has deve-
loped in it. Seme imagine that it is only a
fimple evaporation and the aftion of the fire,
swhich on the ane hand diminith the quantity
of the water, and condenfe the particles of the
fugar, and on the other coagulate and feparate
the feeula from the colonring matter.  All this
uncertainty eannot be ditfipated, and the ope-
ration cannot be known and rectified till men
infirudled in the prefent fate of chemifiry fhall
obferveandexaminethisoperation, upon theplace
Jt{elf, and in'all its details. The analyfis of the
cane-juice will be an ndifpenfable preliminary of
this excellent and ufeful work.
14, In Europe the caffonades are refined by
a procefs which refembles the laft boiling of the
fugar. This refining confifts i diffolving the
caffonade in water charged with lime, and add-
1iig to 1t ox-bloed, fize, or white of egg, in
arder to clarify it. The liguor is builed, the
fire 15 afterwards flackened, the feam carefully
removed, the fyrup concentrated by.a brifk fire,
and the vifing checked by throwing a little
butter upon the liquid. ~When the boiling is
completed, the fire is extinguifhed ; the liquid is
- poured intoearthen moulds, thenfiirred and {fuf-
fered to cool ; the hole of the moulds is ppened;
ihe bafe of the fugar-loaves is clayed with wet
argil; and this claying is repeated till the water
:has carried awvay all the fyrup. and the fugar is
fufficiently
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fufficiently white; the loaves are dried in a
fiove heated to 40 ° of Reaumur: they are left
eight days in this fiove, and afterwards put
in paper faftened with paclkthread. According to
the nature of the caffonades which we treat, we
obtain refined fugar, pure, and more or lefs
white.  The theory of this aperation is not more
advanced than that of the boiling of fugar, and
the obfervations which I have made upon the
latter apply equally to the refining procefs.

C.. Phyfical. Propertics.

18. Sucanr is not only folid like a great
number of the immediate materials of vegetables;
but it is formed of a great number of cryftalline
atains more or lefs brilliant, and is itfelf capable
of affuming a regular polyhedral form. When it
is made to cry{'ta!hze in the ftate of fugar-candy,
or when it cryfiallizes in liquors which are fatu-
rated with it, fucl as the fylups, it is obtained in
cuneiform oétahedrons, imperfect at their two
funmms, each of which is replaced by a reét-
angle, or in hexahedral prifms termmated by
fummlts of two faces.  This property, together
with its tafte, have_cau{'ec[ it to be Lonﬁdered as
4 kind of faline fubftance, and many chemifts
have confidered: it as holding the middle place
between mucilages and effential falts,

16. On aceount of its faccharine and agree-
- able tafte, it is diftinguithed and relifhed by
many
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many animals, and even by the carnivorous; it
is fo peculiar to if, and charaéterizes it fo well,
that there -is only this fingle fubftance amongfi
all the produdts of nature which enjoys it, and
it certainly depends upon its kind of combi-
nation, and the particular proportion.of its prin-
ciples. Sugar has no kind of odour, though
infects are attrafted from a diftance by its pre-
fence: it is white and tranfparent, ov colourlefs.

17. Tt is one of thofe natural bodies which pof=
fefs the phofphoric property in the moft marked
manner. ‘When it is rubbed or grated in the
dark, it diffufes luminous fireaks extremely bril=
liant, and which pafs with the rapidity of light-
ning. It appears that the caloric, expelled
from between the particles of this body thus
rubbed and evidently comprefied, is difengaged
with the accelerated motion which gives it the
form of light. ,

18. Every ane knows the extreme brittlenefs
of fugar; but it has not yet been fufficiently
noticed that it is capable of varying in a re-
markable manner, and that the denfity of this
body may have a great number of different
ftates. Sometimes it is very hard, and does not
break without difficulty. That whichiswell eryf-
tallized and candied has the vitreous fraéture ;
that which has congealed fpeedily is granulated-
‘We meet with {pecimens which, in this lafi
mentioned ftate, are very tenacious, and cannot -
be broken in picces without difficuity. = Other
picces crumble with'the greateft eafe. The firft

owes
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owes its firong confiftence to a rapid eryftalliza-
tion, and a great degree of drynefs. The
degree of {oftnefs in the fecond depends upon
the water which it retains between its par-
ticles, or which it has abforbed.

D. Chemical Propertics.

10, Very firiking relations fubfift between the
chemical properties of mucus and thofe of fugar.
But, though thefe analogies are fo fireng and
fomultiplied, that chemifts would frequently be
at-a lofs to diftinguifh the produéts of thé one
from the other, yet there are fome particular cha-
radters, fome phenomena produced by various
re-agents, which eftablifh diffevences fufficiently
remarkable. T fhall rapidly pals over the fimi-
lar properties, which I {hall merely indicate, and
thall dwell more particularly upon thofe which
eftablith difiinélions  confiderably marked: be-
tween thefe two bodies.

20, Under the aétion of fire, the habitudesof {u-
gar are little different from thofe of mucus; when
heated in contaét with the air, it is fufed more
quickly; it ismore foftened, and is coloured and
decompoled more fpeedily than gum is; it alfo
exhales a more agrecable and more odorous va-
pour, and leaves a more fpongy and more dilated
coal than that of mueus. Ever ¥ oneknows that
- fugar, treated in ‘this manner, 18 fufed;: fwells,
. and diffufes a firong and agreeable fmell, known
by the name of Caramel. If we do not urge

: ; t.'ms
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this decompofition by an open fite o far as to
reduce the fugar to a coal, it remains brown, ad-
hefive, deliquefcent, of an acrid pungent tafte,
a little empyreumatic, and very acid. = When
diftilled in a yetort carefully and flowly, by
means of a well-graduated fire, it affords
more water than gum, {iill lefs oil, more pyro-
mucous acid, lefs carbonic aeid, and car-
bonated hidrogen gas ; and its coal, which islefs
denfe, lighter, and more ealy to be incinerated,
Ieaves a little more pot-ath and lime in its refidue.
Thefe phenomena indicate a lurger quantity of
oxigen, and in general a proportion fomewhat
different between its primitive priuciples, This
is alfo the true caufe of all-the different grada-
tions that will be deferibed in its properties.

21. Sugar is mo lefs unalterable by the air
than tlie gums; it is only capable of abforh-
ing a little humidity from it, by an hygro-
metric effect; it exaclly follows all the fates of
the atmofphere when expofed to it. According-
ly, morder to preferve it, care muft be taken to
keep it in a warm and dry place; defended
againft the vicifiitudes of the weather. It difs
folves in ‘water, with which it forms, when
well faturated with it, a Topy, vifcous liquor,
unalterable when pure, and called Syrup.
The folution, evaporated flowly and {ponta-
neoufly by’ the contaét ' ‘of hot and dry air,
eryftallizes; and in this manner it is that.
fugar-candy is made. If the fyrup ‘at the
fame time contains fome other matter in folu-'

tion,



SACCHARINE -MUCUS, OR SUGAR. 223

tion, it pafles into the vinous fermentation, and
forms aleohol, of which I hall {peak in detail
in the order of fuéts in which I fhall treat of
the {pontancous alterations of vegetables.  Hot
and efpecially boiling water takes up more
fugar in folution than cold water, and forms a
liquid more denfe and more tenacions than
fyrup. = As this kind of {olution or {oftening
by means of heat may have feveral different
degrees of denfity, and become more or lefs
Airongly folid. or concrete by cooling, great
advantages are derived from this very diveifity
ofits properties in the avt of the confeétioner;
and thefe different fiates of folution, more or
lefs denfe and concrefcible,. conftitute the dif-
fevent degrees of the boiling of fugar, ufed in
fi‘_c_)ﬁing of confedtionary, or comfits, &e.

29. Though there are certain analogies be-
tween the manner in which the powertul acids
aét upon mucus and vpon fugar, they do not
extend as far as chemical authors have carried
them, but there exift between them very remark-
abledifferences. The concentrated fulphuric acid
reduces it to: a coal, converts it in part; into
water as it does gum; but the nitric acid never
converts it into mucous or facchlaélic acid, as it
does gum ; the fugar patfes at once and imme-
diately (under the fame circunftances in which
gum forms pulverulent and infoluble mucous.
acid) into the ftate of malic acid, and after-

_wards quickly into that of oxalic acid, by the
continued aftion of the nimic acid. It is alfo
of
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of all the vegetable fubftances that which yields
this laft cryfiallizable acid the moft cafily.
But it always furnifhes a portion of malic
acid at the fanie time, and there always remains
2 more or lefs abundant portion of the latter in
the mother water of the faccharine oxalic acid,
or that obtained from fugar, when this mother-
water can no longer furnifh eryftals. This very
remarkable difference, this property of not af-
fording infoluble mucous acid, and of paffing
immediately and at firft into the ftate of malic
acid, and afterwards very quickly into the ftate
of oxalic acid, hasappeared to Citizen Vauquelin
and myfelf to depend upon the more oxigenated
nature of fugar than of gum. It is too much
furcharged with this principle ; it 1s too near to
the general ftale of acid, to be able to form the
highly carbonated and very infoluble mucous
acid, to be able to pafs through this firft degree
of inferior acidification. Accordingly, as foon
as the nitric acid acls upon i% and changes the
order of its compofition, it is not divided into
the two firft acids, the mucous and the malic,
but into the two following, the malic and the
oxalic. Thelefs the acid of nitre has aéted, the
more the proportion of malic acid exceeds that

of the oxalic, though there is always a little of
this formed from the commencement of the ac-
tion of the nitric geid.  We here fee the divifion
of the fugar into new bodies, a divifion which
invariably characterizes the vegetable fubftances.
23. Sugar comports itlelf nearly in the fame
MANNer
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masner as gum with the alkalis, which caunfe
more oil to be obtained from it by diftillation ;
and alfowith the nitrate of pot-afh, which burns
its hidrogen and carbon, and infulates the fixed
matters; with the fuper-oxigenated muriate of
pot-afh, which inflames and detonates ftrongly
with it by percuffion ; with the metallic oxides
which burn or decompofe it ; and with the folu-
tions of' the metals, which alfo precipitate it
from its folution, and alter it.

24. By the aid of all the means which alter
and decompofe fugar, we may determine the
proportions of its primitive principles, the re-
lative quantities of oxigen, of carbon, and of
hidrogen which conftitute it. Lavoifier, by ufing
the vinous fermentation, which it alone is ca-
pable of undergoing, and which confifis in a
Ipontaneous decompofition, and in the divifion
into two new compounds, which I haye already
fo trequently deferibed in the vegetable fub-
ftances, has found that one hundred parts of
fugar contain fixty-four parts of hidrogen,
twenty-cight parts of carbon, and eight parts
of oxigen.  Though it appears that this analyfis
has not yet been able to receive all that degree

of precition whichit would be poffible to give it
at the prefent day, if we fhould compare the
different refults afforded by the different means
of decompofition, yet this firft datum of'Lavoiﬂer,
which is not fur remote from the truth, fhows
that fugar is an oxide of carbon and hidrogen,
a little more oxigenated than gum, and that it
YVoxr. VIL Q ; is
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is in this that its difference confifis. It appeats;
that the converfion of infipid mucus into fac-
charine matter is effected in vegetables by mere
oxigenation, and by a flight change of pro-
portion in the principles. Ttis not nnprobablt.
that art will hereafter be able to convert the
oums into faccharine matter; and I have al-
ready feveral times obferved, that a folution of
gum in water, into which oxigenated muriatic
acid gas was made to enter, affumed a faccha-
rine tafte, mixed indeed with a ftrong bitter-
nefs. This profpeét which is {till very new, muft
lead to many ufeful refearches and refults. It
is already acknowledged by {ome modern che-
mifts,. that the mucous and feculent vegetable
fabftances are frequently econverted in the
_ ftomach, by the procefs of digeftion, into fac-
charine matter; and it is in this manner that
Mefirs. Rollo and Cruickthank believe the
diabetes mellitus to be produced. :

E. Specics or Farieties of Sugar.

25. We have already feen that the faccharine
mitter is never pmemul infulated in vegetables,
as mucus {o often is; that it is united fometimes
with mucilage, {bmtnmcs with fecula, or ex-.
: traéhve and one or more colouring matters, and
when we with to have it pure, we are obliged
to employ different means in order to {eparate
it from thefe: foreign bodies; there are, how-
ever, fome I'.J.cr.h.lrme fubitanccs. whichare ufed
T impure



.SACCHARINE MUCUS, OR SUGAR. 227

impure, and fuch as nature prefents them.
Hence it refults, that four principal {'peLies
of faccharine fubftances, more or lefs in ufe
for the common  purpofes of life, ate to be
diftinguifhed ; namely, fugar, properly fo cal-
led, the fugar of the maple, honey, and manna.
Though fome faccharine fruits are ufed infeveral
coutitries, as fubftitutes for one ov other of
thofe fubfiances, they are only to be confidered
as very imperfeét mixtures.

. Thave already fpoken of fugar, properly {o
called, becaufe itis the pureft facchariue produét,
that which is the meft abundant, and the moft
employed in Europe.” It has ferved in fome
meafure as a reprefentative of the whole genus.
1t is known that it is derived from the pilth or
medullary and utricular juice, of a gigantic
fpecies of the gramineous plants; that it re-
quires much labour to bring it to its cryftalline
and pure ftate; that it is not yet even avell
known in what its preparation and its purifica-
tion confift, which have not yet been brought
to the point of perfeftion, which may be ex-
peéied from the prefent fiate of chemiftry.  This
* fugar is employed in different flates of purity

from the mufcovadoand the raw fugay, the dif=

“ ferent kinds of caffonade;, the common or offi-
cinal fugar in large loaves, the white and very

crydtalline fugar in fmall loaves, the double-re-

fined hard fugar, very clofe and very brilliant

i its texture, and the fugar-candy. The

fytup, and molafics are equally applied to a

Q 2 : 5 great
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great number of ufes, efpecially after they
have been purified and bleached by heating
and caufing them to throw up their {kum;
by filtrating them through woollen cloths, of
a clofe texture, and flightly boiling them with

pulverized charcoal. '
B The fugar extrafted from the maple,
which in part fupplies the confumption of the
inhabitants of North America,  efpecially in
Canada, forms a fecond fpecics very nearly
approaching to the firft in its good qualities,
when it is well prepared ; it is equally beanti-
ful, equally white, and cqually well eryftallized
with that of America, or that of the fugar-
cane; but the labour by which it is procured,
is fiill too long and troublefome for its quan-
tity to have been yet raifed to the level of the
.confumption, even in the parts of the world
where the iree which affords 1t is' the moft
abundant; it appears to be moft pure in the
fap which holds it in folution; it is much
more diluted, much more extended with water,
and in proportion as its folution is condenfed
and concentrated, it becomes mucous and co-
loured. 'The art of extracting it from the fap
of the maple, is yet very far fiom having been
brought to the perfection which it is capable of
attaining, when the lightsand the inftruments
of modern chemifty fhall have been applied to
it.  Perhaps this fap might fitft be graduated or
concentiated by congelation, and thus the great
labour and expenfe of its evaporation dimi-
: nifhed.
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aifhed. It would firft of all be neceffary care-
fully to analyze the fap of the maple.

C. Houney is the only faccharine fubftance
that was employed in antiquity. It has been
pretended that the ancients knew, by procefles
of purification analogous to thofe that are
praétifed for fugar, to extraét from it a folid and
concrete matter, capable of heing preferved ;
but there is no hiftorical monument to prove
the truth of this affertion, though there is no-
thing that direftly oppofes the fuccefs of fuch
2 labom It 15, however, much more pmbable
that the aneients, who carefully diftinguithed
the different {pecies of honey, and who ufed
the greateft indufiry in the keeping of bees,
emploved diffevent fpecies, according to. the
ufes for which they were deftined, and felested
for fome of thefe ufes, a concrete and granu-
Tated fpecies, more or lefs fimilar to our {ugar,
properly fo' called. TIoney is nothing more
than the neétar, or the faccharine and aromatic
juice which the bees colle¢t from flowers, and
which they carry in their nefts or hives, for their .
own fubfiftence in the cold feafon, and for that
of their young. It efpecially accompanies the
female organs of generation in plants, and is
found at the' bafe of the piftils of flowers ; gene-
rally, it even impregnates the {tyle, “hlch con-
tains it throughont the whole of its continuity,
as we perceive by fucking thefe parts of the
flowers, It feems to fene, to fix, and condu&
the fecundating effluyia of the pollen. Toney

b
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is a combination of {faccharine matter, and aro-
matic or odorous mucilage. The mucus fub-
ftance which it contains gives it vifcofity, a
kind of glutinous quality, deliquefcence, and
renders it difficult to be purified.
D. Manna 1s the fourth fpecies of faccharine
matter which I dlﬂmgm[h an this genus. It 15
a gummous faccharine juice, coluured by a
naufeous extraétive matter ;'its tafte alfo is» dif-
amceable and very different from that of {ugar,
pmpelly fo called. Tt ifiues fpontaneoufly “in
fimail drops, which form folid graius, from the
leaves of the pme, the fir, the oak, the ju-
niper-tree, the willow, the fig-tree, the maple,
and the alive-tree. It is alib feen in the form
and by the name of honey-dew, upon the leaves
of the elm, the linden, and the yoke-elm, the
upper furface of which it covers with a ]srvht ;
and polithed integument, Tobel and chde]ct
have deferibed, by the name of aleomeli, that
~ which is found upon the olive trees, in the vi-
cinity of Montpellier.. Tournefort has likewife
colleéled fome upon the trees in the neighbonr-
hood of Aix and Toulon, But the trees which
furmnifh the moft of this j Jtllce, and from which
that which is employed in medicine is ex-
tracted, are the afh, the ]arch, and the alhagi.
The afli, which grows in abundance in all the
temperate cllmates, ylelds more el"pecml]y
large quantity of manna, in Sicily and Calabria.
Though the manna collects upon the futures of
1ts leaves, a much Iargcr quamlty is obtained

by
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by muking incifions into the tree.  The faccha-
rine juice runs out through the apertures, and
- attaches itfelf as it dries upon the trunk of the
trees, from whicli it is taken off.  When firaws
or finall fticks are placed in the incifions, the
manna is formed, by inerufting itfelf upon them,
a leind of fialactites, which are termed manna ir
tears: this is the fineft and the pureft kind.
The fragments which are colleéted upon the
tree 1tiLlf and which are irregular, lefs pure
than the firft {pecies, form the manna in forts;
as to the pieces which fall on the ground, and
which are mixed with much filth, they are
termed jat manna (manne nrrtﬁ),hecauze they
confift of impure tears, glued to cach other by a
brown, vilcous, and as it were fatty juice. The
afh fometimes yields manna in our fouthern
departments. Citizen Chaptal has feen fome
which had been colleéted at Aniane; about'two
myriameters diftance from Montpelier.

The larch, whieh'grows in abundance in the
vicinity of Brmngon, affords, dulmg the fum-
mier, a kind of mannain finall grains, which the
inhabitants collect upon the firtures of the leaves
of this tree, and put into pots, which they keep
ju cool fituations. This kind of manna be-
comes very yellow, diffufes a difagrecable
finell, and has a much more naufeous tafie th:m
the manna of the afh. :

With refpect to that of the Athagi, it flows
from a fhrub, a fpecics of genifia or hroom which
grows in Perfia, an(l mfphélmw wlurh Tourne-

x for
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fort has given mtercfiing details, It is in the
form of fmall grains, which the heat of the fun
has dried upon the tree. This manna of the
Alhagi is fold in the town of Tauris, by the
name of fereniabin, It is fcarcely known or
employed in Europe. : d
Manna boiled in a little water, clarified with
the white of egg, and fufficiently condenfed,
affords yeal cryfrals of fugar. :
- 26. It is now aflerted, according to the ex~
. perintents of Mr. Achard, of Berlin, that folid
and cryfiallized fugar may be extraéied from
the white beet-root, with red, veins; that this
dpecies of fugar may be fubfiituted in the place
of that of the fugar-cane cultivated in America

and Africa, and that it may beafforded at a

much lower price. The experiments which are
repeating in France wpon this fubjeét, will foon
nformn us what we have to think of this appli-
cation of this already ancient difcoyery of Mar-
graff, i

B Uses.

57. TruE faccharine fubfance is an aliment
much {fought after by a great nmumber of ani-
mals, and efpceially by infects. . We fee moft
of thefe, and elpecially the infedis with trunls,
affen bling about the faccharine juices, at-
tracted even by fragments of folid fugar that
have no fmell, and cagerly feizing upon it. It
is well known how many infeéts inhabit flowers,

and
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‘and derive their nourifhment from their nec-
tagies.  Man alfo finds in it a part of his fub-
fiftence; numerous faéts, and elpecially what
happens in the fugar colonies, prove that this
fubfiance may ferve him in the place of food.
However, amongft mofi cultivated nations, it
is ufed merely as a condiment, but as fuch its
form is extremely varied, and it is employed
for very numerous ufes. It ferves to preferve a
multitude of fubftances, which without it,
would be more or lefs alterable, as is proved
by the art of the confettioner. Tt fofiens the
acrimony, improves the tafte, and difzuifes
the infipidity of many vegetable fubfiances or
foods. Nature herfelf has pointed out its ufe to
man, by prefenting it to himin a great number
of alimentary {ubftances formed by the plants,
and by uniting it with the infipid mucilage,
the taftelefs fecula, the pungent acid, the am-
brofracal ayoma, &e.

28. Sugaris alfo one of the medicinal fub-
ftances moft in ufe, one of the fubftances that
are the moft frequenily and the moft abund-
antly adminiftered to the fick. Itis particular-
ly ranked amongft the emolients, and the flight
bracers, or even theanaleptics, the relaxing, or
rather the laxative medicines,and the antifeptics.
It ferves to fiveeten all medical draughts ; and
when we calculate the quantity which the fick
generally take of it, we find, that it is fuflicient
to {uftain, to nourifh, and to fupport, fometimes
more even than is neceflary, the firength re-

2 quifite
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quifite for the cure of their diforders. Ifit be
ever 1o little combined with foreign fubftances,
efpecially thofe that haveamore or lefs difagree-
able or naufeous tafte, it becomes purgative, as
we fee in the different kinds of honey, of man-
na, and ina great number of the laxative fruits,
Its antileptic and prefervative property fhows it-

“felf even when we cover the fleih of animals,
fruits, &e. with a more or lefs thick layer of
this fubftance in powder. Ttsagelutinating, and
as it were, aftringent quality, renders it very fit
for curing wounds, or cuts, for fopping flight
hemorrhages, by clofing the lips of a recent
wound, and even diminifhing to a certain de-
gree the bad condition and putrefcency of old
uleers, &e.

“29. Sugar is alfo employed in the arts for a
great number of ufes, for giving brilliancy to
varniibes, to ink, to paintings. to fome flight
furfaces; for imparting an agreeable tafte to the
mouth-glue ; for making iticking-plafter; it is
the bafe, or the recipient, of a great number of
pharmaceutical preparations, &c.

ARTICLE



VEGETABLE ACIDS,

W

Arzicre VIL

Of the fourih of the immediate Matepials of
Fegetables, or the Vegetable Acids.

SEcTION I

Of thefe Acids in general, of their nature, their
Lnumeration, and their Claffification.

1. THOUGH we may in general confider,
as a fingle one of the immediate materials of
vegetables, that acid, which is fo abundantly
contained m them; though we may be allowed to
believe that this fubftance, which is fo well
charaélerized and fo eafily known, is, wherever
it is met with in plants of their products, one
and the fame matter differently modified, and
pofleffing fome varied diftinétive properties ae-
cording to fome flight {hade in its compofition,
which is alsways the fame, always identical,—it
is neverthelefs difficult to aveid confidering as
real {pecies thofe among the vegetable acids that
prefent the greateft differences from one an-
other, whether in the properties which all men
diftinguith in them, or in the ufes more or lefs
remote from each other to which they apply
them, according to the very diflimilar qualities
which they have obferved.

3 2. It
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2. It will neyer be poflibleto confound the
very agreeable acid juice of the lemon, of apples,
or of vinegar, with the afiringent tartnefs of
nut-galls, and the burning acrimony of the acid
extraécted from Benzoin. It is true that modern
chemiftry has been: able to approximate, by its
learned {peculations, and almoft to confound
by its ingenious experiments, the juice of apples
with the acid of forrel, the acetous acid, &e. ;
but it has not yet done the fame with all'the
vegetable acids.  Though feveral of them have
already been converted by its powerful means
into one another, they have not yet all under-
gone this fpecies of metamorphofis ; and though
we are permitted to hope, either that all thefe
conyerfions will be effected by future experi-
ments, or that we fhall find out the true canfes
of the failure of thele tranfmutations; it is no
lefs certain, that in the prefent ftate of our
knowledge it is neceflary carefully to diftinguifh
the different acids which the vegetables prefent
to us. y

. 3. This part of chemiftry has made im-
menfe progrefs from the year 1776 to the pre-
fent day. At the former period-fearcely two
acids different from eachother werediftinguifhed
in vegetables, namely, that which was native
in them and which was always believed to be
akind of tartar, and that which was the produét
of fermentation; and neverthelefs, the number
of the four plants was found to be immenfe
m the firft and moft fuperficial affays of the

; LB chemifis;
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chemifts; the number of thofe which were ob-
tained in the changes which vegetables were
made to undergo by the analytic means to which
they were fubjeéted, appeared equally confi-
derable. In the prefent flate of chemiftry we
reckon at leaft fifteen fpecies of vegetable acids:
the labours of Bergman and Scheele fir{t opened
this brilliant career, which many modern che-
mifts have foilowed with a rapid pace.

4. All thefe acids of whatfoever kind, artifi-
_cial or faétitious, are compofed of analogous
principles. We conftantly find in them, by
exaét analyfis, carbon, hidrogen and oxigen;
they are all reduced by the oxigenating or
burning procetfes into water and carbonie
acid. We ought, therefore, to confider them
as acids with binary radicals, hidro-carbonated
or carbo-hidrogenated, united with different
proportions of oxigen, which differ from the
vegetable oxides properly {o called, or from the
immediate but not acid materials of vegetables,
only by their fuper-abundance of the acidifying.
principle. - In this ‘manner, it will eafily be
conceived how the oxides are converted into
acids, whether by the aéiion of fire, or by that
of the decompofable acids with fimple 1a-
‘dicals, or by fermentation. In this manner
alfo may be explained the reciprocal eonverfion
of feveral of thefe acids into onie another.” Tn
order to effeét any of thele converfions, it is
{ufficient to produce a variation in the ‘propor-
tions of the principles which conftitute the

materials
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materials or thefe acids: almoft always we ex=
traét from them different quantities of hidrogen
orof carbon, or both at the fame time, and we
augment the quantity of oxigen {o as to com-
plete their acidification.

5. When we try the plants which we meet
with in our walks, with very fenfible blue paper,
moft of them exhibit marks of acidity ; but moft
of them, when treated with more exaétnels in
their juices, are found to contain feveral acids
‘at the fametime; and itis very rare, perhaps even
impoflible; to find a fingle acid in any one part
of plants, efpecially in thc juices of acid fruits.
The famephenomenon is obferved when by treat=
ing the different vegetable oxides, and efpe=
eially mucus, the faccharine matter, the fecula,
&c: by the different oxigenating or acidifying
procefles, we convert them into acids: We
obtain from them at leaft two fpecies, frequently
three at a time. In this manner I have con- .
verted the ligneous fubftance into four acids,
and I have even found five different fpecies
in crude and four wines of the vicinity of

~ Paris. It therefore appears that art imitates
the proceffes of nature in the fabrication of the
acids ; for there are always feveral of them toge-
ther, though I muft here remark, that the acids
fimultaneoufly prefented by Nature in a great
number of vegetable fubftances, are frequently
of the clafs of thofe which art has hitherto been
unable to imitate.
=% 6.0
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‘6, In order to know the numerous fpecies of
vegetable acids, for T here comprehend  thofe
onl) which have hidrogen and carbon for their
binary radical, and mnot the acids with {imple
radicals, the {ulphuric, the nitric, the carbonig,
which are frequently found combined in the
vegetable fubfiances ; it is neceffary to admit a
methodical divifion between them, a claffifiea-
tion which enables us to compare them, regu-
laily to explain their diflin&ive charadlers; their
analogies: and - their differences.  With this
intention I difiinguify them into fix genera.

In the firft I comprehend the native vegeta-
ble acids, which exift pure and uncombined in
plants: this genus includes five {pecies, viz.
the gallic, the benzoic, the fuccinic, the malic,
and the citric.

In the fecond genns T rank the acids pmﬂ}
faturated with pot-afh, whichare termed vege-
table acidules, and which inelude: two fpeciss,
the oxalic acidule and the tartarous acidule,

The third genus comprehends the acids formed:
by the fire, or the empyreumatic; of which
there are three fpecies, the pyromucous; the
pyrotartarous, and the pyroligneous acids.

To the fourth genus [ refer the factitious or
artificial acids, which at forms by the action
of the oxigenated bodies; or of the pewerful
acids, upon fome of the immediate materials of -
vegetables, and which have not yet been et
with innature. This genus f‘omp:ehcnds three

: fpecics,
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fpecies, viz. the mucous, the camphoric, and the
{fuberic acids. :

In the iifth genus T place the artificial acids
analogous fo the preceding in their fa&itious
oxigen, or produced by art, but which are
fimilar to thofe which are alfo found ready
formed in nature. This fifth genus contains
two or three {pecies, the malic acid, the tar-
tarous acid, concerning which there is fome
doubt relative to its artificial formation, as I
fhall fhow hereafter, and the oxalic acid.

Fually, I form a fixth genus of the vegeta-
ble acids produced by fermentation; there are
as yet only two fpecics, the acetous and the
acetic acids, belonging to this genus, though
it is very probable, as 1 intend to fhow, that
fermentation is capable of producing a greater
number of them, which have not yet been
examined with fufficient accuracy to enable
as to diftinguifh them as particular fpecies.

Secrroxn II.

Of the firjt genus of the Fegetable Acids, or
of the native and pure Acids.

1. NOTWITHSTANDING the immentfe
quantity of fpontancoufly acid plants and vege-
tables which are found in abundance and in
all latitudes, chemifis, in examining plants,

have
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have hitherto found only five fufficiently diftinét
fpecies, differing from ‘each other. It is not,
however, to be imagined that the difcoveries
are entirely terminated, or that no hopes are
to be entertained of difcovering hereafter a
greater number of them, when the naturally
acid vegetables thall have bven better exa=
mined. y

2. Though I indicate this firft genus as con-
taining native and pure acids, I do not {peak of
entirely infulated and purified acids, and this
purity is to be underftood only as relative to the
acids of the fecond genus which are partly fa-
turated with pot-afh: in faft, thefe are fufi-
ciently exempt from pot-afh and from fatura-
tion; but they are not completely infulated
and feparated from all foreign matter. They
are found mixed with _wnucilage, with acid
Juices, with light fecula, with colouring matter;

* and it is neceflary to employ different meang

in order to obtain them in the fiate of purity
proper for examining their properties and their
characters. 2

3. Ofthe five fpecies of acids comprehended
in this genus, three, the gallic, the benzoic and
the fucemic may be obtained in a cryftalline
form by fublimation; a fourth affumes a very
regular cryftalline form by the evaporition of
its {olution, namely, the citric acid ; the fifth
cannot acquire this. eryftallization, but always
remains in a magma; this is the malic acid.
It is, therefore evident, that if we knew only

Yor. VIL R ' this
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it black.  Gioanetti difcovered that the pre-
cipitate of inl was not attraélable by theload-
ftone, and that the iron does not exift in it in
the metallic ftate; as had till then beeu generally
believed.

2. Though thefe facls ought to have led to
- the conclufion that the principle in the vegeta-

ble afiringent fubftances which precipitated irou
in the black form was an acid, the scademicians
of Dijon were the firft who dclopte(i this epinion,
in 1772, They fhowed that the produéts dif=
tilled from the nut-gall blackened the {olution
of fulphate of iron ; that this excrefcence: yielded -
with cold water an extraét amonnting to a
*twelfth of its weight, that its infufion reddened
turnfole and blue paper; that the {'a,me prineiple
that pleclplt'a.ted iron in, the b.lach {tate was
foluble in the oils, alcoliol and ethers that the
other acids: alfo diffolyed without rﬂteunﬂ it
that its folution in watern precipitated thL ful-
phur of the alkaline fulphurets ;- that it decom-
‘pofed the metallic folutions, and culmucd their
oxides by uniting with them ;" that it diflolved
irgn immediately, and utiuc‘ed filver and gold,
after hdvmg fepar'tted them trom theu fol— 3
Cfvents.

S. Thefe approximated details afforded as
yet only a oeneral proof of the acid nature of
the p:.mmple of the nut-gall whereby iron was
precipitated in the black fate; bi..t they did.
Jaot fmmih the means oF e:xt,m&zuo and .tham- :
_mg this acid feparately, and a.{'ce; taining its

R 2 ol
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chara@erifiic properties. It is to Scheele that
we owe the difcovery of this acid, by the pro--
cefs which he pubh!hed in 1780 for extraiing
it purc and cryflallized. Ile poured upon ene
part of gall-nuts bruifed or reduced to a coarfe
pnwd"l, lix parts of very pure water; he left
them to macerate for fifteen days at a tcmpera-
~ture between 15 and 20 degrees; he filtrated
and placed the liquid in a large veflel of glafs
or of earth in order to expote it to the air and
let it flowly cvaporate, A Dlacknefs, and a-
thick, and as it were glutinous, pellicle were
formed; very abundant muceus flakes were
feparated ; the folution had no longer a very
- aliringent, but a more fenfibly acid tafte.  After
two or three menths expofure to the air, Scheele
obferved upon the fides of the veflel in which
the liquor was coutained, a Dbrown f{iratum
adhering to the veffel and covered with granu-
lated eryitals, brilliant, of a yellowith grey
colour: he alfo found a large quantity of thefe
cryftals under the thick pellicle with which the
liguid was (meu:d He then decaited the
latter ; he pnurcd upon the depofit, the pellicle,
and thecryfialline cruft, aleohol which he heated;;
this folvent took up all the cryfwllized acid
without affecting the muciluge: he evaporated
thie aleoholic {olution, and thus obtained the
pure gallic aud,l.u.f'mal_l cryfials as it were
.granulated, brilliant, and of a flightly yellowith
colour. It is by this procefs that the acid of-
\'.hlch I fpeah was prepared after Scheele, till
anothcr
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another manipulition came to be known, which
feems to deferve the preference over it. -

4. Citizen l)evmm gave, fome years after
Scheele, a very g_)ood Memoir on the Analyfis
of the Gall-Nut. He particularly difcoy ered,
that by heating this exercfeence of the oak
pounded, flowly and cautioufly, m a pretty
broad and hieh glafs retort, it fublimes a con-
fiderable quantity of cryftals, lamellated, bril-
liant, filvery, confiderably large, and which
poffefs all the properties of the fame gallic acid.
He indieates this procels for pu'parilig this aeid;
but I fhall obferve that this means, which is
“much more expeditious than that of Scheele,
fuceeeds only when the opemtlon 1s condatted
with much caution. It is neceffary to '1pply
the fire moderately, to take great care mnot to
puth its attion fo far as to difengage the oil,
for this carries away and inftantaneoufly dif=

* folves all the eryfials that have been fublimed
previous to its appearance. With the aid of
theie precautions, though the fire conftantly
defiroys a portion ef i gallic acid, we always
obtain a pretty conﬁdemblﬂ quantity of it,
which 1s very pure, very white, very well cr.}f‘-
tallized, and in this ftate. undergoes no ;111:518.—
tion.® We do not find in it, after having ex-
traéted it by this procefs, cither Sihativoor
eolouring matter which alter lt in the pmufe
-oiven by Schecic

: B Ph;a{ﬁéal_
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C. Ghemical Properties,

B

7. Tux gallic acid, thongh yolatile at a
degree of heat not very eonfiderable, is at
the fame time euﬁl_}' decompofable, fince every
time that we fublime it, a part of it is always
decompofed. This decompoiition is accompa-
aifed with a formation and difengagement of
water, of an acid liquid, of carbonic acid gas,
~ of carbonated hidrogen gas, and of fome drops
of brown oil: it leaves a coal in confiderable

abundance, dlﬁlculi to be burned and incinera-:

ted.

8. Thisacid is not {endibly: alterable by the
air; it requires twenty-four parts of cold water,’
ot at twenty degrees, to diffolve it ; it cryftal-
lizes only by a flow and infenfible evaporation :
boiling; water diflolves a third of its weight.
It precipitates from. its folution in proportion
as it cools, but \Vltiwut: a regular form, and
difpofed only in fmall grains “hu,h <o not be-
come white, but remain with theu pnmltuc‘
yellow colour. - Aleohol difiolyves a much larger
quantity of i€ This liquid ‘when “cold takes
up one fourth of its weight. When bmlmw
it can holda guantity of it almofi equal to
its own ; it is precipitated by coolmb When
the folution of the gallic acid in water is

kept in clofe veﬁ'cl,s. it ‘becomes altered and

decompofed, depofits mueous. ﬂ&kes, and the
acid is gradually defiroyed.

9. It
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9. It is not alterable by the combuftible bo-
dies; charcoal, over which the boiling folution
1s pafled, whitens it a listle. ‘The concentrated
fulphuric acid decompofes and carbonates it.
The nitric acid changes it into malic and oxalic
acids.  The oxigenated muriatic acid alfo al-
ters it in a particular manmer which has not yet
been fufficiently determined though it would be
important to afcertain it.

10 The gallic acid combined with barites,
ftrontian, lime, and magnefiz, forms with thefe
bafes falts of little folubility, of a fawn-colour,
which-an excefs of their feveral bafes caufes to
diflclve in water, much more abundantly than
they naturally combme with it. Tts faline com-
pounds with pot-afh, foda, aud ammonia, are
not yet fufficiently Known, nor have they been
fufficiently examined to be well deferibed. We
know in general that they have little folubility,
and that their generic charaéters confift only in
the precipitation of the metallic folutions inte -
coloured gallates, and efpecially of thofe of
dren, into a black or dark-blue powder.

11. That ptoperty which moft diftinguifhes
the éalllc acid from all the other vegetable
amds, is the greai attrattion which it exerts
upon the metallic oxides; it is {o firong tha,t
this acid {eparates them' from the greater num-
ber of the moft powerful acids : the phenomena
which the gallic acid, poured mto. the metallic
folutions produ(‘es are extrenely various, The -
more reddlly the oxides abanden their oxigen,

the
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the more alterable they are by the gallic acid.
Poured into the folution of gold, it gives it a
greeniih colonr, precipitates from it a brown
powder, which is fpeedily reduced into gold, and
covers the folution with a pc]lmle of gold well
reduced, brilliant. and metallic. Silver is fepa-
rated in 2 brown precipitate from its nitric {olu-
tion, and ‘a light layer of this reduced metal
foon covers the furface of the hquor. Mercury
is precipitated in an orange-yellow, copper in a
brown, bifinuth in a lemon-yellow, iron in a
black ftate.  The folutions of platina, of zinc,
of tin, of cobalt, and of manganefe, are not
precipitated by the gallie acid; and it may be
here remarked in general, that thefe are pre-
cifely the metals which retain moft ftrongly the
oxigen neceflary for their faturation, and which
are not variable in their oxidation ;- whilft
thofe which are precipitable by this acid, ftop,
in genecral, at different  degrees of oxidation,
retain but feebly the Iaft portion of oxigen
which faturates themn, and are, in gen'eml; fepa-
rated from their folvents only at their maximunt
of oxidation. : ;
12, This has been particularly afcertained for
the folutions of iron. Mr. Prouft has very well
p:over} that fuch of thefe folutions as only con-
tain iron little oxidated, which are fearcely co-
loured and greenifh, either yield none, or but very
little of a precipitate, little coloured, and violet,.
or of a deep red ; that thofe, on the cont:ary,
in which the ircm is furcharged with oxigen,
form
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. we permitted to exclude the hidrogen from its -
i compofition. -~ But the prefence of the latter
priveiple, which with the carbon conftitutes

its binary radieal, and affimilates it to all the

vegetable acids, and befides. is dein_or—iﬁmted

to exifi in it by all the phenomena of its

decompofition, oppofes the admiffion of this

opinion, which otherwife is ingenious, though

not {ufficiently exaé for the prefent ftate of
chemical knowledge.

D. Ufes.

14. Tuz gallic acid is much employed in
dyeing, and in the preparation of ink ; it forms
“the bafe of all the black dyes, and all the erounds
of this caft, ftich as the grey, &c. It is never
employed in a pure ftate, but mixed, asitisin
the veoetabie fubftances which contain it, with
the afirmgent matter, and efpecially with tanin.
This is the reafon why the black colourproduced
by this acid thus mixed, has a red or purple caft
which frequently appears when the black is
changed. Wemay prepare ink much more co-
Ioured, much more pure, and lefs alterable with
* the purified gallic acid, than with the deco@®ion

of gall-nuts.  This acid is frequently ufed in

cheniifiry in order to afcertain and determine

the 'prefence the quantity, and‘even the frite

of fron in a great number of fubftances in
: foiutmn. ;i

{9} . SPECIES
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Srrperrs IL
Benzeic Acid.
i Hﬁarj, Seat, Lxlru:f?mn, Puri Teation.

QUR firft I«nnnledr{c of the benzoic acid
i3 due to Blaife de Vigenere, who wrote at the
beginning of the feventeenth century. . He was
the firft who afferted that by diftilli ing benzoin
acry fiallized acid falt was obtained in odorant
and acrid needles, which have fince been termed
in p.lmrmu:v Flowers of Benzoii. Some che-
mifis conceived it to be a modified mineral
‘acid, till the propesties that were fouud in this
acid, plan;]y {howed it to be a vegetable acid
different .from all other acids of this clafs.
Geoffroy announced, in 1788, that it might be
extradied by wafer.. Lemery guve a very good
procefs for obtaining it by fublimation. Scheele
Taftly fhowed how to feparate it from benzoin
by means of lime. Mr. Lichtenftein has pub-
Tiflied obfervations on the procefs of Scheele-
and on feveral pioperties of this acid.

2. Benzoin is not the only vegetable fub-
flance which affords the benzoie acid; the acid
‘even bears this name only becaufe benzoin s the
vegetable fubftance which is moft commahly
employed in ovder to obtain it, and which yiclds
it in great abundance. It is alfo obtained from

e : pure



BENZOIC ACLD. 253

pure florax, from the ordinary fiyrax, from the

balfam of Peru, and the balfam of Tolu, from

liquidambar, from vanilla, and even from cina-
mon, the diftilled water of which depofits it in

cryltallized needles by cooling and repofe: it

alfo exifts in the urine of children, frequently

. even in that of adults, and conftantly in the

urine of the quadrupeds that live on herbs and

hay, eﬁ:ec'iall_y_ in that of the camel, the horfe, and

the cow. There 15 reafon to-believe that a great

number of vegetables, and even of graffes, con-

tain it more or lefs- abundantly, and that it

is from this food that it pafles into the urine.

Citizen Vauqm_]m and my(elf have found freng.

reafons for fufpeéling it to exiftin the anthoa-

antum odoratum, a herh which is known to

impart an aromatic quality to hay.  We have -
found this acid combined with pﬂt-dﬂl and lime”

in dung hill water, as w ell as in the urine of

the qlndruncd“ that ha.v, been mentioned.

3. In order to obtain it by the moft common
ot moft ufeful procefs, benzoin, coarfely pul= -
verized, is put into an eartlien pot; this veflel
is covered with a cane of pafichoard, pafted
upon the fides of the pot: the apparatus is
placed upon a furnace charged with very httle
fire, and even of hot afhes. At this heat the
benzoic acid fublimes and attaches itfelf to the
fides of‘ the cone, which is taken off and re-
newed eyery two hours: this is continued till
the fublimed acid begins 6 e coloured by the -
oil which lmmedlate}y fucceeds it by the acticn

SR ; - of






BELENZOIO -ACTD e 255

a flight excefs has heen produced, which forms -
a pulverulent precipitate of benzoic acid by de- -
compofing the benzoate of lime diffolyed.in the
lixivium ; the precipitate is well waihed upon a
filtre ; and 1f we wifh to obtain it in cryftals, it
is diffolved in five or fix times its weight of
boiling water ; it isfiltrated through linen, and
the folution having been fuffered to cool, depo-
{its Tong' compreiled prifms. In this operation,
the benzoic acid, feparated from the benzoin
‘by the lime, forms calcarcous benzoate, which
diffolves in the lixivium, and which the mutia-
tic acid decompofes on account of its more
powerful attraétion for the lim iy :
5. Though Scheele, when he pubhfhed this pro-
cefs, meceffarily announced that it afferds as
much acid as {ublimation, which had produced
~himosly from 0,08 to 0,10 of the benzoin ; not-
withftanding the affertion of Spiclman, who had
-made the quantity amount to a quarter of the
weight of ffhis:'ba.lifam 5 yet Mr., Lichtenttein has
pretended, in new Obfervations, publifhed in
Germany fince the Memoirs of Scheele, that
this operation does not furnifh as much acid as
fublizzation ; but there is reafon to believe, with
Scheele ht'n{'df, and with Citizen Guyton, tha.t
. Mr. L:chtenﬁem, as well as Spiclman, mc-Lou
into the weight of the benzoic acid, extradted:
by five, the impure portion of this falt, foiled
by a {mall quantity of cil, which greatly m-
creafes the guantity ; I'o that the procefs of
: Scheele.
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Scheele is not lefs deferving of the preference
over all the other methods defcribed before
him.

6. We have confirmed the excellence of this
procefs, and, in fome meafure, extended ils
utility, by propofing to extract the benzoic
acid, for chemical and pharmaceutical - ufes,
From:the waters of dung-hills, of flables and
ftally, by means of the muriatic acid, which
decompofes in it the calcareous benzoate, and
feparates from it the beuzoic acid, as in the
procefs of Scheele.  This new procefs. will ena-
ble us to reap fome advantage fram a {ubflance
that has hitheito been intirely negleéted and
ufelefs, namely, the urine of quadrupeds. Should
it bt; feared that the acid obtained by this me-
thod might have a foreign fmell different from
* that which it ought to have, we may diffolve
it in boiling water, filtrate its folution, and
‘fuﬂ'er it to cool in order to obtain from it the
cryftallized acid. By repeating this operation
twice in fueceflion upon the acid extracted from
the dung-bill water, or from urine, we fhall
almoft intirely deprive it of its fmell, which,
however, is not fetid, but only a little different
from that of the acid as extradted from the
benzoin. - The urine of the buffalo is that
which affords the mofl of this acid. -

B. Phyfical
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‘B. Phyfical Propertiss.

7. ‘T pure henzoie acid isin the form of
w light powder, fenfibly eryftallized, or in fine
needics, the form of which'is very difficult tq
be determined on account of their minutenels,
It is white and brilliant wlen fufficiently pure:
that whicli has a yellow or brown tinge, -is
loiled'by a eertain quantity of volatile oil. Tt
is mot a brittle fub tance, as 1ts folidity and
ciyftallized form feeims to indicate; on the con-
trary, itis duétile, wnd, as it were, claftic. When
we attempt to pound it it forms a kind of
pafte or pulp., S :

8. Tts tafie is acrid, pungent, acidulous, hot;
and very bitter. Itreddens the tinélute of turn-
fule, but not the {yrup of violets. It has nota
{trong finell when cold, though the flight aroma-

" tic odour which it diffufes may, however, ferve
to diftin g-uiﬁ;. and charaéterize ity but it affiimes
a very powerful otie when heated, and ef-
pecially when it is volatilized. It is very light,
and occupics 4 large volume, elpecially when
in_the form of long needics intermingled with
each other in evary direéiion. :

9. When expofed to a gentle fire, it becomes 11~
quefied, formsa foft, brown, and flightly inflated
mafs, which cools into a folid crufi, prefenting at
its furface matks of cryftallization in divergent

~ rays. Dy the action of a more violent fire it

fublimes and exhales into the air u'a white,
A e g8 B REDCRAER 0 acrid,
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acrid, imitating fmoke, which ftimulates the

eyes, and produces a difecharge of tears; it 18

allo very fpeedily wolat;hzcd when placed upon
an ignited coal.

D. Chentical Propertics.

10, Tus benzoic acid nflames when heated
firongly in contaé with the air, when ap-
proached to an inflamed body, when touched,
liquefied with a ‘red-liot irom, or when fub-
jected to the eleétric commotion, If heated
alone in a clofe apparatus, the greater part
is fublimed without alteration ; but a portion is
decompofed, yields alittle acid phlegm, a greater
abundance of oil than any other vegetable acid,
_and efpecially a much larger quantity of car-
bonated hidrogen gas than all other bodies of
this nature. It leaves merely a trace of coal in
the retort, In order the better to decompofe it,
it.is neceffary to treatit in a diftilling apparatus
after having mixed it with fand : by this means
we oppole its volatilization, and caufe it to
undergo a fironger and more lively aétion of
the fire; we then obtain from it much more

phlegm, oil, gas, and coal.” "The proportion of

its principles has not yet been exaétly deter-
mined.

11.-It is not fenfibly altered by thc air;

.

it has been kept twenty years in an open veffel

without lofing any of its weight. No combui-
tible. bod}' alters it ; by (hﬁllhng it with pow-
% dered
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dered charcoal, it is redtified or refined, and
obtained much whiter and better cryfallized
than before. Tt is but very little foluble in
water! According to Meffis. Wenzel and Lich-
tenficin, four hundred parts of cold water are
required for difiolving one part of this acid,
whilft the fame quantity of boiling water can
diffolve twenty parts of it, nineteen of which
feparate from it by cooling. Bergman affures
us, that boiling water can take up a twenty--
fourth part of its own weight, whilft at the
medinm temperature it can fearcely talee up one -
hundredth.  Its hot folution becomes' turbid
as it cools, and the precipitate thus formed is
. fo abundant that it cannot be fltrated through
paper, the pores of which it fiops up.

19. The powerful acids aé upon the benzoic
‘acid in a very different manner from that in
which they aét upon moft of the other vegeta-
ble acids. The concentrated fulphuzic: acid
diffolves it eafily and without motion, accord-
ing to Bergman, iwho, hewever, remarks, that
part of the {ulphuric acid pafles to the ftate
of {ulphureous acid. We may afterwards {fepa-
rate the benzoic acid unaltered from this {folu-

tion, by adding water to it, g
The nitric acid diffolves it in'the fame man-
ner, and water likewife feparates it from this
folution, without its having undergone any de-
compofition. Citizen Guyton has found that
by diftilling nitric acid upon the csncrete hen-
zoic acid, nitrous gas was not difengaged till
5.9 - towards
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towards tne termination of the diftillation, and
that the acid was then fublimed without altera-
tion. Mr. Hermf{taedt however affures us, that by
employing concentrated nitric acid, the benzoic
acid became fluid, more fixed than it was na-
turally, and that it affumes the charaéters of
the oxalic tartarous acid: but. this refult fiill
réquires to be confirmed by further experiment.
The aétion of the muriatic and the oxigenated
muriatic acid upon this acid is unknown, as are
alfo thofe of all the other acids.

13. The henzoic acid unites pretty eafily
with the earthy and alkaline bafes.  Hitherto
the properties of the benzoates, as well as the
particular attrattions that fubfift between their
principles, have been defcribed but very briefly..
M. Lichtenf{tein afferts, that it prefers the fixed
alkalis, and even ammonia, to the aluminous,
magtiefian and calcareous earths.  Accoerding
to the obfervation of Citizen Guyton, it does
not appear that he employed the pure and
cauftic alkalis in his experiments. Bergman
indicates the attractions of the benzoic acid
in a different manner. © According to him;
lime {feparates the alkalis from it, and barites
feparates the lime; befides it difengages the

. acid from the ‘carbonates. Mr. Tromfdorf
has cammumcmted in Crell's Annals, &
feries of experiments upon the benzoates, by
which ‘he has afcertained fome properties
of the earthy or alkaline benzoates. By
fubjoining to thefe fome faéts which I have

“colledted
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colleéted relatwe to feveral of thefe falts, T have
prefented the moft I."Oll’lplCtL account of them
that has hitherto been given in the Eneyclope-
dic Dictionary of Chennfny, from which I fhall
here borrow the principal refults.

14. The Benzoate of harites is foluble, cryf-
tallizes yery well, remains unalterable in the
air, is decompofed by fire and the powerful
acids. i

No experiments have yet l)ccn made on the
henzoate of ftrontian.

The calcareous benzoate is conﬁdelably {olu-
ble in water, much more fo in hot than in cold -
water; it cryfiallizes by cooling ; it frequently
aﬁ’umé the form of dendrites upon the fides of
the veffels. The fulphurie, nitrie, and muriatic
_acids decompofe it; barites takes from it its
acid, with which it precipitates, - It is found
in confiderable abundance in the urine of the:
herbivorous mammalia,

The benzoate of magnefia is {oluble, cryﬁal—
lizable, and a little dcllquefce,nt more decom-
pofable than the preceding falts. _

The benzoate of alumine is confiderably fo-
Iublc, cryftallizable in (lendutcs, deliguefcent,
of a bitter and acerb tafte; itis decompofed by
the action of fire, and even by moft of the ve-
getdble. acids. :

The benzoate of zircon is not yet known.

The benzoate of pot-afh cryftallizes by cool-
ing into fmall clofe needles ; the drops of its
folution, fpread upon the fides of the vefiels,

form
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form on them, by cooling and evaporation,
dendrites, or herborizations, which indicate
its' cryftallizability.  All the acids decom-
pofe it ; the {olution of barites, and of lime,
form a precipitate in its folution.

The benzoate of foda is alfo very cryftalliz-
able and foluble; it is not deliquefcent like that
of pot-afh, according to Bergman. But it
is decompofable by the fame procefies ; it fome-
times exifts native in the urine of herbivorous
quadrupeds.

The benzoate of ammonia has alfo appeared
to ine to be very foluble and very cryftal-
lizable. Like thofe of all the benzoates, its
folution depofits, when it moiftens the fides of
the veffels, and when it dries upon them, den-
drites and herborizations, It is volatile and
decompefable by all the acids and all the bafes.

15, Mr. Tromfdorf has found, in his experi-
ments, that the benzoie acid did not aét upon-
the metals, but that it united with their
oxides,

The benzoate of 'l.]ﬂ.I‘llC affumes, according to
him, the form of minnté feathers, is folub]e in
hot water, 2nd cryftullizes by cooling.  Tither-
to we'know no benzcates of tungiten, of mo-
lybdena, of chrome, of titanium, of uranium,
of nickel, af telluriun.

The benzoate of bifmuth is formed, like all
the other metallie benzoates which Mr. Trom{-
dorf has begun to exawmine, by diffolving its
oxide in the liquid acid. It affords white

2 eryftals
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eryftals in fine needles by evaporation ; fire
difengages the acid from its folution, as the
powerful acids alfo do.

The benzoate of cobalt cryftallizes in lami-
nz; it is decompofable by pot-ath, as are all
the metallic benzoates.

The white oxide of manganefe diffolves well
in the liquid benzoic acid. This {olution
yieldsfmall fealy cryfials, unalterable in the air,
eafily foluble in water, but not in alcohol: the
alkalis and the alkaline carbonates decom-
pofe it..

The benzoie acid eafily diffolves the. oude of
antimouny: the falt which it forms is unalter-
able by the air, decompofable by fire and by
the acids. The benzoie acid does not preci-
pitate the folutions of tlus oxide in the power-
ful acids,

The oxide of mercury obtained by the al-
kalis, unites with the benzoic acid, which,
when it is pure, does not precipitate the mitrate
of mereury. This benzoate is in the form of a
white powder, unalterable by the air,” infoluble
in water, flightly foluble in alchohol, decom-
pofable by the' alkalis and the acids, fublim-
able with a gentle heat, decompofable by a
firong fire, and by fulphur.

Nelth(:l tin mor its oxide diffolve in benzoic
acid, nor enter into combination with t, ac-
cording to Mr. Tromidorf; but by pouring a
folution of benzoate of pot-ath inte the nitro-

_muriatic folution of tin, we obtain immediately
: a pre=
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a precipitated benzoate of tin, foluble in hot
water, decompofuble by fire, and not attacked by
alcohol.  We may form all the metallic ben=
zoates by the fame procels, and it is even the
beft manner of preparing theni.

The benzoate of lead, according to the fame
chemift, affords eryftals of ‘a fhining white
colour, foluble in water and in alcohol, which
the fulphuric and muriatic acids decompofe;
‘which are unalterable’ by ‘the air, and trom
which fire dlfengages the henzoic aeid.

The oxide ‘of iron unites eafily with the ben-
zoic acid, and diffolves in it; it forms yellowifh
eryflals of a fweet tafle, capable of drying and
-even difappearing in the air, foluble in alcohol,
precipitable in the black flate by the gallie
acid, and nto the blue by the pruffiates, lofing
their acid by the adtion of fire, decompofa-
ble by the pure alkalis which take away the
aeid, ‘and by the acids which feparate it ﬂom
its bafe.

The oxide of copper, precipitated from its
nitrate by the carbonate of foda, combines well
with the benzoic acid ; it forms swich this acid
finall eryftals of a deep. green colour, foluble
with diffieulty in water, and not at all in alco-
hol, the acid of which is fublimed by the
attion of fire, and {eparated by the other acids,
and which the alkalis decompafe.

The benzoic acid decompafes the nitrate~of
filver ; it unites well with the oxide precipi-
iated from the nitrate of this metal by the car-
; =~  bonate
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bonate of {foda. The benzoate of filver thus
“formed 1s foluble in water, and very little {o'in
alcohol. * It is blackened by the contath of”
light, theacid is volatilized from it by the fire,
andithe lexids then eafily paffes into ‘the me-
tallic ftate.
~ The oxide of gold d.Ifo unites, a.cccndmcr to
. Mr. Tromfdorf, with the benzoic acid ; the
folution of this benzoate of gold yields irrcgular
cryftals, -foluble in- water, infoluble inalcohol,
unalterable by the air, decompofable by fire,
and eafily seducible into brilliant and pure
gold during the volatilization of their acid.
The oxide of platina, combined with the
benzoic acid, yields fimall yellowifh eryftals, nn-
alterable by the contaét of the air, foluble in
water with difficulty, and abfolutely mfolublem
aleohol, and leaving a yellowifh refiduum after
the aétion of the fire.
16. From all the colleftive fadts Lelzmve to
‘the chemical properties of the benzoic acid, it
follows that this acid differs from the other ve-
‘ getable acids in the nature and the proportion
of the principles of its radical. Its fmell, its
volatility, its combuftibility, its firong folubi-
‘lity in aleohol, its listle folubility in water, had
caufed it formerly to be confidered as an oily
acid, and -induce modern chemifts to think
that it contains in its compofition a largequan-
tity of bidrogen, and that it is by the fuper-
abundance of this combufiible principle, and
by the highly hidrogenated nature of its ra-
' dical,
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dical, that it differs from all the other acidified
wvegetable compounds.  That it is {o little alters
able by the acids, and by the oxigenated bodies
in general, is becaufe it is too volatile for it
to be praéticable to render the aétion of thefe
bodies, which requires to be aided by heat,
{fufficiently durable, or fufficiently firong to
effeél its decompofition. It eludes it rather by
its volatility than by its peculiar nature.

D. Uses.

17. If we except its medical adminiftration,
which has now become much lefs frequent
than formerly, the benzoic acid:is of no ufe
in the arts.” It is prepared in pharmacy, and
made to enter into fome medical preferiptions,
in “the folid form of electuaries, bolufes, pills,
with extracts, fyrups, &c. but it is rarely ad-
minifiered in the liquid form, on account of its
acid and burning tafte. ;

18. Tt is extratied and purified in chemiftry,
in order to learn its properties, to fubjeét it to
experiments more or lefs connected, and to exa-
mine its' combinations. 1t is, however, one of
the acids that are prepated thie leatt frequently,
that are mct with in the Iéaft abundance in the
laboratories of chemifiry, and which are the
moft rarcly employed in experiments,

SrECIES
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Sercies ILL
Succinic Acid.

THE fuccinic acid, fo named, becaufe it is
extracted from amber, a bitumen which mani-
feftly has a vegetable origin, belongs really to
the vegetable acids :" it is a combination of hi-
drogen, carbon, and oxigen, decompofable in
water and carbonic acid, by the aétion of the
fire and the comburant bodies. I here only
indicate it, as T fhall examine it more in de-
tail in the order of fa@ls velative to the altera=
tions which vegetables are {'ufceptlble of ex-
periencing in the earth. Tplace it in the me-
thod which' T adopt for the acids, in the {eries
of the gallic anl the benzoic, Lecaufe, like
thefe it is capable of {fubliming and of eryftal-

+lizing by fublimation.

Sercrrs IV.
Malic dcid.
A. Hiflory, Seat; Lxtrattion.

1. THE malic acid bears this name becaufe it
has been more efpecially found by Scheclein the
juice
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juice of apples. It exifts alfo in a great num-
ber of fruits; it exifts in fmall quantity, mixed
with much citric acid in the fruits of the wac-
ciniuny orycoccos, of the witis idea, of the
prunus padus, of the folanwa dulcamara, of
the cinofbatos. 1618 found in abundance, and
with very little citric acid, in the barberry, the
- elder, the plum; mnearly cqual parts’ of both
acids are extradted from the cumant, the
blackberry, the ¢ratiegus aria, the ‘cherry,
the rafpberry, the ftrawberry. Thefe are the
refults of the fine experiments of the Swedifh
chemlft on the juices of all thefe fruits.

. Notwithftanding this multiplicity of ve-
gatable matters that contain the malic acid, it
is the moit abundant, and moit pure, in the
apple, and this is the fruit from. which it is the -
moft eafily extradted. The following is the
method of procéeding, according to the difco-
very of Scheele, in the extraétion and purifica-
tion-of this acid. Sour apples are pounded i
a mortar, the juice is prefled out, it is filtrated
through linen, and a folution of acetite of
lead, or fuccharum [faturni, is poured:into this
diffolved falt. The acetons aecid unites with
the pot- -ail, and remains in folution in the
liguor, whilfi the acid of apples, combined
with the oxide of lead; is precipitated in an in-
{oluble malate of lead.  This precipitate is then
well wafthed ; and treated with {ulphuvic acid
diluted with water, fulphate of lead is formed,;
which is precipitated, and the fupernatant li=

> quor
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quor contains the malic acid {eparate.  Care is

taken to add a fufficient quantity of fulphu-
tic acid to decompofe the whole of the malate of
Iead; which is known to have been done by

the acid, pure taftc of the fupernatant liquor,

free from any admixture of faccharine flavour.

Should there be a finall excefs of fulphurie

acid, it is made to difappear by adding a {mall

quantity of malate of lead, which this acid" de-

compofes and converts into fulphate of lead.

3. When the malic acid is found mixed with
citric acid, as is the eafe in many of the juices
of fruits, and efpecially iu that of the goofi-
berry, the following is the method by svhich
Schecle fucceeded in obtaining each of thefe
acids feparate. - Ie ficft infpillated this juice to
the confifience of honey ; he then poured upon
it aleohol, which diffolved the two acids, and -
left a large quantity of gummy mucilage; he
afterwarcs evaporated this alcohol ; he diluted
the liquor which remained after this evaporation
with' two parts of water; he faturated it with
chalk or carbonate of lime; he feparated by
evaporation the calcarcous citrate which is much
lefs foluble, ‘and the calearcous malate’ which
remained in it afterwards, by a frefh quantity of
aleohol, which did not: diffolve the falt, but
a faponaceous and facchavine matter which
was combined with the malate of lime : he de~
compofed the malate of lime by the acetite of
lead; bhe afterwards treated the malate of lead
that  was ‘ formed  with fulphuric acid, and

: thus
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thus he obtained the malic acid pure anc in-
fulated.

B. Plyfrcal Pro_{mrf;‘as.

4. Tur malicacid thas prepared is a brownifh-
ted liguid, of a confiderably pungent and lively
acid tafte, witliout aerimony, but frequently
~affording a faceharine after-tafte, however well
it may have been purified. It reddens the blue
regetable colours well. oo

5. It mever affumes the (,1yﬂallme and folid
form ; it becomes thick and vifcid like a mu-
eilage or fyrup; when it is expofed to dry air,
it dries in minute layers, like a brilliant varnifh, .
and might be ‘employed for {preading  over
polifhed furfaces.

. Cheinleal Propenties.

6. Tw1s acid 15 cafily decompofed by fire; it
tends to Tofe carhon fpecs dily ; it becomes of a
very deep colour, fvells confid erably, exbales
‘a thick and pungent fnioke in the open air, and
leaves a very voluminous coal, fimilar to théfe
of mucilage aud fugar. When it is difiilled
ina te"tc}rt itryields acid water, much carbonic
amd &as, forme c«:bonmted ]11.11 ogen gas, and'a
light fwelled coal.  Its enipyreamatic a.cxd ap-
peats to be the pyromugons acid.

Pt RS decompoi’cd ona(hmlly and fpontule—
ouﬂ_y in the vefiels in which it is contained,

fer m_ents
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ferments fenfibly, becoming at firft flightly vi-
nous, depofits mucous filamentous flakes, which
at laft are reduced to coal.. It is very evident

* that this decompofition is produced by the
intimate re-a@ion of the component principles
of this acid. Its mechanifin will be ftill better
underftood from the hiftory of fome of the fub-
fequent acids.

8. All the powerful acids a.Llcr it and change
its nature; the:concentrated fulphuric acid re-
duces it to coal; the nitric acid cenverts it
into oxalic acid. Scheele had alveady found

* that infipid, mucous matter, treated by the
nitric acid, paffes into the ftate of malic acid,
or was converted at the fame time into this acid
and inte the oxalic. Thus the malic acid is
fabricated artificially, and we muft recognize
in it a double oz‘igih, that of mature and that
of art, as in feveral other vegetable acids of
which we fhall {foon treat.

9. The malic acid forms with barites a cryl
tallizable and foluble falt ; with lime it yields
fmall irregular eryfials, little foluble in boiling
water, but very foluble in an excefs of malic
agid, as well as in vinegar, like the malute of
barites itfelf. The malate of lime thus diffolved
by its acid, forms, Dby thickening in the air, a
folid, brilliant fubftance analogous to a layer
of varnith. < The malate of magnefia is deli
quefcent, that of alumine has little fo]ublllty
The malates of mrconeraud of firontian are not
known. The malates of pot-afh, of {oda, and

i of
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of ammonia appear to be fufceptible of atiract-
ing the moifture of the atmofphere.  The com-
paralive attractions which this acid exerts upon
the different alkaline and carthy bafes have
not been determined, fo that the laws relative
to the decompofition of thefe falts are as yet
unknown.
10. The malic acid precipitates the mtrates'
3 ofniercury, of lead, aud of filver, and is thence
difiinguiflied from the citric acid, which does
not effect this precipitation in like manner. It
_alfo decompofes the folution of gold diluted
~with water, the metal of which it reduces. It
diffolves iron, and ferms with it a brown un-
' cryfiallizable liquid; with zinc, which it dif
folves well, it gives a falt in regular eryftals of
confiderable magnitude.  Its combinations
with other meta.lhc oxides have not yct been
ftudied.
11 It prefents itfelf in: all thefe phenomem
of combination and of decompofition, though
hitherto little known, as a vegetable acid in

which the proportion of car bon is pretty con-
fiderable. .

D. Ufes.

1¢. Tuwr malic acid has hitherto been pre- ;
pared only for chemical ufes, and for the feries
of experiments that lead to a knowledge of its
properties. It uught ferye for a refrefhing

beverage,
S
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beverage, ‘or'as a condiment, like feveral other
vegetable acids.

SPJ‘CIES V.
The Citric Amcl
A. Hiftory, Seat, Extralion:

1. CHEMISTS formerly compared the acid
juice of lemons with the acid of tartar: they
cndeavoured to concentrate this acid and to
purify it, in order to prevent this juice from
becoming altered and fhoiled, as ufually happens
when it is kept in bott]es- In fact, every one

knows that this juice, though very acid, and -
weighing 1060 according to Citizen Guyten,
beconies turbid and covered with mould when
it is kept in veflels; it depofits mucous flakes,
-and “at laft lofes its acidity; affuming a very
difigreeable, putrid, ‘and faint tafte. Some
perfons have pdztly defended it againft this
alteration by ;:ot ering it w g_th_ oil in the veflels
in which they kept i ; others thought to effeét
this purpofe by putting fand intoit; and others
added to it o mineral acid : but thefe different
means either themfelves contribute to alteriit,
~or do not prevent its change. The oil, which
was  moft preferable, did not, however, pre-
vent the lemon-juice from contraéiing, after
Yor. VII, T - fome



274 CITRIC ACID.

fome days, a Karfh, oily, and difagreeable

taﬁe 3

. Mr. Georgius publifbed, in the Memmrs %
“of Stockho!m for 1774, a better procefs of con-
centration. ‘This confifted in keeping thelemon-
juicefor fome time in acellar, in inver ted bottles,
in order to {eparate from it a part of the muci-
Jage, and afterwards to expofe it to a ccld of
from 4 to 5 degrees below 0 ; the aqueous part was
thus congealed, taking with it a portion of the
mucilige; this was feparated, and the liquid was
continued to be expoled to thefroff, till the cen-
crete portion had an acid tafie. The juice thus
veduced to one eiglith of its original volume,
15 etelit thies firongerthan before, and it re-
quires the fame quantity of pot-afh to faturate
it as the original quantity of thejuice reqm red.
In this ﬁate of concentration, it rémiains un-
altered, and may be employed for every dmneﬁm :
and economical purpofe.

3. It'is well known to every one who has
extradied and examined the juice of the lemon,
that this liquid, when -expofed to the air inan
open veflel, 4t a temperature of above 15
degrees, depofits a mucous, whitifh, femi-tranf-

- parent matter, of a' gelatinous. confiftenee.
When the juice is decanted fl'qm over this
depofition, and filtrated, it is muech lefs al-
terable than it” was previous to the operation.
The uniform fabftance thus {eparated is not a
fimple vegetab]e mucilage: I have found that
whcn dried 1t is not foluble in boiling water;

 that,
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that, if treated by the nitric acid, it we]ds azotie
gas, is converted into malic and oxalic acids,
and that it thus has fome analogy with the
glutinous principle.  This explains a procefs.
followed and deferibed by Citizen Dubuiffon
-Limonadier, at Paris, for the purification and
prefervation of lemon-juice. By evaporating
it with a gentle heat, continued fora long time,
he found that its mucilage hecame thickened,
and feparated in the form of a glutinous eruft
and flakes ; the acid liquor then becomes concen-
trated and may be kept for a long time in well-
corked Dbottles; there afterwards feparate from
it only a few white and folid flakes which fivim
‘upon the furface, without the nature of the
acid being changed, or its flavor heing altered,
or lofing any of its {ftrength.

4 Thefe different means, however, were enly
in fome meafure preparvatory ; they did not yet
afford either a method for obtaining the citric
acid really infulated and pure, or an opportunity
for examining its properties. Scheele nearly
accomplifhied this work by prefenting a procefs
forobtaining the cit:fi(:’»:lci_d confiderably pure;
aud to him we are at the fame time indebted
for the firft defeription of the seal difiinctive
charaéters of this acid, which till this time had

_been confounded with the tartarous. - Stahl
- indeed kunew; at the commencement of the cen-
tury, that lemon-juice combined with Crabs
claws affumed ‘the nature of vinegar; feveral
chemifts alfo had deferibed, e him, {oine
A ' : pro-
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properties of the combinations of this acid;
but thefs were only vague and inaccurate no-
tions hefore the difcoveries of the Swedifh che-
mift. The following is the method by which
he fucceeded in obtaining the real citric acid,
after having tried in vain to purify thelemon-
juice with alcohol, which does not feparate the
mucilage completely enough to infulate this
acid, or to admit its being obtuned in erydtals,
as may be done when it is fufficiently pure.
5. The lemons are prefied, the juice filtrated
or drawn. off elear is’ faturated with carbonate
of lime. © After the effervefcence which dif=
engages the carbonic acid, a pulverulent in-
foluble falt is formed, which precipitates to
the bottom of the liquid; the fupernatant
water retains the mucilage, the extract, and the
colouting matter of the juice; the precipitated -
citrate of lime is wafhed with lukewarm water,
~ till’ this ‘paffes off colourlefs ; it takes up only-
about as much faltas it would take of fulphate of
lime: the falt waflied with a Tittle water is
poured into a matrals ; a quantity of concen-
trated fulphuric acid requifite for fatmating
the proportion of chalk that has Been employed
is added, after having diluted thisaeid with'ten
parts of water; it is then Doiled for a fow
minutes, and after cooling, the liquor is fil-
trated : the fulphate formed by the decompofi-
tion of the calcareous citrate remains upon the
filtre; the llquol that has been ﬁltrated contains
the
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the cifric acid pures it is evaporated to the con-
fiftence of a clear fyrup, and put to cryftallize
in a cool plage: in this manner we obtain ine
citric- dcid in {inall needles;  Accerding to
Schecle, it is neceflaty to add a fmall excefs of
fulphuric acid, which remains in the mother-
water of the cryfiallized acid.  [This excefs
prodices better effeéts than anexcefs of lime or
of citrate of lime, which would preyent the
cryfiallization of the citric aeid..

. 6. I haye propofed long fince to execute this
procels in the large way in our Ametican pof-
feffions,  where Iemons are fo abundant, and
where 4 large quaritity of them s loft; it would
only be requifite to faturate the exprefled juice

- with chalk, to wafh tlre precipitated calcareous
citrate well till the hot water patles off infipid
and colourlefs, to dry the precipitate well, and
to fend it, prefled in barrels, to France, where
it might be decompofled by means of diluted
{ulphuric acid, in order to obtain from it the
citric acid pure. This procels which I have
indicated more than ten years ago in my courfe
[of ledtures] will be very economical and very .-
ufeful ; it will give a value to immenfe quanti-
ties of lemous that have hitherto been loft, and
will furnifh a fubftance which is fo often wanted,
which is always fearce and dear in the North
of Europe, and which is {o ufeful for chemical
and medical purpofes. Since I have indicated
it, T'have not had the fatisfaiion of feeing it -
put in praétice; but this view will not a]ways

3 et be
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|
be loft, and it is to be believed, thatwhen it
fhall bave been diffufed amongit the. American
colonifts, it will prefent them \nth themeans of
turning to profit a produét which s fo abundant
near their habitations, and which they fuffer to
be loftin fuch large quantities.

7. Citizen Dizé, an able pratitiorer of Phar-
macy at Paris, by repeating with care and upon
a very large feale tlie procefs of Schecle for ex-
traéting thie pure citric acid from the juice of
the lemon, in thelarge phar maceutical eftablifh-
fyent at the military Schoo[ of which he has the
dite@lion, has had an opportunity of making fome

“miportant obfervations on this preparation. He
has affured himfelf, not only that an excefs of
fulphurie acid is neceffary for obtaining this
acid ‘pure, but that it {erves to deftroy the por-
tion of mueilage which alters it, by determin-
ing its decompofition; he has obferved that, in
order to have the eitric acid perfeétly pure, it
was neceflary to diflolve and ' to cryitallize it
feveral’ times  fucceflively. e has fucceeded
in obtainingitin the form of very voluminous,
and' almoft gigantic c1ylta15 perfeétly formed,
and the figure of which lie-has been able exaély
to d-etermine. He has deferibed its folubility,
‘compared its encrgy, confirmed the faéts an-
nounced by Scheele, relutiverto its aétion upon
the folutions of fome earthy and metallic fdita
and thus rendered its h‘l{'tmy miore exaéh.
R Laftly, Citizen Vauquelin® has under-
Ft'lkcn, at my folicitation, a feries of experi-
- ments
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ments upon the faline combinations of the citric
“acid, and has greatly added by his: refearches
to the fmall fiock of knowledge that before
exifted relative to the properties of this aud
{o that it was now one of the beft known of” ail
the acids which the vegetables prefent.

I ought here to repeat that the citric acid 1s
rarely found alone, but mixed with different
proportions of malic acid in_ the juices of the
barberry, the cherry, the frawberry, the rafp-
berry, the fruit of the fervice-tree, the elder,
and a multitude of other fruits; that it is eafily
feparated from this malic acid on account of the

_ little folubility of the citrate of-lime which 1s
-precipitated, whillt the malate of the fame bafe
remains in folution in the liguor. ¢

£ B. Pfx_yflz'm.:l Pm_pérﬁes. \

9. Tere citric acid, when fufficiently pure,
eryftallizes in rhomboidal prifms, the fides of
which are inclined towards each other at angles
of about 60 or 120 degrees, terminated at both
ends by {ummits with foun: faces, which inter-
cept the folid angles; the beautiful eryftals'are
obtained only by lettmrr large quaatities of the
folution of the weil—punﬁed acid evaporate to
the’ confiftence of a clear fyrup. The {mall.
quantities upon which Scheele operated did not
permit him to have it regular, and it is only

fince the operat:ons in the large way of Citizen
: . Dizé
gls

~
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" Dizé that the perfeét form which I have juft
deferibed has been known,

10. The citric acid has {o ftrong and pungent
a tafte in this ftate of cryfiallization, that when
tafted we experience a {enfation  almoft like
that of a caufiic; i, however, is not fuch, and
when diluted with a little water, its cool,
though pungent tafte is agreeable ; it isnot cha-
rafterized, or at leaft but very flightly with the
{inell of the lemon. It ftrongly reddens the
blue vegetable colours; it melts very quickly
in it water of cryftallization under the atction
of the fire.

C. Chemical Propertics.

11. WaEN the folid citric acid is heated upon
ignited coals, it foon fules and runs; it fivells
and exhales an acrid and fiimulant vapour,
which does not refemble that of fried fugar
or caramel, as that of the malic acid dﬂes
treated in the fame manner it is-at laft reduced
into coal, which is not by far fo  abundant or
{o much inflated.  Diftilled in a retort, it is
difengaged in part without decompofition; it
appears to yield a portion of vinegar ; afterwards -
it gives carbonie acid gas, a little carbonated
‘hidrogen gas, and 'Lllght coal remains in the
retort.. In general, 1t is one of the acids that
moft refift dedu’mpoﬂtmn by fire.

12, When expofed to the air, it feems to
efflorefce in ‘a dry”and warm atmofphere; but it
S Gt i abforbs
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abforbs Liunudity when the aiv is charged with
it, and at laft lofes its eryfialline form. Tt is
very doluble in water ; ; Citizen Vauquelin has
eftimated that 100 parts of this acid ditfolvein 75
of water at 15 degs: this folution produces fome
degrces of cold. Though it is ‘much lefs als
tmable than moft of the other vegetable folu-
tions, ‘it is neverthelefsat kaft decempoled when
kept for a long time in clofe veffels ; it preci-
pitates mucous flakes; it 1s pxobal;le'fhat it is,
converted into acetous acid previous to its
deftruétion. 4

13. The eitricacid is not altered’by ‘any com-
buftible bod} ; charcoal alone amonaft thefe
bodies appears to he capable of “hlt&llll]o it
The more powerful acids decompofe it \nth
much more diffieulty thanthev do the othervege-
table acids. Iowever, the concentated fulphu-
ricacid manifeftly couvertsit inte acctous acid.
. The mitric acid, according to Scheele; does not
change it into oxalic acid; but Citizen Vau-
quelin- and myfelf have found in our inguiries,
that in the courle of time, by employing a large
quantity of 1t and heating it for a long time,
the citric acid 1s decompofed by the nitric acid,
‘and conyerted into a [mall portion of oxalic
acid, and a much larger of acetous acid.

14, The combinations of the citric: acid
with the earthy and alkaline bafes have been
examined with couﬁderablc care by Citizen
Vauquelm.

A Twelve.
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A. Twelve patts of citric acid diffolved in
water yielded twenty-four parts of citrate of
barites. The firft portions of the folution of
barites, poured into that of the eitric acid, form *
a flaky precipitate foluble by agitation; the:
precipitate was not permanent tzli the peuod
when the whole of the acid was faturated : this
{alt, at firlt depofited in the form of powder, col-
ledts itfelf afterwards into filky tufts, and a kind
of filvery buthes, very brilliant and beautiful.
A large quantity of water diflolves it. This
.citrate contains equal pazts of acid and of bafe.

B. Twenty-four parts of citric acid required
eighteen parts of eryftallized carbonate of lime
for their faturation. 100 parts of this falt con-
tain 57,54 of lime and 62,66 of citric acid.
When the citric acid had been' faturated by
the lime, fmall cryGals were formed, which
precipitated themfelves upon the carbonate
wof lime, :and cover it in fuch’ a manner as to
oppole its folution, in order to complete which
it is neceffary toftir it from time to time. This
. 1s the falt which is prepared in order to purify
and. obtain the citric acid : it is known to 'be
very little foluble, and; clecompomble by the
fulphuric acid.

C. Thirty-fix parts ol‘ acid diffolved in the
_ proportion indicated No. 12, a proportion whiclh
his been conftantly employed in the experi-
ments of Citizen Vauquelin, required for their
faturation 61 parts of cryftallized ‘carbonate of
pot-ath. Hence it follows that 100 parts of
- . citrafe
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citrate of pot-afh contain 55,55 of acid, and
45,45 of pot-afh. This falt is very {oluble -and
docs not cryfiallize without difficulty ; it is
alfo deliquefeent and decompofah]e by barites
and lime.

D. 36 parts of acid fqlution abforbed 42
partsof dry carhonate of foda; whence it follows
that the citrate of foda contains 60,7 of citric
acid, and 89,5 of {oda. This falt is very foluble;
onc part requires only 12 of water to diffolve
ite  Its tafte is faline and faint; it cryftal-
lizes in prifms of fix fides without pyramids;
it flightly efflorefces in the air without being
reduced into powder. Tt boils, fivells, and is
reduced to coal by the fire. Barites, by decom-
pofing it, fomis a precipitate.  Lime-water,
though it decompofes it, docs not render its
{olution turbid, notwithftanding the fpariag
Aolubility of the calcareous citrate.

L. 56 parts of acid, diffolved, faturated 48
patts_of cryfiallized carbonate of ammonia.
100" parts of this ammouiacal citrate cantain
62 parts of acid and 38 of ammonia ; it is very
foluble in water; it does not eryftallize unlefs
when its folution has been condenfed: the form
of thefe eryfials is an elongated prifin.

- F. 86 parts of acid reqmred forty parts
of carbonate of magnefia for their fatura-
tion.  One hundred parts of magnefian citrag:
contain 33,34 of magnefia, and 66 66 of acid.
"The condenfed folutmn of this falt did not cryi'
talhze, after fome: dayS, When by a flight agi-
tation,
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tation, it affumed the form of a fingle white
and opagque mafs, which remained foft, feparat-
ing itfelf from the fides of the veffel, and con=
traéting its dimenfions and elevating itfelf in the
middle, in the form of a mufhroom nearly twelve
centimetres in height. :

G: The citrates of firontian, of glucime, of
alumine; and of- mlcone, have not yet been
examined.

15. Hitherto the aétion of the ecitric acid
upon the metals lias been little fiudied: we
“have feen that Schieele found that this acid did
not precipitate the nitvic folutions of the white
metals, as the malic acid does.  Citizen Vau=
quelin has ftudied fome of the combinations of
the citric acid with thofe combuftible bodies.
The follow ino- is a fketch of his refearches on
this fubjeét:

A. Tifty parts of zine being put into a folu-
tion of citric acid, an efferveflcence was occa-
fioned by the difengagement of hidrogen gas.
At the end of twenty-four hours the aétion was
over, and the liquid had depofited upon the
fides of the vefiel, and at the furface of the plates
of zine, fmall brilliant cryftals infoluble in wa-
ter. One hundred parts contain nearly equal
parts of acid and of oxide of zinc.

B. Iron was attacked in the fame manner as
zitic by the liquid citric acid ; the effervefcence
continued four days; the folution was of a brown
colour; by fpontancous evaporation it depofited
fmall eryftals of citrate of iton, By evaporation
: it
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if, bxzeame black like ink, duétile like hot relin,
pulveralent, and. very black when cold. This
Talt is very aftringent and very foluble in water-
It contains 30,38 of oucls of lr(m, and 69,62
of citrie acid,

C. The citric acid does not attack ﬁI-ver, but
it unites with its oxide, with which it forms :
a falt infoluble in water, of a harfh and very:
{trong metallic tafte, which affumes a black
colom when expofed to the rays of the fun,
is decompofed and yields acetous acid, if
concentrated by diftillation, and after this.
operation, leaves the metallic filver in. veget-
getation, of a very agreeahle appearance at the
bottom of the retort, mixed with a little coal.
This falt is decompalable by the nitric acid ; it
-contains in an hundred parts thirty-fix of ciftic
acid and fixty-four of oxide of filver,

- D. The citric acid does not: unite direélly
with mercury, but it combines very well with
its oxide. = Red oxide of mercury placed in
contaét with a concentrated folution of this
acid, produces & lively efferveflcence, becomes
white, and affumes a form of a very folid ma.{'s.
By adding water to this {olid compound,
becomes wh]te like milk; by heating the
liquid, a very fenfibly acetous A{mell becomes
at laft perceptible. This falt is not. percepti-
‘bly foluble, though it has a mercurial tafte.
"~ The nitric acic dego.mpoies it. - Diftilled with a
naked fire it yields acetous acid and earbonic
acid, wu;hout hidrogen gas: the mercury is

: reduced,
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reduced; and there vemains-a light coal in‘the
retort. : j
. 16. By comparing, all the properties of thefe
~ different falts, Citizen Vauquelii has drawn
_ from their properties fome inmportant refults for
the hiftory of this acid, and for the charaéters
of the genus of - the citrates. All the alka-
line citrates are precipitated by the folution of
barites.. The precipitate which they form with
the calcarcous falts is foluble in lefs than five
hundred parts of water. Al thefe citrates ate
decompoled by the powerful acids, which donot
formiin them any precipitate as they do in the
oxalites and the tartrites. The oxalic and tar-
tarous acids decompofe them, and form in their
folutions cryftallized or infoluble precipitates.
All thefe yield cither traces of acetous acid; or
a produét of this natureby difillation; this cha=
Tafler exifts particularly in the metallic citrates.
The citrates placed upon burning coalsare futed,
fwell, exhale an  odour of empyreumatic; or
" burned acetous acid, and leave alight coal. - All,
when diffelved in water, and left to: themfelves
foralonger or thorler time, ave (](.COI‘I]prCd, i
depolit mucous flakes which become black, and ”
leave their bafes mfulated in combination with
carbonic acid, one of the products of this decom-
pofition: before the complete decompofition,
they feem to pafs intothe ftate of acetites.
17. The attradiions of the citric acid for the
bafes have been afeertained by the fame chemift
lﬁ
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m the following order; bavites, lime, pot-ath,
- foda, firontian, magnefia, ammonia, and alu-
mine; its attrations for zircone, and glucine
are not yeb known.  Neither have its attrac-
‘tians for the metallic oxides been determined,
nor i what order cach of thefe burned bodics
adhere to this acid,

D, Ufes.

18. The citric aeid is very much ufed in the

frate of lemon-juice. It isa condiment which
is preferred to vinegar on account of the flight
" aroma which accompanies ite - When purified
it may fupply the place of the juice of the fruit
in all economical unfes; but it fhould be ems
ployed in wery fmail quantities As it may be
kept without alteration-in its cryitalline form,
it would be very adyantageous to prepare the
citrate. of lime in our colomes, and import
it into Lurope, where its acid might be ex-
tra@ed by means of weale fulphutic acid. Two
grammes’ of this concrete acid, diffolved in
a kilogramme of water, with a fufficient quan-
tity of fugar and oleo-fuccharum made with
-lemon-peel, afford a very agrecable lemonage.

SECTION
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SECT]O}.' 117,

a‘ioctmd Gmms of the Fegetable fiufk, ar
- dcidules.

B STy téffn o,f.a-cidui'es is applied in the
methodical nomenclature to the natural com-
binations of the acids, with d.portlon of pot-
aﬂ), whlch lemarkab]y changes  their pro-
pe1t|es 5 z :
There are only two of thefe acids that haye
Jnthetto been found in this fiate of femi-fatura~
tion. The other vezetable acids do not affect
; ihis‘.‘_ﬁ'ttg of ?iCldLll('i, as they have not the pro-
petty of being: able thus to unite in part with
pot-afh, and to remam ina ftate of femi-fatu-
Tafion w ith this fpefrms of aEth the caunfe of .
~ the exiftence of this property in only two, and
“its abfence in all the others, is yet entirely
—unknown it depeuds undoubtedly, upon the .
mtrmata nature of thefe bodies, and theu mdu

it

of pnmltnecompoﬁnon =
9, At the fame time that only. tw0 acids have
hitherto been found to potlefs the charaéter of
. acidulity, it is to be obferved, that thefe fame
acids are not found, or are found but very
rarely in the pure fiate, and without being femi-

-Afaturated with pot-afh ; which is owing, on the .

one hand, to the great tcndency whlch thele
acids
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acids have to unite with pot-ath, or the very
firong attraétion for it, which they poffefs ; and
on the other, to the circumftance that this
{pecies of alkali very frequently exifts in the
vegetables. However, we fhould not be too
hafty in concluding, from their never yet
having been found pure in vegetable fub-
ftances, that they may not ftill be found in
them in that ftate. Citizen Deyeux already
afiures us, that he has obferved the not-acidu-
lous oxalic acid iffuing from the pores of the
fibres of chich-peafe, cicer arictinum; and
this difcovery is fufficient to announce, that
new refearches may hereafter increafe our ffock
of knowledge relative to this fubject; but it is
no lefs true, that in the prefent ftate of chemif-
try this circumftance feems to be very rare in
comparifon with thofe in which the acidules
exift.

5. I have alrecady remarked, that only two
fpecies of acidules are hitherto known: the one
is termed the oxalic acidule, the other the tar-
tarous acidule; but as each of thefe acidules
requires the examination of its pure acid in
particular, I fhail treat under each fpecies of
two varieties, namely, of the native acidule,
and of the acid which is extrated from it.

Yor. VIL U SPECIES
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Seecies I
Vanery L

: Native Oualic Acidule.

A. VHiﬂory, Situation, Extrﬁéft’ion.

" 1. THE name of oxalic acidule is applied to
the natural femi-faturated combination of the
oxalic acid with pot-afh; it is what was termed,
previous to the eftablifiment of the nomencla-
ture, jali of forrel. Tt has long been known
that feveral {pecies of this genus of plants, and
efpecially that which is termed wild forrel,
rumey acetofella, as well as the plant termed
alleluia, ozalis acetofella, yield by evaporation
a concrete acid falt. ‘Duclos is one of the firft
who has mentioned it i the Memoirs of the
Academy, for 1688 ; Junker has likewife
fpoken of it; Boerhaave has carefully defcribed,
inchis Elements of Chemifiry, the procefs for
obtaining this falt, which he has cempared
with tartar.  Margraff firft difcovered the pre-
fence of pot-ath-in this acid falt, as well as
tartar. Since this illufirious anthor, the labours
of ehemifts npon this falt have been fo far mul-
tiplie‘d, as to render its hiftory {iill much more
exaét than it was at the period when the
: chemift
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chemift of Berlin made his refearches.  Amongft

" this clafs M. M. Savary, Wenzel, Wiegleh,
Bergmann and Scheele are particulatly to be
mentioned.

2. The oxalic acid, or falt of forrel is ob=
tained by exprefling the juice of the plants
which contain it, the forrel and the alleluia
owalis in full vegetation, evaporating it, and
letting this infpiffated juice cool flowly to the
confiftence of-a thin fymup. By this firft ope-
ration, it is depofited in fmall ecryfials, or
cryftallized plates of a dirty yellow colour. Tt
is ve-diffolved feveral times in fucceffion, and
each time the folution is made to eryftallize,
till the acidule is white and pure. According
to the number of operations to which it is fub=
Jjected it has different qualities in commerce.
Some chemifts affert, that argil is . employed in
order to purify this acidule; but the faét is
neither confirmed nor probable. - One hundred
parts of oxalis, ‘in full vegetation, afford, ac~
cording to Mr. Savary, fifty parts of exprefled
juice, which afford only a little more than one
“two-hundredth part of acidule in confiderable
purity. - In commerce we diftinguith: the falt
of forrel of Switzerland, which is the whiteft
and the pureft, and that of the forefts of Thu-
ringia-which is impure and yellowifh, - That of
Switzerland is prepared from the zumewr aceto-
fella, or the iwood-forrel; that of Thuringia is -
extracted fromthe oxalis owitriphilium, or alle-
ligia, RGN T S T _

3 e 3. Baunach
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3. Baunach has defcribed the procefs which
is praétifed in Swifferland, and, efpecially in
the Black Foreft, for extracting the juice of for-
rel from the rumexr acetofu of Linnzus. This
plant is cultivated in abundance in this coun-
try; it is cut in June; it is put in a mortar
containing about 500 kilogrammes of juice,
and it is pounded with a wooden pefile moved
by water. The juiceand the dregs are put into
Targe tubs where it is fuffered to reft, water be-
i_ﬁg firft added to it, for feveral days ; the whole
is fubjefted to'a prefs fimilar to that ufed for
grapes ; the marc or dregs is pounded a fecond
time, after a frefh quantity of water has been”
added to it, and it is exprefled a fecond time.
All the juice that has been colleéted is flightly
heated and poured into feveral vats; water is
added, in which fine argil has been mixed, in
the quantity of nearly one hundredth part of
the juice; the liguor is decdnted, and that
which contains the marc is filtrated through
fine woollen cloth. = The juice thus C!H.]'lﬁed is
put into large boilers of tinned copper; it is
gently boiled and evaporated till its furface is
covered with a pellicle ; it is then poured into
earthen difhes, which are placed in cool fitua- g
tions, where they are fuffered to remain quiet
for'a month; the liquor is then decanted, and
an irregular greyith falt is found upon the fides
of the veffels ; the liguor is evaporated a fecond
and a third time, and a fmall quantity of argil
is added to it. The laft mother water contains

; 2 ; muriate
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muriate and {ulphate of pot-ath; it is fill four,
and appears to contain another acid. The falt
is purified by difilving it in a fufficient quan~
tity of water, and caufing it to cryftallize,
According to the experiments of the author,
the juice of forrel yields a little lefs than X
of its weight of purified acidule,

4. The oxalic acid may ke formed in the direét
way, asitwas firft formed by Scheele, by com-
bining with the artificial oxalic acid already
indicated, and which thall foon be defcribed,
about one-fourth part of its weiglitof pot-ath :
this is an experiment which is performed with
fuccefs daily in the laboratories of chemifts; by °
throwing a little liquid pot-ath intoa concen-
trated folut’lon of oxalic acid, {mall cryﬁals of
acidule are foon precxpztated

B. Phyfical Propertics.

5. TrE pure oxalie acidule of commerce is
.in{mall white needled or lamellated cryftals.
Capeller  and' Ledermuller have reprefented
them by the microfcope; neverthelels their
form has nat yet been very exactly determined.
Romé de Lifle has defined them as confifting
of wvery clongated parallelopipedons. ~ When
we break them, we perceive in them groups of
leaves or plates applied one dbove the other: it
is always' of an opaque, and not very brilliant
white coelour, except in the fmall fragments

which are feparated by the fraéture.
: 6. Its
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6. Tts tafte is four, pungent, and a little
acerb; it ftrongly fets the teeth on edge; it is
not mmed with any foreign tafte, being: neither
bitter nor acrid ; it is not difagreeable, but on
the ‘contrary pleafant and cooling; it firongly
reddens blue vegetable colours; it is very brit=
tle; is eafily reduced into a very dry powder;
it crackles’ ‘and decrepitates in the fire, but
cannot be fufed without a more or lefs con-
diderable alteration in its principles,

5

I

Ca’l!:mz ml Pr apf T i‘z e5s

L, TF we! c‘ipofe oxallc acidule upon anig-
‘mited coal, it fwells but  little; it exhales,
almoft without becoming coloured, a very puns
gent and very four finell; it leaves fcarcely any
coal, and appears to fublime.  Before the blow=
pipeit quickly difappears, and leaves only a little
alkaline afhes, after having been treated in this
manner, - Four hundred and eighty parts of
this acidule were diftilled in a glafs retort, by
a well: reoulatcd fire, by My Wiegleb; they
yiclded one hundred and ﬁft_y parts of a very
acid water, without fmell and without colour,
There remained 160 parts of a grey refiduum,
from. which were extraéied 156 of pot-ath;
about four parts of a conerete acid were
fdbhmcd m’(.o.the neck of the retort; not a
dwp of ml pa{fed over,: Mr. Weigleb has made
no mention of ela{'tlc flpid ; but it is eafy to

fan ~ conclude

bW
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conclide from the 166 parts of lofs, which he
had in his operation, that. carbonic acid gas
and a little water were difengaged, which he
did not colleéts - The acid obtained in this dif-
tillation appears’ to  be pure oxalic acid;
whence it follows, that the acidule does not
undergo- any firong: alteration by this treat-
ment, an(l that it is only in pant. feparated from-
the pot-afl,

8. The oxalic acid does not fuﬁ'ea any al-
teration by the air; when expofed 1o ity it
remains dry and c1yﬁall1zed, avithout either its
form, confiftence, or colour being changed. It
is very foluble i water: according to M. Wieg-
Leb, one part is diffolved in fix parts of hoiling
water; but he adds, that it is almoft intirvely
precipitated by cooling, notwithftanding the
addition of fix more parts of cold water. - Mr.
Wenzel carries its folubility il farther, fi ince,
according to him, boiling water takes up more
than « two-thirds of  its welght cold . water,
however, takes up or retains about a thirtieth
part of it. Boiling water, which. diffolyes it fo
much  more dbull(]alltly, fuffers it to f(,pﬂ.iatﬂ
in. eryftals, by very flow retuocmtmn. It is
purified and obtained well cr yitallized Dy this
procefs:

9. The cold and fatumttd fo]utmn of' exahc
acid hias a four, pungent tafte that {ets the teeth
on edge ; it reddens the blue veu'eta.ble colours,
When lept for along time it cty{'talhzes regu-
Jarly: w rithout being decomyofccl or its nature

g changed ;
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changed ; this prefervation, or exemption from

fpontaneous decompofition, ‘is one of the dif=

tindtive charadters of this acidule, by which

it is moft diftinguithed from the fecond fpecies, .
ov the tartarous acidule, which, like many
vegetable acids, is fufceptible of alteration,

and entirely lofes its acidity. Citizen Ber=

thollet has' well deferibed the decompofition of
the latter, and the non-decompofition of the

oxalic acidule, in a Memboir, the principal re-

fults of which T thall prefent to the reader.

10. The acids decompofe, though with diffi=
culty, the oxalic acidule, which is nothing
but the acidulous oxalate of pot-afh; accord=
ing to Mr. Wiegleb, by heating this acidule
with fulphurie acid, the difengagement of its
acid is promoted; the nitric acid alfo feparates
i, accarding to the experiments of Margraff]
but in a very different manner ‘than it does
the tartarous acid from its acidule; it was by
this procefs that he proved the prefence of
pot-afh in both of thefe acidules. The mu-
riatic! acid effeéts the fame decompofition,
though with more difficulty, and leaves muriatic
acid in the liquor. Thefe decompofitions, how=
cver, are effected only by the aid of heat; in
the cold none of thefe acids feparates the acid
from its acidule; which is owing te its attrac-
tion for the pot-afh. i :

11. Several earthy and alkaline bafes wunite
with the oxalic acidule without decompofing it
; 3 ¢ and
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and caufe it to pafs into the fiate of a trifule or
triple falt.  Such particularly are barites, mag-
nefia, {foda, and ammonia. The triple oxalates -
have not yet been examined with the attention
requifite. for determining  their chara&eriftic
properties.  Pot-ath forms with it faturated ox-
alate of pot-afh, which fhall be defcribed here-
after. '« Lime decompofes it by feizing the whole
of its acid, both that which is free, and, as it
were, infulated, and that which is more en-
gaged in the portion of pot-afh which it con=
tains. Chalk, or carbonate of lime, effetts the
fame decompofition: it has been afcertained
that 100 parts decompofe 137 parts of oxalic
acidule, that 173 parts of precipitated oxalate
“of lime, are obtained, and that the fupernatant
liquor yiclds thirty-two parts of carbonate.
of pot-afh. < This decompofition proves that
. lime has a ftronger attradlion for the oxalic ac:d
:md feparate.s it from pot-afh.

. The oxalic acidule decompofes all the
Cal.carcous falts, the fulphate, the nitrate, the
muriate, the phofphate;: becaufe its acid has a
{tronger attraction for lime than thofe acids have;
accordingly, it may be generally applied to af-—
certain the exiftenceof thofe Kind of falts, and
even their proportion or their quantity: I fhall
{peak again more fully concerning this import-
ant fact, in treating of the pureoxalic acid.

13. The oxalic acidule attacks iron, lead,
tin, zine, and antimony, but does not affedt
the other metals ; it diffolves almoft all the

' metallic
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metallic oxides with which it forms triple falts,

aleioft all eryftallizable, and not deliquefcent, -
by combining with them intire and ‘without
lofing its pot-ath. . The properties of thefe very

fingular falts ‘have not yet been fufficiently

examined, ' 'As’ the fame acidule in folution

precipitates the nitric folutions of mercury and

filver into infoluble metallic oxalates, Bayen,

by examining the fupernatant liquors of thofe

precipitations, and finding in them' nitrate of
. pot-afh, has confirmed, by this eafy and fimple
operation, the prefence of that alkali in the falt

of forrel:

14. I have here indicated only the chemical
properties that belong to the acidulous oxalate
of pot-afh, or the oxalic acidule, fuch as it is
extracted from forrel and fome other plants,
under the name of falt of forrel : from thefe I
have carefully feparated all thofe that depend
folely upon the pure oxalic acid, as I fhall fhow
in the hiftory of the latter in particular. Ac-
cording to the analyfes that T have quoted, the
oxalic acidule contains more than one-third of
pot-afh ; the reft of its weight is forméd of ox-
alic acid and water.

D. Ufes.

15. Tae {alt of forrel is efpecially employed
for taking out {pots of ink from white piece-
gouds, by reafon’ of the very folvent aétion
which it exerts upon the gallate of iron. = It'is

: alfo
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alfo ufed in the treatment of difeafes in the
form of a cooling drink, by triturating it with
{ugar, and adding to it a few drops of volatile
‘oil of lemons. ' The experiments of Citizen
Berthollet have fhown him that the oxalic acid=
ule preferves flefh better from corruption than
the tartarous acidule; fo that it has-appeared
to him that the falt of forrel might be employed
asian antifeptic: with much better fueeefs than
eream of tartar. In chemiftry, the oxalic
acidule is treated, in order to afcertain its cha-
vater or properties, and fometimes to extract the
oxalic acid from it, as I fhall proeeed, to thow.

Specres L.
Varrpoy 1L
O:ralic Acid.
K Hiftory, Situation, Eatradion.

- 1..ONE of the moft beautiful and moft re-
markable parts of the hiftory of vegetable che-
miftry is that which relates to the difcovery of
the oxalic acid. - ‘This acid had long remained,
as it were, concealed in the falt of forrel, which
had' always been confounded, before: Bergman
and Scheéle, with tartar and its acid. When
the former of ‘thefe chemifts had difcovered, in
the year 1776, the converfion of fugar into

a very
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a very ftrong acid by means of nitric acid,
Scheele difcovered fome  years after, 1o 1784,
that this artificial acid exifted ready formed in
the falt of forrel, which contained it intire;
that Bergman’s: acid of fugar might be con-
verted into falt of forrel,: by combining a lit-
tle pot-ath with it, and that we may extract
from the native falt of forrel an acid perfeétly
fimilar to that which Bergman had prepared
fiom fugar. This is the reafon why, on account
of this identity, fince confirmed by all chemifts,
this acid ‘has been termed the oxalic i in, the
methodical nomenclature. :
2. The following is the procefs by wh:ch
Scheele fucceeded in extracting from falt of
{orrel the pure acid which is contained in
it, and feparating it from the pot-afl, The:
oxalic aciduleof commerce is faturated with am-
- monia, by which meansa triple faltis formed, an
oxalate of pot-afh and ammonia, very {oluble in
water; into the folution is poured mitrate of
- barites alfo diffolved ; a precipitate of oxalate
of barites, infoluble in cold water, is formed,
and the fupernatant liquor retains nitrate of
pot-ath and nitrate of ammonia in folution:
We are obliged to proceed in this manner i og-
der to fat.mate the free portion of the oxalic aci-
dule with ammonia, which would not otherwife
decompofe the nitrate of barites, becaufe it
precipitates it only by double attradtion. The
precipitated oxalate of barites 1s then well waith-
ed, and decompofed by fulphuric acid which
has
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has much more attraétion for barites than the
oxalic acid has; the fulphate of barites which
is formed, remains infoluble at the bottom of
the Tiquor : this is decanted ; it is tried by a
boiling folution of oxalate of harites, in order
to feparate from it any portion of fulphuric
acid that may flill exift in it, and when it no
longer forms any precipitate by the addition of
this folution, the liquid, which then containg
the pure oxalic acid, is feparated or filtrat-
ed: by evaporating this liquid to a proper
confifience, it furnifhes, on cooling, prifma-
tic or needled cryftals of this acid, We may
alfo obtain it by faturating the oxalic acidule.
with pot-afh or foda; by pouring the folutions
of thefe trifules into a folution of nitrate of
barites, and afterwards decompofing the oxalate
of. barites which is precipitated, by the fulphu-
rig acid. -

3. Itis fufficiently known from what T have al-
ready thown in {everal of the preceding articles,
that we may form oxalicacid in a dire€t way with
gums or fugar, treated with the nitric acid be-
yond the formation of the mucous and malic
acids for the firft, and only of the malic acid
for the fecond of thefe bodies. We fhall foon
fee that 2 multitude of other vegetable matters,
and even of animal fubftances, are capable of af-
fording, more or lefs abundantly, the fame acid
in a very pure ftate, by the aétion of the nitnc
acid. < It muft here be added, that this artificial
fabrication is frequently more economical and
i more
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more cafily praétifed than the extraétion of this

acid from the falt of forrel, becaufe the latter is

always very dear in commerce, and in the arti-

ficial formation it is ouly the acid of nitre
* which s expenfive.

4. Citizen Deyeux las found in the fibres of
chich-peafe, a ‘confiderable quantity of oxalic
acid. ' ‘After having cut off thefe fibres with
feiffars at different lengths, thofe which had re-
mained almoft intire, foon fhowed a fmall drop
of liquor at their extremity; thofe that had been
fhorteried by one half, took a longer time before
they ‘exhibited this effect; and lafily, the fila-
ments that had been cut off near their origin,
did not prefent any exfudation till after a lapfe
of 23 hours. When examined with a firong
magnifying alafs, the divided fibres prcfentcd
an ar zﬁce, thc interior part of which was ‘moift,
confequently pofieffing vegetation. Thefe fibres
were “then afcertained to be fecretory organs,
in which 'was formed a ‘liquid which, by its
fuperabundance, produced a finall drop at their
extremity. Lo fa&, had they been merely ex-
cretory canals, the liquor would have appeared
foonerat the extremity of the'divided veflels.
Befides, 'Citizen Deyeux found it impofiible to
difeover the yprefence- of ‘the fame liquid in the
partsfituated the neareft tothe place fromwhence
the hairs took theisvife. The author, after having
well examined the phenomenen of the produe=

tion of this humour, has eccupied himfelf with

inveftigating itsnature, He firft obferves, that
; feyeral
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feveral chemifis,and particularly Mr. Prouft, had
- announced that it was acid, and that it burned
the thoes of perfons who walked over a field of
chich-peafe.  Citizen Deyeux, having agitated
intire plants, the fibres of which were provided
with fmall drops of humour in diftilled water,
found, on examining this water, that it was
charged with pure oxalic acid, and not m the
acidulated ftate.. This is the ficft time that this
acid has been found pure and infulated in ve-
getables.  There is reafon to believe that by
multiplying the fame obfervation and the fame
chemical examination upon plants from which
.acid humors fpontancoufly flow, and which are
much more numerous than is generally imagi-
ned, this acid will be found in greater abun-
--dance than has been fufpefted. It is evident
how important it would be to confirm the dif-
covery of Citizen Deyeux by new refearches.

B, Phyjfical Propums.

& THE oxalic acid cryftallizes iu tetrahedral
prifins, the fides of which are alternately hroad
and marrow, and which are terminated at each
extremity by a dihedral fummit. - When the
cryftallization is very: rapid, we obtain only -
fmall needles without any “determiinate form.
Sometimes it prefents itfelf nnder that of fquare
or flightly rhomboidal plates. B

PR G T R TN 6. It
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6. It has an acid and very pungent tafte;
we fhould be inclined to think, on tafting it,
that it afted as 2 powerful and cauftic acid ;
neverthelefs it produces no fuch effeét upon our
organs. [t is very agreeable when diluted with
water ; the teeth are firongly fet on edge by its
comiaét, and it foftens and even difiolves them,
like all the offeous fubftances, by a contaét of
fome continuance. Accordingly, fome modern
phyficians, amongft thofe who have begun to
apply the lights of chemiftry to medicine, and,
in particular, Citizen Bonhomme, of Avignon,
have thought that the foftening of the banes in
the difeafes of children, charaéterized by the
foftnefs and crookednefs of the bones, was ow-
ing to oxalic acid formed fpontaneounly in theis
Atomachs.

7. The acidity of this acid is fo powerful,
that three decigrammes are fufficient to com-
municate a very fenfible acidity to a kilogram-
me of water; it alfo manifeftly reddens all the
blue vegetable colours: one part of concrete
oxalic acid gives to 3600 parts of water the
property. of reddening paper coloured with the
tinétare of turnfole. '

C. Chemical Propertics.

8. Tar oxalic acid, expofed to the fire, is
in part volatilized in the liquid form, and even
in the folid and cryftalline form ; only a portion -

of
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of it is decompofed at the higheft temperature,
and this portion pafles into cerbonic acid and
water; only a very fmall quantity of coal rémains
in -the vetort. The relidnum s oreyifh; and
contains carbonate of pot-afh with a little char-
coal.. The following are exactly the phenomena
which the eryftallized oxalic acid prefents when
it is heated by degrees.  Expofed to a gentle
fire 1t dries, bccomes covered with a white
cruft, and is foon reduced into powder ;. it lofes
three-tenths ofits weight.  Pliced upon an ig-
nited coal, it 1s c\haled i acrid hritating
fumes, and leaves only a white alkaline refi-
duum, without coaly matter; diftilled in a cru=~
cible, with a firong, though moderate fire, it
is fufed, becomes brown, hoils, and yields an
acidulous phlégm, isin part fublimed without
alteration, and at Iaft affords a little carbonic
and carbonated hidrogen gas. . By heating it
very firongly, we e_btam more of the gafeous
produdt, and of acidulous water, with lefs of
concrete acid: the grey mafs which remains at
the bottom of the retort is a mixture of car=
bonate of pot-ath and coal ; it is very remark-
able that this acid affords no oil in its decom-
pofition by fire.
- 9. The oxalic acid when expofed to moift air,
appears to be delique{'cent ; neverthelefs it be-
comes puIve1 ulent in hot and duy air; it eafily
diffolves in cold water, which tales up the half :
of its weight.  When cryflals of oxalic acid are
thrown into cold water, they cmit a flight found,
Vor, VII, X : - which
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which announces the feparation of. their mole-
cules from each other. The fpecific gravity of
this cold folution is greater than that of diftilled:
water by more than one half. By evaporating
this liquor none of the acid is raifed, even by
ebullition. Boiling water diffolves a quantity of
it equal to its own weight, half of which is fepa-
rated from it by cooling : by performing this
operation with caution this acid may be ob-
tained well cryftallized.

“10. The acids with fimple radicals, aét upon

- the oxalic acid with greater difficulty than upen

the other preceding vegetable acids.  The
concentrated “fulphuric acid turns it browm,
and eonverts it into coal with the aid of heat.
The nitric acid decompofes it by ebullition:
it has been faid to convert it into vinegar;
but this is not probable; for this acid, on
the contrary, very eafily reduces it into water
and carbonic: acid, This laft refult is con-.
ftantly abtained by employing a fufficient quan-
tity, of nitric acid, ‘and heating the mixture
for-a [ufficient length of time. Citizen Vau- -

~quelin and I have found in our inveftigations,

that 100 parts of oxalic acid contain 77 parts

cof 6}.igen 13 of carbon, and 10 of hidrogen;

fo-that it is onie of the moft exlgenated acids in
cmﬁeneee, and this-is the reafon why It can

'only be decompofed totally.

The oxalic acid forms: with barltes a":
fnlt of fittle Tolnbility, which yields irregular

an
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an‘excels of oxalivacid; Whes we wilito dif-
folve thefe cryftals in boiling water, this fluid
takes fiom them the excefs ol i which they
contain, and renders them opaque, pulverulent
and infoluble.  The propertics of the oxalate of
ftrontian are not yet known. Citizen Vauquelin
has obtuined it by peurving oxalate of pot-aflx
into muriate of firontian. It appears to be'in
foluble and compofed of 0 59 au(l ahalf of' earth
and 0,40 and a 1nlt of acid.

19: Saturated with lime, the oxalic“ac'i'd forms
afalt’ mfoluble in water, pulveralent, which is L
not decompofable by fire, becaufe the attraétion
of this acid forlimeis fo firong, that it talkes it
away from all theiother acids. This oxalate of
lime turns the fyrup of violets green.

18, The oxalic acid eafily diffolves alu-
miug, This folution when evaporated yields
a ycllowith, tranfparent, fiveet mafs, a little -
aftringent, deliquefcent, and reddening the
tincture of turnfole.  This falt' fivells in the
five; . lofes ts acid, and leaves the alumine
a little coloured. I'he powerful acids decom-
pofe it. '

14, Tle combmatlons of the oz.ahc acid
~with zireon “and ulucme hu.vc not }et been
examined: - ; A

‘15, The oxalic 4c1d may be umted Wu:h pot,\
ath in two ways, either in {mall quantity, or .
Lin fufficient abundance’ to faturate it ntuelv.
Tn the-firft cafe the fult of forrel, ‘the oxalic

aciduls; or the acidulous oxalate of pot-afh, is
; G R regene-
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regenerated. Tt is in this fa&t that the brilliant
difcovery of Scheele confifts. On the one hand,
he has proved that we can extraét from the
. falt of forrel, by the procefs which I have
deferibed, a pure, cryftallizable acid, inevery
refpeét fimilar to that which is fabricated in
the direét way with gum or fugar” and nitric
acid. © On the other hand, he has confirmed his
difcovery by thowing that the acid artificially
formed, when united with a little pot-afh,
again produces real falt of forrel ; and in faét, if
we only pour a little folution of pot-ath into a
folution of pure oxalic acid, we fee a very fpeedy
depolition of fmall eryftals; little foluble, namely,
of oxalic aeidule or falt of forrel. But in the
fecond cafe; that 'is tofay, when we faturate
the oxalic acid with pot-afh, we havea falt very
{foluble, difficult to be cryftallized, afluming
the gelatinous form, which eryftallizes in hexa-
hedral prifims with dihedral fammits when an
excefs of pot-dfh is added to the liquor. This
oxalate of pot-ath is decompofable by fire, and
by themineral acids, which fpeedily precipitate
its folution into acidule; it is capable of form-
‘g apain the falt of forrel or acidule by an
excefs of oxalic acid. It is alfo decompofable
" by barites and by lime, which precipitate from
its folution, infoluble oxalates of the{'e two
~bafes.
16. The oxalic acid is alfo capable of forming .
a dpecies of ‘acidule when combined s with a
fmaIl quantlty of foda; but when faturated
with
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with it, it confiitutes an oxalate of foda very
difficult to be obtained cryftallized, more {plu-
ble, however, in hot than in gold water, turning
the fyrup of violets green, and whichcomports
itfelf in many refpeéis like the oxalate of pot-
ath, with the acids, with fimple radicals, with
its own acid, with lime and with barites. Pot-
‘ath decompofes this oxalate of {oda. :

17. Combined with ammenia in fmall quan-
tity, the oxalic acid equally forms a {pecies of
acidulous oxalate, little foluble, and cryfialliz-
able ‘of which: we may, like the twao preced-
ing acidules of pot-ath and of foda, faturate-
the exceeding portion of acid with other bafes,
 and confequently form a kind of triple falts.

Xt was by the fame order of complicated attrac-
tions, that Scheele by faturating the falt of
{orrel, or the native oxalate of pot-ath, with
ammonia, formed a triple falt, which he after-
wards decompofed by the nitrate of barites,
in order to obtain, the pure oxalic acid. But
if we entirely faturate the oxalic acid with
ammonia, a neutral ammoniacal oxalate is
obtained, which Yyiclds by evaporation beau-
tiful eryflals in. tetrahedral prifms  termi-
" nated by dihedral fummits, one of the fides of
which; being anuch broader than the other,
intelccpts three: fides of the prifm, This falt
is decompolable by five, which difengages the
_carbonate of ammonia, and leaves only fome
{light traces of coal ; and alfo by bautes, Time
and {trontian, which feparate the ammonia in
the frate of gas, and premp:tate its folution into
infoluble
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infoluble carthy oxalates; and by magnefia, which
uniteswitha part intoa triplefalt; and by the two
fixed alkalis which formfoluble oxalates:  The
oxalic acid precipitates it into eryftals of am-
moniacal acidulous oxalate; the poweifuliacids

with fimpler unknown radicals feize the am- °

monia; the .oxalates of pot-ath  and foda
nnite witl it: into triple falts. It preeipitates”,
all the caleareous falts, and it is one of the beft
te-agents that can be employed for alcertaining
in any liquids the nature aud the proportion: of
thefe falts. ; .
18: We muft add to thefe details relativie
to the carthy and alkaline oxalates, ‘that all
fuch of thefe falts as have confiderable folu-
bility in water, the latter more efpecialty, which
appear to be very decompofable, do not un-
dergo. any  {pontancous - alteration in  their
folution ; that they may be ufed with adyan=
tage, under this relation; not only for deter-
mining the prefence and the quantity of thefe
falts, but alfo for=decompofing the acidulous
. phofphate of hime; and that in order to
obtain fiom this all the quantity of phof-
phate whicli it~ contains, the ammoniacal
coxalate muft efpecially be employed, as its
oxalic ‘acid, by feparating all the lime, with
which it is precipitated into. an infoluble cal-
- earcous oxahte, leaves in the fupernatant liquor
ammoniacal phofphate, which as is well known
15 very dccompofable by charcoal. :
19, Apcmdmo to Bergman, the attraétions of
the oxalic acid for the earth vand alkaline bafes
3 are
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are to be difpofed in the following order: lime,
- barites, magnefia, pot-afh, foda, ammonia. and
alumine. Thofe of zircon, ftvontian, and glucme
have not been afcertained,

20. The oxalic acid decompofes in part ali
the falts that have pot-ath for their bafe, and
forms in their folutions oxalic acidule, which is
precipitated: in fmall cryftals- By continu-
ing to pour oxalic acid into thefe folutions,

. after having decanted them from each ‘cryfial-
line precipitation, we at laft entirely decompofe
thefe faits, {o . great is the tendency which
this acid has to take away pot-afh from the
other bafes. The {fame refult is not fo eafily
obtained with the falts of foda and ammonia,
thougl they alfo experience a decompofition, *
and yield part of their bafes to this acid. It
decempofes all the carbonates, and expels the
acid from them with effervefcernce.

1. The oxalic acid aéts upon Hfeveral me-
tallic fubfiances, efpecially thofe that are ca-
pable of decompofing water; it unites morc or-
lefs eafily with all the exides of the metals ; it
even takes away feveral of them drom the moft
powerful acids. E'\Leptmg tungiien, molyb-
dena, ‘chromium, uranii, titanium, and tellu-

“rium, which have not yet been eombined swith
the oxalicacid, fome properties of all the other
é’ombinatidns’ of this acid with the metals have
already been indicated. - The following is the
fummary refult of ithe - I\umwicdoe acquued
‘upou this fub_]c&- :

. A. With
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. With the: oxide: of arfenie it forms fmaii
prifmatic eryfials, very fufible, very volatile;
and decompofable by heat. '

B. With the oxide of cobalt, a pulverulent
falt, of a light rofe colour, little foluble.

C: With the oxide of bifmuth, a white {alt
A powder, very foluble in water: :

D, With theoxide of nickel; afalt of awhite
or greenifh yvellow colour, very little folubles

_E. With the oxide of manganefs, a falt in a
white powder, which blackens by the déhon of
the five.

P. With the oxide of antimony, a falt in
cryfialline tran{parent grains.

« G It adts upon’ metallic zine with efferve=
feence, and difengagement of hidrogen gas ;
the water is decompofed, and the oxidated zing
combines proportionally with the acid.  ‘This
oxalate of zinc is ina white powder, and of an
acerb tafte, though very little foluble.

H. Tt does not aét upon metallic mercury ;
but it eafily unites with its oxide, which it
whitens by its contaét. ‘The oxalate of mer-
cuty is ih a white powder, which quickly.
turns black when expofed to the light.  The
oxalic aeid prempuates the nitrate of mercury
in & white powder; this precipitate, when
heéated, fulminates fenfibly, au:mc?mg to the re-
mark of Mr. Packen. ;

Z." Poured upon tin, in p]ates or in ﬁlmrrs
the oxalic acid firft blackens it, and aftemﬂuds
covers it with a white powder. The oxalate

of
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of tin, which is confiderably foluble, has an
auftere and metallic tafte. When its folution
is flowly evaporated, it yields cryftals in the .
form of needles or prifins, fufficiently well pro-
nounced. When evaporated more violently; it
affords a tranfparent mafs refembling horn.

K. The: oxalic acid quickly tarni{hes the
brilliant colour of lead; it corrodes it; and -
diflolves its oxide very well. © When fatu~
rated with it, its condenfed folution depofits
fiviall brilliant cryftals, which quickly become
opaque by expofure to the atmofphere. The
fame acid  decompofes and  precipitates the
nitrie folution of lead ; if it be poured into this
folution a little diluted, it affords cryfials
in the fame ‘manner as is done by the imme-
diate union of the oxide of lead. They are alflo
obtained by adding this acid to the folutlon
of acetite of lead.

L. This acid firongly attacks iron-filings;
much hidrogen gas is difengaged from the
folution :  in proportion as the decompofed
water furnifhes oxigen to the iron, this metal |
unites with the oxalic acid, and forms a folu-
tion which quickly becomes reddith, when
heated or expofed to the air.  The oxalic folu-
tion of iron is very flyptic; it yields by.evapo-
ration prifmatic cryftals of a greenith: yellow .
colour. * The fame acid precipitates the fuper-
oxigenated falts of iron, and efpecially the red
fulphate of this metal, into an oxalate of a fine
red colour, which fome chemifis have propofed

to
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to be ufed in painting. There is na acid which
diffolves more quickly and-more completely the
black oxide of iron when in a fate of great di-
vifion, and efpecially the gallate of iron. It is,
therefore; employed  with great advantage for
taking out ink-fpots, as well as its acndu[e, or ©
‘the ﬂLIt of forrel. :
M. The oxalic acid alfo a@ts eafily upon
copper, and produces its green oxidation. It
~ entirely diffolves its different oxides.  The ox-
-~ alate of copper is of a light blue colour, little |
foluble,  The fame acid deco-mpofes and preci-
pitates the fulphate, the nitr.ate, the muriate,
and. the acetite  of copper: the precipitate is
- a powder of a blueifh-grey colonrn.
NV It does not attack metallic filver; but
it diffolves, though in finall quanfity, the -
exide of this metal precipitated from the nitric
acid by pot-afh, When oxalic acid is poured
into ‘the nifric folution of filver, we immedi-
ately obtain a white, thick, infoluble precipitate
of oxalate of filver. Weobtain the fame preci-
“pitate with any of: the foluble oxalates united
with the fame folution of filver. - This falt is
very alterable by the aétion of light; by ex- :
‘pofing it to the rays of the. ﬁm, it very -
quickly turns black. The oxalite of filver
formed by this prec:pltatlon, when expefed.
upan coals in a fpoon, is ch{‘perfed avith a
noife; and undergoes a kind of fulmination,
according to the experiments of -Mr. qu:ke:a,
mnﬁxmed by Citizen Guyton.
0. The
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0. The oxdlic acid exerts no ation upon
gold, and it exerts very little even upou the
“oxide of this metal.

P. It diffvlves the precipitate Df' p]a.tma'
formed by foda; without affeéting the puve .
metal. = The folution of oxalate of platina is -
yellowifh, and aﬂ"onls m)ﬁals of  the feme
colour. S : :

22. Tt is.to be 1er1nll\cr] that all ‘the com-
binations of the oxalic acid’ with the metallic
oxides that have been deforibed by Bergman,
from whom I have extradted the faéts shich T
have prefented to- the reader, affer having
verified: moft ~of them, and added to them
! feveral phenomena fince difcovered, are very
eafy to be decompofed by the fire; that none
“of them affordsieven a trace of acetous acid in +
diftillation, whilft all thofe of the. citrates fur-
nifhiit conftantly, and fome of the latter fre-
~quently afford it in fufficient quaniity to en-
able us to fubject it to e‘(perunLntG, and afcer-
tain its nature: :

- 23. All the phenomena \vlm.h the ‘chemical
properties of the oxalic acid prefent, prove,
that this acid is more highly oxigenated than
thofe of which we have hitherto treated; that
it is on this account that it cannot form other
acids, or pafs into anotlier acidified nature;
that it is the laft term of the wvegetable acidifi-
cation, and that it is no: longer fufceptible,
by any other oxigenated fubftance, or de-
compofing: procefs; to be decompofcd otbm{"-

: wile
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wife than entirely, and fo as to produce car-
bonic acid and water; that it confains, as we
have feen, a finall quantity of carbon; that it
is on this account that it yields no oil in diftil-
lation, and leaves no coal.  Accordingly when
this acid is formed in the direét way, with fweet,
infipid, faccharine and wvegetable fubftances,
and nitric acid, we diminith their proportion of
hidrogen and carbon, and augment their pro-
portion of oxigen; fo that if this aétion were
puthed a little farther, it would entirely defiroy
the vegetable compofition, and reduce it to the
laft term of its analyfis, by reducing it to the
ftate of water and carbonic acid.

D% Ufes.

24, Tue pure oxalic acid is mnot yet em-
ployed cither in the arts, in medicine, or for do-
meftic ufes. It s, as we have already feen, its
acidule; which is employed either for making
dry lemonade, and for taking out fpots of ink.
As yet the pure oxalic acid is prepared and
employed only in the eperations of chemifiry.
It is partieularly ufed in order to afcertain the
prefence and the quantity of the calcareous
falts.  For this purpofe, either the acid alone,
or the oxalites are. ufed, efpecially that of
ammonia, ‘which is one of the moft fenfi-
ble and ufeful. © Tt may be fubftituted inftead :
of the acidule for takmg out ink-fpots. It
may - alfo’ bhe prep'lrcﬂ a5 a cllmk by dilut-

in {=
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Jdngit jyith a fufficient quantity of water; and
~fweetening it with fugar or honey. It may
become very ufeful, if it thould hereafter be
__found pure, as it probably may, in the Juices
of acid vegetablf.s.

Sprores 1.
VARIET';r o1 e
Tartarous Acidule,
A. Hiftory, Siveation, Ezi,;n'af?z'un: Purification.

1. THE tartarous acidule, or the acidulous
tartrite of pot-ath, a denominaticn which ex-
atly defignates it nature, has long been known
by the mame of tartar. It is twenty years
fince dts mnature has been well determined.
After- Paracelfus and Van Helmont, who had
“erroneous ideas refpeéiing its nature, the labours
of a great number of chemifts were requifite to -
bring the Knowledge of it to the degree of pre-
“cifion which it has now attained, and to afford
precife motions refpecting its compofition.
Tizes, Montet, and Citizen Defmarets have
“deferibed the procefles by which it is purified.
Boerhaave, Neumann,  Rouelle the younger,
Spielman, « Corvinus, Bucguet, have proved
that it exifts ready formed in the Jmce of -the
“grape, before its converfion into wine. ' Beguin,

Angelug
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Angelus Sala, Libavius, Zwelfer, Lefevre, Gla=
zer, and Hicrne maintained againit many other
chemifts that tarfar contamed alkali* ready
fotmed Duliamel aid Groffe, Margraff, and
~ Rouclle the younger confirmed this aﬂel tion by
very ‘exat-experiments.  Meflls, Wiegleb,
Rozenfieil, Packen, Bayen and Berniard gave
¢ oraccumulated by different methods the proofs
* of the pre-exiftence of the alkaltin this acidule
before the adtion of the fire. = After Blaifeide
Vioenere, Lemery and Neumann, Spielman and
Citizen Berthollet have well deferibed thie de-
compofition of this acid by the fire; Corvinus,
Citizens Machy and Berthollet, its {pontaneous
decompofition in water ; Scheele, Retzius, Berg-
-man and Packen have given the means of ex-
tra@ting the pure acid from this acidule. M
Iler mft'wclt has carefully examined feveral pro-
perties of this acid. . Such is the fammary re:
fule of the principal inveftigations that have
been beftowed upon the tartarous acid,
2. Though ‘the tartarous acid - exifts in the. -
- juice of the grape; in the tamarind, in fumac,
in the tamarife, in balm, in the carduus bene-
diétus, inthe roots of refi-hatraw, of germander,
of fage, in  the frait of the barberry, and un-
- doubtedly in a multitude of other fruits; it is
not from thefe fubfiances that it is extradted. It
is more efpecially pxempa.tated and depofited from
winekept incafks, and particulaily fr omthe wines
of ‘France, and thofe of the Mofelle and the
Rhine.  Itforms{ucceflivelayers which become
; con-
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condenfed almoft like fon y incruftations, and
which:are collected upon the fides of the barrels

orcafks in swhich thefe liquors are kept. The

white and red are diftinguithed by the namé of
the white and the red tartar: but it is very far
from being pure any more than the lees which
contain a very large quantity of it. In tartarand
in the lees, befides the eolouring matter which
they contain, we alfo find forcign {ubftances,
kernels, fkins, “&e. . We likewife find in them
* fulphate of pot-afh, &c- It is porified in order
to lepatate thefe foreion matters, by -the follow-

ing: procefles, deferibed by Fizes; Montct, and.

Citizen Defmarets, Biasil e R s
3. This acidule is in fomeé meafure refined or
purified in the vieinity of Montpelier, in the

manner in which in ceneral many other faline -

{ubfiances are treated.- The crude tartar is boiled
- in water ; this boiling: folution is filtrated ; as

it-cools it becomes turbid, and depofits irregular

oryftals in the form of a pafte.  This pafie is
boiled a: fecond time -in copper veflels;” with:
water in which a fat earth dug at the village of
Merviel, near Alantpelier; has been diffufed.
" The feum which vifes is. carefully removed ;
afterwirds a faline pellicle is formed, upon the
_appearance of which the application of the fire
is difeontinned: this pellicle is broken, and it
"firec'i'])it'ates_‘_itﬁ_:lf avith the cryfials that have
alrcady been depofited:
in water,. in order to free them from the earth
achich foils them, ' They are intigduced: intn

i g COMm

 thefe cryfials ave wathed
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commerce under the very improper appellations -
of cream or cryfials of tartar. The cream has
~Dbeen fo called becaufe it is the part formed at
the {urface; the cryftals or the {alt of tartar are
thofe which are found beneath. It has been faid
that the clay ferves to free the tartar from the
oily matter which was admitted to exift in it ;
but it is evident that it ferves to feparate the
colouring and extractive part, to which alu-
mine, as we fhall fee hereafter, hasa firong
attraétion: accordingly this earth anfwers the
fame purpafe here as in the purification of the
falt of fovrel; it difcolors and clears the tar-
tarous acidule by favouring its feparation, by
even taking away its colouring matter. ;
4. At Venice, a fomewhat different. method
is employed for purifying the tartar. According
to Citizen Delmarets, this acidule is diffolved
in the ftate of powder, in boiling water; the j
foreign or impure fubftances -which it con-
tains are left to fubfide, and the portion which
floats above is taken off. The liquor yields
cryftals by reft and cooling. Thefe cryftals are
‘again diffolved In water which is flowly heated;
when this fecond folution boils, whites of eggs
beat up in water and wood-athes pafied through
a fieve are thrown in; this addition of afhes is
performed fourteen or fifteen times; the feum:
produced by the effervefcence is removed, and
the liquor 1s then left to ret. A pellicle of very
white faline cryfials is foon formed upon it, .
the water is decanted and the falt dried. It is
e : very
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very evident that this procefs changes the nature
of & part of "t-]fie_ tartar or of the tartarous aci-
- dule, that the pot-afh of the afhes fiturates a
portion of its infulated acid, as appears from the
effervelcence which takes'place; that part is
converted inte the ftate of foluble tartar, and
that much: of itmuft be loft by this procefs.
The mother water mufi contain tartrite of pot-
ath or wegeiable fult, as it was formierly termcd ;
It is equ'lli) evident that «the Montpelier pro—
cefs deferves the preference.

- 5. Sometimes, the taravous acidule or the
“eream of tartar of commierce is purified in 2
boratories for chemical or pharmaceutical ufes.
For this purpofe it is boiled in water; the hoil~
mg folution isfiltrated ; it s left to cool flowly
in veflels of glafs, earthen-ware or porcelain;
and in this laft purification the acidule is pre-
“cipitated very white, cryftalline, tranfparent,
and extremely pure.  This is the manner in
which. it ought to be pmpared for medicinal
ufe and for: the accurate iny eﬁmaﬂous of che-

midtry.

G THF tartarous 'mldulﬁ whe 1
pure is in fmall cryﬁ.allme :fram ments 1
of which i ds
nefs. . Howe ; >
purification of' thns cidule, we dlﬁ:mgutih need-"
les, or quadrilateral prifins, trineated in afloping

Vor. VIL Yo direttion
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diredtion at their extremity.  Thefe prifims
grouped together produce the irregular mafles
 whieli form the common cream of tartar:

7. ‘The tafte of this acidule is four, a little
difagreeable and not vinous like that of the
crude or raw tartar, fuclias it s taken out of
the cafks.  Its tafte is not nearly fo acid as that
of the oxalie acidule, and it does not fet the
teeth on edge as that does: accordingly it is not
in general fo antifeptic as the latter, neither
cIoes it preferye food equally well.

“The tartarous acid is yery brittle and
pﬁlvcﬂizable As foon as itisheated to foftuefs
~and incipient fufion, it changes its nature and
is decompofed as we fhall foon fee; it reddens
the tinfture of turnfole and the fyrup of
violets : :

Gt Properties.

9. Wuen the tartarous acidule is expofed
upon a burning coal, it becomes foft, fufed,
inflated, brown, emits four, pungent, empy-
reumatic fumes, of a particular and well deter-
mined {mell: it leaves a voluminous, abundant,
heavy, and very alkaline coal. The decom-
' _poﬁt:on of the tartarous acidule by difiillation

in a refort is one of the operations with which

" chemifts have been moft occupied, and upon
“the produéts of which they have amply written.
This diftillation is performed in a retort of

[tone-ware or caft iron, to which are fitted an
: adopter
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adopter and receiver, pmvuled with tubes pro-
per for conduéting and colle@ing the elaftic
fluids; the fire is applied by degrees and with
precaution, and at laft puthed fo f'at as'to render
the bottom of the retort perfe@ly red-hot,
“There firfe paffes over water little coloured, and
fearcely acid, afterwards a liquid acid fironger
and reddifli; then an oil avhich affumes colour
and confiftence. in- pmpamem as the heat is in-
*creafed, a large quantity of carbonic. acid and
carbonatéd indmgen gas; and at laft carbonate
of ammonia which eryfiallizes in the adopter.
Amongft all thefe produéls, each of which de-
ferves to be examined in particular, that which
has moft firuck the attention of chemifts is the
enormous quantity of elafiie fluid, which they
long conceived to be air. A ‘cubic inch, or
543 orains of tartar of Rhenifh wine, gave
Hales 504 mches, or 144 grains, or nearly one
third of its weight of claftic fluid.  Citizen
Berthollet computes the quantity of gas extri-*
cated by diftillation at nearly three quarters of
the weight of the tartar. Sptelman and Corvi-
nus have caleulated that this gas oceupies two
hundred and for ty-four times the volume of the
iatter empluyec} N eml) thi ee-f‘omths of this
oas are carbonic ac,[fl and one fourth carbon-
ated hidrogen gas, v hich buns white or blue;
and is mixed in two or thlce vaugties, accord-
ang to the quantity of carbon, or of mtm, 01]
._(hiTolsed in tlm 2as.

_Y‘z___ ; 3 The
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The oil which forms, according to Lemery
and Spielman, about one fixth of the weight of
the tartar, is one of the produdls of this diftil-
lation which differs the moft from thofe of the
preceding acidule; it manifeftly proceeds from
the much larger propertion of carbon and hi-
drogen contained in the tartarous acid than in
the oxalic. It was formerly reétified for the
putpofe of preparing a firengthening external
remedy, which was in high efteem. It is evi-
dent that it did not ex]ﬁ ready formed in the
tartar, but. that it refults from the particular
union of a certain quantity of hidrogen and
carbon ; accordingly, it varies as well that as of
the acid phlegm and the gafes, according to the
manner in which this diftillation is' conduéted,
and. the rapidity and force of the fire that is
applied. ‘

Animonia in the fiate of concrete calbonate
mdicated amongft the produéts of this opera-
tion by Lemely, Juncker, Wiegleb, and efpe- -
cially Bucquet, announces that the tartarous
acidule contamns azote amongft its primitive
pr mciples. A portion, ﬂccordmo to thofe au-
thrs, is combined with the liquid E.Gld of which
I fhall foon fpeak: but I muft her_e obferve
that fome modern chemifts do not reckon am-
monia amongft the mumber of the produéts
of the decmnpeﬁt:on of the tartarous acidule,

» and think that he was deccived by a fmall

quantity of pot-afl, elevated at the fame time

- - e ", ¢ 3 as
o
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-as the liquidsand the gafes that are difengaged.
"This fact, therefore, deferves to be verified by
new experiments more exaét than thofe that
have hitherto been made ; for it may lead: us to
determine whether it be not at the expenfe of
the pot-afh, as was formerly thought, that this
volatile alkali is formed, and whether this fixed
alkali does not furnifly azote which unites with
the hidrogen of the ‘decompofed acid.

10, After this decompofition, there remains
in the retort a very alkaline and very acrid coal,
which attraéts the moifture of the atmofphere,
which yields much ecarbonate of pot-aih by
mere lixiyviation and cold water, and the nature
of which ferves to prove the prefence of thisal=
kali in the proportion of one third of the weight

“of the tartar in the acidule; for at prefent
it 'is no longer believed that the pot-afh is
formed by the aéiion of the. fire ab the ex-
penfe of the total decompafition of the-tar-
“tarous acid; for this, when pure, as we fhall
Aoon fee, does not afford the alkalli in its
coal. ~ Chemifts avail themfelves of this pro-
perby of the eoal of turtar, in order to extraét
from it quickly and by an ealy procefs, a con=
fiderable quantity’ of fufficiently pure pot-aih
Crude tartar is put, in the ftate of a coarfe pow-
der, intowrappers of thick brosyn paper, whichare
immerfed 1o water ; thele are phLLul upon a bed
of charcoal in a furnace, which is thus fuceel=
fively filled with alternate layers of papers of
tartarand coal,care being taken to cover the laft

j layer
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layer with a fomewhat thicker ftratum of coal,
"This coal is fet on fire, and fuffered to become to-
tallyexting uiflied after its complete combuftion ;
when the whaole has cooled, the papers are taken
out mych dummlhed in volume, as is natmal
to i'uppnfe but retaining their form, on ac-
count of the falidity of the paper and of the
water which has agelutinated, and, as 1t were,
united the leayes, Ihefe papers contain the
pot-ath of the tar tar, the coal of swhich is
defiroyed; it is combined with a- pomon of
earhonic au_d. Excepting -a fmdll quantity
of lime and fulphate of pot-aih, which are fre-
quently found in this alkal;, it pofiefies a con-

- fiderable degree of purity. Folrmerly it was
much employed by chemifis, under the name
of jived futt of fartar, or alkali of tar tar. As
it contains much pot»aﬂx inan 1nf'ulated {tate, it
quickly attvaéts the moifture of the atmofpheae
and theu forms a thick hqmd which was termed
alhali of tartar per defiquiwm, oil of tartar per
deliquium ; this laft ridiculous dcnomlu'ttlon has
Jong been laid afide. Three eighthsof the tar-

; tal are obtained i in this alkali.

. One of the moft lemarkable produ&s of
tlus decompoﬁt}on of the tartarcus acidule by
fire, is the pattluﬂm acid which paffes in the
liquid f'orm in diftillation, and wmch 1S5 a
new produttion of the mutual re-action of the
principles of the acid; e”f‘e&ed by the action of
caloric ; this is the pyrosariarous acid. I fhall
:l‘pcak of it in detzu], in t1eatm<r of the tartar-

. ous
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ous acid, which likewife affords it by difiilla-

tion ; it is fufficient here to know that it is

2 modified acid, different from that which exift-
ed in the acidule, and which, compared with

the other praduéls of this igneous decompo--
fition, thows the great diverfit ty between this

acidule and the oxalic acidule.  Hence it may

‘be concluded, that this decompofition, which in-

dicatcs a great abundafice of carbon and hi-

drogen in the tartarous acidule, authorizes the

termipation in ous, adopted by the methodical

“nomenclature, and oppofed to that of oxalic

acidule; as this laft, not being equally decom-

pofable 1s much more omgenated '

12. The tartarous acidale E‘tpETlEnCE’S no al-
teration by the contaét of the air; no fimple
comhuftlbic body, if we except carhon which
purifies or “hxtr,ns it, exerts any aétion upon
it. It is very difficult of folution incold water,
which fcarcc’ly ta‘kes up more th'm one fix-
tieth part of its weight. Boiling water diffolv €s
nearly one thirtieth, the greater pzlrt of which is
pleuplt'lted and ctyftallizes by the caoling of
the liquor. This fo]utxon, whicli is fouiith; and
of a d:ﬁurembic tafte, reddens the blue veget-
able coioms When' left to itfelf in a clofe
veifel, it is" decompofed, and prefents pheno-

“mena very different from thefe which I bave
deferibed with refpe& to the oxalic acidule,
‘which does not undergo the {fame decompo-
*fition. Citizen Machy is the fift who has
'fpol\en of this. dec nmpoﬁuon, by which he

: wifhed
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withed to prove that the alkali was the produét
of an alteration, and that it was not contained
ready formed in the tartarous acidule ; but he
was miftaken when he afferted that the mucus
that was precipitated did not contain aikali,
and that the fupernatant liquor was acid, fince
he has mnot purfued this decompofition far
enough, nor examined the fupernatant liguor,
which after this deeompofition. contains the
whole of the pot-aih pre-exifting in the acid-

ule. Spielman and Corvinus haye committed,

the fame error, though they had made a more
exatt experiment.  This fpontancous decom-
pofition has fince been followed and deferibed
with the moft care and f{uccefs by Citizén
. Berthollet ; he has given the refult in a Me-
moir inferted amongft. thofe of the Academy
of Sciences, for 1782. = After having diffolved
one part of tartarous acidule in fixty~four parts
of-diftilled water; he left this folution in a glafs
veflel covered only with paper, in the natural
temperature of his"laburatury The liquor gra-
dually diminifhed in volume ; mucous. flakes
were precipitated in it, which he did not take
away, like' Spielman, in onder that nothing
might be Toft. = At the end of five months this
mucofity was very abundant; the liquor was
red, but it @ill reddened the i)mp of violets, -
and had a'four tafte; the mucofity fiill dug-
mented ; heireplaced the water which was eva-
pc_mted,_ and after eight or nine months the
liquor began to turn the fyrap of viclets green,
affuming a more and more deep colour, After
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this-fpontaneous procefs had been carried on
for eighteen months, the liquor not appearing to
him to undergo any more alterations, he filtra-
ted it ; the mucilage received upon the filtre
dried there, lofing -much of its volume, and
being: reduced to a very fmall weight. After
having burned it. its afhes yielded only figns of -
alkalinity ; but the fupernatant liquid which
was ftrongly allkaline, afforded by evaporation
carbonate of pot-afh rather oily, and this being
reduced to coal by the aélion of the fire, weigh-
ed five-eighths of the tartarous acidule otigin-
ally employed; as did the alkali which he
obtained by treating a like dofe of this acid-
ule by diftillation.  According to the che-
mift whom I quote, the tartarous acid de-
-compofed fpontanceufly, and very flowly by
this experiment, formed the mucous flakes that
were precipitated, with the carbonic acid, and
the foiall portion of oil united with the pot~
afh that remained ‘in the lLiquor, and exifted
ready formed in the acidule; I fhall fubjoin
to this detail the refult of another experiment
adapted to confirm this theory, and leave no
doubt of its accuracy; namely, that the pure
tartarous acid, which is equally alterable by
~ a flow and fpontaneous decompofition, leaves
no pot-afh in the liquor whichis the refiduum of
its decompofition, and that the folitions of the
allkaline tartrites, in which we know exaéily the
proportions of alkalis that have been employ-
ed for preparing them, leave only thefe alkalis

- fogether
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together with the carbonic: acid and the {mall
quantity of oil, produced by the decompofition .
of the acid.

13. The tartarous acidule, which I may
equally term acidulous tartrite of pot-ajh, as
the faéls that have already been quoted refpedt-
ing its properties, prove that it is in faét only
tartrite. of pot-afh with excefs of acid, expe- -
riences no alteration from any of the acids,
unlefs they have fufficient power to_ alter the
peculiar- nature of -its acid. - The portion aof -
pot-afh which it contains has more attraction
for its excels of tartarous acid than any of the
acids, even the firongeft have; and on this ac,
count the tartarous acid decompofes all the al-
kaline falts till ‘it becomes tartarous acidule.
Accordingly, when inthe experiments of Patt,
of Margraff, and of Rouclle the younger, we
find thefe able chemifts fucceed in extradting
the pot-afh from the tartar, or cream of tarfar,
by means of the acids termed mineral; we are
to underfitand that they fucceeded only hy_dé-
compofing the tartarous acid itfelf, and cond
verting it either into acetous or oxalic. acid.
Thus by throwing one part of comcentrated fuls
pburic acid upon one part of tartarous acidule
in the {late of powder, and favouring the aion
of this mixtare, which becomes much heated
at the moment when it is m:_lde,: with the —hént
of a balneum marie, continued for ten or
twelve hours : the two fubftances formn a Emwnj
. ipagma. By afterwards pouring mto '1:]'1-em

i 3 three
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: three or four times their weiglit cf boiling dif-
- tilled ‘water, faturating the fulphunc ac1d by
means of clnlk filtrating and evaporating the -
liquor, we obtain fulphate of pot-afh mixed
with a little fulphate of lime. .~ But what neither
Rouelle nor Bernard have announced is, that
acetous acid is formed in this experiment. The
fame circumftance takes place by the muriatic
acid. The nitri¢ acid feizes the pot-afh of the
- tartarous acidule only by cauﬁnn its acid to -
pafs into the ftate of oxalic acid.
' 14. The boracic acid unites without decom-
pofition with the tartarous acidule : one part of
the firft to four of the fecond is fufficient to
render it foluble'in fix or eight times its weight
of hot water, as Laflone has thown in the Me-
moirs of the Academy for 1755. It is in this
manner that we ought to prepare what has been
termied in pharmacy [oluble cream of tartar, and
not with borax; for this lafi, which contains
much foda in excefs, as I fhall fhow on another
“occafion, conflitutes with the tartarous acidule
a triple falt, a tartrite of pot-afh and foda,
mixed with boracic acid, ' which is very far
from being eream of tartar: ~ Accordingly, this
addition of borax to cream of tartar for the
purpofe of rendering it foluble, announced by
.Lemery, in 1728, in the Memoirs of' the Aca~
demy ; and propofed in the fame year, as a re-
medy, by Lefcbvre, phyfician at Uzés, in the
fame academical collc&mn cannot fulfil the in-
tentions
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tentions of ‘the phyfician, like that of the bora-
cic acid alone. :

+ 15 Long ago feveral of the earthy and
alkaline bafes have heen combined with the tar-
tavous acidule, in order more efpecially to
prepare from it different kinds of medicines.
Chemifis have examinated feveral of thefe
combinations for better —afcertaining  the
nature and the properties of the tartarous acid;
and their labours, as we thall foon fee, have re=
ciprocally enlightened the art of healing in the
prefcription of thefe medicinal preparations: at
leaft, it is from' the pharmaceutical fource
of thefle faline combinations, which are almoft

: always triple, that the difcoyeries which have
fixed their nature and properties, have been de-
rived. We muft therefore accurately defcribe
thefe combinations, confidering them under the
double poitit of view that has l)een indicated.

16. The folution of barites decompofes that -
_of the tartarous acidule, feizes its acid, with
which it forms an infoluble falt, which is pre-
~cipitated in a white powder, and leaves the
infulated and pure part in the fupernatant li-
quor: it is, as we fee, 2 good mean of proving
the prefence of pot-ath in the tartarous acidule,
and even of determining its proportion. The
dame is probably the cafc with firontian.

17. Lime effeéts the fame demmpoﬁtmn, and
‘even in a flill more energetic manner, fince,
according to the order of elelive attractions in-.

. dicated by Bergman, it is more attiadled by

: the
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the tartarous acid than barites is. It is to be
obferved, that I do not intend here to deferibe
the properties of the earthy and alkaline tar-
trites, ‘which are to be placed in the hiftory of
“the pure tartarousacid ; but that T only confider
the aGtion of thefe bafes, as decompofing
the tartarous acid, and uniting with it-into
triple falts.  When lime-water is poured into a
folution of tartarous acidule, an abundant and
pulverulent precipitate of tartrite of lime is pro-
duced, and pure pot-ath remains in the liquor.
If we take carbonate of lime, as Rouelle has
done, this earthy falt aéts only upon the free
portion of the tartarous acid, with which it
alfo forms infoluble calcareous tartrite in pro-
portion as carbonic acid s difengaged.  After
this, the fupernatant liguor contains the por-
~ tion of pure and neutral tartrite of pot ath,
with whlch the tartarous acid was united in. the
acidule; This is another of thofe fimple and
ingenious e\penmc‘uts by -which Rouelle the
YOUNGET Proy. ¢d in an immediate manner the
'pxe{'enoe of pot—afh in tartar, He thus feparated
from it the meatral falt Wth{l Was teuned at
that, time wgemble Sl and of wh:ch I thall
ipeak in detail in_the article, conccmmo the.
tartarous acid.
18 Magncﬁa does not aﬁ. in the fame m'm-
Ter upon the ta.ltalous acid Though Berg-
ace ¥ | Aa_lka.hs, in hzs
order of amaé’tmns for arfarous acid,- it
does not appear to be capable of fepmratmov the
pot—
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pot-aih from thisacidule, but rather of remain-
iiig united with the acid at the fame time with
it, i ot forming a kind of triple falt. The
Chemifts of the Ac_a(lemy of Dijon have ob-
tained from the acidulous tartrite of pot-afh,
faturated with magnefia, a foluble falt, whicli
yielded them, by its fpontaneous evaporation,
fmall aculeated cryftals, difpofed in rays. Poul
“letier de la Salle has obtained from the fame
combination a gelatinous mafs, refembling 4
mueilage.

19. It appears that alumiing produces a nearly
fimilar effeét with the tartarous acidule, though
it umites with it with more difficulty, fince, as
we have feen above, argil is employed to purify
tartar in the vicinity of Montpelier. ‘The
aétion of zircon and glucine upon this acidule
is abfolutely unknown. Silex does not feem -
to exert any upon this faline compound.

" .90, When we combine pot-ath or the car- -
- bonate of pot-ath iith the tartarous acidule, if -
becomes faturated entirely with this alkali, and
forms the fame falt as that which fhall be de—.
feribed by the name of tartrite of pot-a.ih

the hiftory of the tartarous acid.

91.. The fame is not the cafe with foda as
with pot-ath : this alkali, by combining awith
the tartarous acidule which it [iturates coms
pletely, forms with it a kind of triple falt,
which has lonrr been named Salt of Scignette,
from the name of a pha;maceuﬁcal pratitioner
of Rochcllc, who ﬂrﬁ difcovered, prepared, and
: i = pro-
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propoled it for medicinal ufe.: As afrifule,
namely, turerite of pot-afh and foda, the hif-
tory of this falt niuft Liere be explained.

In order to prepare this falt, one -part of
fufliciently pure tartarous acidule is thrown
into five parts of: boiling water, and to thefe is
added carbonate of fuda eryftallized and reduced
to powder, till no more effervelcence takes place,
and till the acidule is completely faturated.
In proportion as this faturation is effeéted, the
acidule’ difippears and diffolves in the liquor;
after haying ‘drawn it off clear, tlhiis is eva-
- porated to the confifience of a thin fyrup, . and

faffered to cool gradually : by this gradual cool-
ing it turnifhes large and very: regular eryiftals,
in prifims of eight fides nearly egual, which
ate frequently excavated, as it ‘were, in their
~middle and almoft in theiraxis; they then re-
femble a tomb. The broad face upon which
they reft then prefents two diagonal lines which
crofs each other atthe centre. “This falt, which
-at fivlt was fold as an arcanum, was difcovered
in 1731, by Boulduc ‘and Geoffiey, who de-
feribed “its preparation in the fittings of the
. Academy of Sciences of Paris. .:Sjgic&th:is period
all druggifts have prepared it in their labora- .
sories; ithas become much more common ‘and
'vcdnfequ'ently much better known: - : Bt

When this {alt is prepared,- as well as the tar-
trite of pot=afhi or vegetable-falt, ithere remains
- ‘at the bottom of the liquor 2 kind ' of earthy
‘refiduum, in the: form of 'clay: or pafte, fome-
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times in that of finall needles interwoven with
each other.  The pra&itioners of pharmacy,
who all know this depofition, had confidered it
as a {pecies of earth engaged in the cream of
tartar of commerce, and feparated by the foda,
Citizen Vanquelin has examined it with care;
he hias found that it forms about 0,07 of the
tartarous acidule, that it is not feparated from
the pure tartarous acid, that it exifted only in the
cream of tartar, and that it is tartrite of lime
~ afforded by thewine; ashe has alfo found it in
crude tartar. Fehas thown by the fame invefii-
gation, that the falt of Scignette contains very
nearly 0,54 of tartrite of pot-afh, and 0,46 of
tartrite of foda ; that thus it is accurately termed
tertrite of pot-afk and of foda. This triple
falt has a bitter tafte; it is decompofed by the
fire, and yields pyrotartarous acid, oil, and
gas, like all the tartrites; it efflorefces in the
airy it is foluble in about five parts of water;
it is decompofablein part by the powerful acids
which preeipitate from it the tartarous acidule;
it 15 entirely decompofable by barites and by
lime. o i s
" 99, The tartarous acidule combines alfo with
ammonia, which faturates it into a triple falt.
This tartrite of pot-afh and of ammonia affords
fine cryftals, which Bucquet has defcribed as
pyramids 3 Macquer, as hexahedral  prifins,
terminated by very fharp pyramids; the aca-
demicians of Dijon as parallelopipedons with -
two alternate flopes. It has a cooling tafte;
: it
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ble; in which they detonate and inflame with
rapldltv The combuftion and detonation of the
{econd is much fironger than that of the firft,
The term of crude flua is applied to the mixture
of nitre and of tartac in whatever proportions
before it has been made to detonate. 5
- 94, 'The tartarous acidule appears to be eapa-
ble of uniting with moft of the metals, and ef=
pecially of the metallic oxides, without being
decompofed, aecording to the experiments ot
Citizen Mounet-and the academicians of Dijon.
1t confiitutes a kind of triple falts. ~Hitherto
thofe only have been examined with atten-
tion that take place with: the oxides: of anti-
“mony, of mercury, _or lead and of iron; cithér
becaufe thefe compounds prefenta greater num=-
ber of remarkable fadts, or becaunfe moft of
thein are medicines of more or lefs importance 5
that which merits the moft -attention of all,
which is fo generally employed that it mig‘llt be
faid to confiitute a ‘kind of univerfal. remedy,
is its union with theioxide of antimony.
95. The names of fibiated tartar, antimoni=
ated tartm, tartar emetic, have been applied
- to. the triple faline combination of the tartar-
. ous acidule, - and the oxide of antimony. :
Adrian de M}n{zcht was the firfe who gave dan
account of it, in 1631, Almoft all cheémifis
have zealouﬂy OCC!.IPIEd themfelves with it; but
¢ f them have exam lined its properties w1th
mm’e attention than Ber gman. - Every author
and every phalmacopocxa, has given paltlcular
- pro-
















TARTAROUS ACIDULE. 848

which it forms feveral compounds defigned for
- medicinal ufe: . The chalybeaied tartar is pre-
pared. by boiling in 92 parts of water, four
parts of iton filings, and fix parts. of tartarous
acidule.  When the acidule. appears to be dif-
folved, the liquor is filtrated ; it depofits cryi-
tals, and others are obtdmcd from it by eon-
tinuing the evapomtmn The tartarized tinc-
ture of Mars_ is the produtt of a pafte made
wn:h fix parts of iron filimgs fixteen parts of
tartarous acidule, and a inﬂtclent quantity of
water,- which is left at reft for twenty-four
hours, and. is afterwards beiled in 92 parts
of water for two hours, till it is evapora.ted to
the confifience of a fyrup, one part of alcohol
being added at the end.. It appears that this
latter medicine is not a triple falt, as Rouelle
afferts, but that the pot-afh exifts in itin a free
ftate, and that by treating it with the acids it
affords the falts which that alkali always yiclds.
There are alfo prepared what are termed ficel-
balls (boules de Mdrs), by putting one part
of fteel-filings, and two parts of white tartar, in
- the ftate ofpowder into a glafs vcﬂ'el with a cer=
tain quantity of {pirit of wine. When this is
evaporated, the mafs is pounded, fpirit of wine
s added, as at firft, and it is left to dry.
This procefs is repeated till the mixture be-
comes fatty and tenacious: it is then fo1med_
anm balls.

D. Uses.
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water, s poured upot jt. This mixtureds di-
gefted in a fand-bath for twelve hours, fiir-
ning it from time to: time with a fpatula of
wood-or “glafs. ~ The fuiphuric acid feizing
the lime, i afulphate whiclias plemprt’itcd-
in-the place of the infoluble tartrite, and the
Hupernatant lignor contains the tactarons acid
free. - This is decanted, and after the precipi-
- tate has been well wafhed, and this lixivium
mixed with the firft liquid, it is tried by the
acetite of lead; which formsin it a precipitate
entirely foluble in vinegar, if the tartarous acid
“be pure, but not foluble; if it be mixed with ful-
phutric aeid. Tn the latter eafe, it is chgeﬁed
‘again upon a little tartrite of lime, in order to
take away the fulphuric acid that may be con-
“tained init.. Itis then evaporated, and alittle
more than one thiwd of the weight of the acidule
employed ‘s obtamed in concrete t’lrtarous- :
acid. :

9. Tt is probable thﬁt thls acid e\lﬂs pure in

fome vegetables, as Citizen Vauquelm has
found about one fixty-fourth of it.in the pulp of
the tamarind ; but it i5 {o little abundant, and
fo mch uwclopcd as it appears, that we can-
not yet hope to _ﬁnd means. of ol;tammg' it
in adiredt way, . till it thall be afeertained
that there exilt plants, or paris of plants, in
which it is contained in greaterabundance than
_in thafs from which it has bten extraéled, or
rather. which have hitherto prefented fome
traces of it

3. Several
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that of mercury in a white powder which iz
but flowly depofited; that of lead, likewife
white. The attractions of the pyro-tartar-
_ous acid are not yet knowh; and the lit-
‘tle that is hitherto kmnown of its properties
is merely futficientto diftinguifh it from all the
other acids, and to fhow th'lt it is neither the
nitric nor the muriatic dcid, as was ab firft
imagined by fome chemifts. - Lt is only evident
:that this acid is a fimple modification of the
tartarous, that; like it and the other vegetable
acids, it is compofed of catbon, hidrogen, and
oxigen, and that it differs from it by the pro-
portion of its - principles, .md efpcc,lallj, by the -
larger quantlty of hidrogen, -
9. The tartarous acid is not altered by t the
a6tion of the air; it s much more foluble in
water than its amclule, as Bergman has made
-afolution of it, tﬁe eightof which was to that
of water as lﬂ_q{) to 1000, I_t, is obtained fe=
 parateand eryftallized by the evaporation of its
water of folution, whether this be effe€ted by
© artificial means; or fuffered to take place fpon-
tancoufly.  This folution is not altered nor’
decompotfed {fpontaneoully except when ‘it :s
- diluted with water; when concentrated,
lofes nothmg of its iLClC]. nature or of its pao—
perties. -
10. Bmgmau believed th'tt the tar tarous
acid was unalterable by the powerful mineral
acids, and efpecially by the nitric acid; but
‘ ‘Mr Hermftacdt has effected :ts ‘converfion into
oxahc
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longer produces any effervefcence ; it is hoiled
for the fpace of ‘about half an hour; then fil-
trated, and afterwards evaporated to the for-
mation of a pellicle, and fuffered to cool flaw ly5#
cryfials are formed in it in long fquares ter
minated by two oblique faces,  This falt has a
bitter tafte; it fufes, fwells and blackens upon
ignited ooaIs It yields pyromucous acid, oil,
and much gas by diftillation ; it leaves a large
quantity of' allali in its coal, it attradls in a
{mall degree the humidity of the atmo{'phere,
and is {'quble in four parts of water at forty de-
grees.  Its folution when kept for fome time
_isdecompofed, depofits mucous flakes, and leaves
oily carbonate of pot-ath in the water. Lime,
barites, ftrontian, and. ‘probably magnefia de-
compofe it.. The three firft bafeg_form in it an
abundant precipitate. The mineral acids fe-
parate from it the exceflive portion of pot-afth
beyond the ftate of acidulous tartrite, and preci-
pitate this acidule from its [olution ; heated with
it for a long time and violently, they takedrom .
it the wholé of the pot-afh by altering its acid:
it decompofes mofi of the metallic folutions.
The tartarous acid, “added to the folutien of
tartrite of potnaﬂx, changes it into tartarous -
acidule whlch is qulckly depoﬁted in {mall
cr}ﬁa]s
. The faturated cambmatmn of tartarous
amd and foda, or the pure tartrite of foda, is
much lefs foluble than the falt of Seignette or-
the triple tartrite of pot-afh and foda ; it cryftal-
Vor. VIIL G Aa et lues
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lizes in very fine needles or in thin plates, and
not in large prifins of eight fides like the latter.
Befides this is: proved mot to be the real falt of *
Seionette by the circumftance, that when a
folution of tastrite of pot-afh is mixed with 2
folution of this pure tartrite of foda, provided
that both have been concentrated: without,
however, cryftallizing, we immediately obtain
cryftals of this falt of Seignette, or of tartrite
of pot-afhiand foda in pn*{'ms. of eight fides, like
thofe of this triple falt.

16. The ammoniacal tartrite, or the tartarous
acid faturated with ammonia cryftallizes well,
"This bitter [alt is very foluble and decompofable
by fire, by barites, {trontian, lime, magnefia, and
the two fixed alkalis.. The powerful acids pre-
cipitate from it an acidulons ammoniacal tar-
trite. - Its folution is alio fpontancoufly decom-
pofable with the aid of lime.

17. The tartarous acid decompofes all the al-
Kaline {alts; and takes from them the portion of ;

_pot-ath, of foda and of ammonia which it re-
quires for forming acidules- It precipitates
the'nitrate, the muriate, and the acetite of lime
from which it feparates this earthy bafe. It is’
evident that it is Dy no means fo' weak as was
formerly helieved, fince it has more fifength
than the mineral acids.

8. There ave but very few metals upon which

‘1t exerts anfimmediate action ;. but it- unites

- with thf: moft of their oxides.

2 4 A : 'I'hc
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A. ‘The tartrites of arfenic, of tungfien, of
molybdena, of chromium,; of titaninom, of ura-
nium, of cobalt, and of nickel, are mot yet
known.

B. It forms with the oxide of mana-ane{'e,
from which it diféngages a portion of the oxi--
gen, a limpid folution.

C. It does not att upon antimony, even
with the aid of heat; it combines well with its
oxides, efpecially the vitreous fulphuret or glafs
of antimony, and the powder of Alearoth; it
forms a’ tartrite of antimony, which cryftal-
lizes but very: little, very irregularly, and which
yields; for the greater part, a gelatinous mat-
ter : -whence it follows that this combination,
fo different from the antimoniated tartrite
“of pot-afh, cannot be fubftituted in its place.

D. It has no effeét upon bifinuth, but it
takes its oxide from the mitric folution, and
forms'a tartrite of bifmuth precipitated in a
white and infoluble pewder,

E. The tartarous acid, when triturated dry
- or liguid with ‘mer&ury, fayvours its extinétion,
or its oxidation into the black ftate. It unites
with its red oxide which it whitens; it decom-
pofes and precipitates the nitrate of mercury, -
and forjns, with its oxide, an infoluble tartrite
of mercury, which quickly becomes yellow by
the contaét of the air and of light. It atis
neither upon the fulpiaate ner the muriate of
this metal.

F. It attacks zinc in an a&we and vat‘iful

Aag MADNEL,
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manner, which prefents, by its contaft a rapid
‘effervefcence and difengagement of hidrogen
gas.. The tartrite of zinc which is formed has
not yet been examined:

G- It has no dire@t action upon tin, or upon
lead, though it appears to combine with their
oxides. " It whitens, by mere contaét, the red
oxide of lead. It decompofes and precipitates
the nitrate and the muriate of the latter metal
t into a white infoluble tartrite:

H. 1t aélts upon iron s upon .zinc, diffolyes
it with effervefcence and difengagement of
hidrogen gas, and affords a red folution which
a{’ﬁnnes the form of a gelatinous mafs without
cryftallizing. Poured into the folution of ful-
phate of iron, it does not precipitate it; but °
when the mixture is heated, according to M.
Retzius, it feizes the portion of oxide which
detaches itfelf from this falt, and forms with it
lamellated eryfials, little foluble, which, ac-
cording to the fume chemift, ‘are not prec:plta.-
ted by the prufiiates, unlefs acid of ‘nitre is
added.

1. Without fenfibly altermo copper by its
finft contadt, it unitas with its ox1c_kes,aud forms
- a falt of little foluhility, of a green colour. Mr. -
“Parker has obferved fiall, green, irregular eryf-

tals formed at the hottom of the nitric and mu-
riatic folutions of copper, into which he had.
poured tartarous acid, which had produced no
fenfible effeét at the firlt moment when it was
rmxcd w:th them. Sl
: Sy EIt
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K. It does not attack filver, or gold, or pla-
tina, nor does it precipitate the nitric folution
of the firft, or the nitro~muriate of the fecond.
However, the faturated falts effect thefe preci-
pitations, like that of all the other mctalhcf
falts, by a double attradlion.

L. In general all the metallie tartrites, moft
of which ave pulverulent and little foluble, yield
pyrotartarous acid by difiillation, are decom-=:
~ pofed by the earths and the alkalis, form many

triple tartrites, by the addition of a fmall pro--
portion of thelatter, and always yield their oxides
to the fulphuric acid, fometimes to the muria-

- tie, rarely to the nitric, *None of them have
yet been employed. - :

19. The tartarous acid is one of the ftrongeft

vegetable acids; it yields only to the oxalic:
ac1d Compared with the other vegetable acids,
it-appears more cipecially to dlffer from them-
“by the proportions of its principles, and efpe~
cially by that of the carbon. : Citizen Vauque-
lin and myfelf have found in our analyfes, that
100 parts of this acid contain 70,5 of oxigen,
19 of carbon, and 10,5 of hidrogen. Hence it
appears to follow, that in order to convert it
into oxalic acid, it is only requifite to take
from it 6 parts of carbon, and to add to it 6,5
of oxigen, withont at all changing its propor-
tion of hidrogen, which is the fume as in
the ‘oxalic acid. B

. D E’Zf“.'!
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0.5 Uft’-’- or

"00. Nor much ufe has has yet been made of
the pure tartarous acid,. though known fince
1770 : it has hitherto been prepared, almoft ex-
clufively, in the laboratorics of chemifiry, ‘in
order to determine its properties and nature. It
may, however, be employed as a cooling, anti- -
feptic, and antifebrile drink; and, in the Far
of Liberty, a pretty confiderable and very_ad-
vantageous' ufe was made of it in the mili-
tary hofpitals of the Trench Republie.  Diluted
with water, and fweetened with fugar or honey,
it forms a very agreeable and wholefome kind
of lemonade—a eonvincing proof that the
faint and unpleafant tafte of the tartarous
acidule depends intirely upon its {euri-faturation
with pot-afh. As this acid may become fp ufe-
ful an objeét, it is efiential to add an improve- .
ment, fmall ‘jndeed, but ufeful, to the art of
refining the tartar, to that of prepari_ug'pharma-.
ceutically its faline and medicinal combinations.
Tt has been feen that there 1s {eparated, in thefe
operations, at leaft 0,07 of cream: of tartar,
and confequently a much larger rlua_ntit); of
tartrite of lime in an infoluble powder, or a
vifeous pafte of tartar, aned that this matter has
been well examined by Citizen Vauquelin, Tt
will henceforth be advifable to colleét itiin the
abovementioned operations, to wafh it well, to
treat it with the fulphuric acid diluted with
water, and to extralt from ip the pure tartarous

; - : acid,
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diftinguithes the oils produced by diftillation,
which are alfo defignated by the éxpreffion of
empyreumatic oils.  We alfo fee that the fub-
flances that afford thefe acids are at the fame
time fuﬁ,eptlble of yielding empyreumatio oil,
and that the fubftances which yield no oil do
2ot fumnifh acids. It is in this manner that
* the citric acid, and efpecially the oxalic acid,
which prefent no trace of oil in their diftillation,
likewife prefent mone of acid, “whilit the tartar-
ous acid, from which a very fenfible quantity
of qil is extracted, yields at the fame time pyro-
tartarous acid.

. 8. Hitherto only three empyreumatlc ac1ds :
are known; though it is very probable that
feveral o‘,thcrs will be found by examining well
the produéts of a gieater number of vegetables
than has hitherto been done, efpecially when
we refleét that. chemifis, whofe attention has
long been engaged by the property which
-veﬂ'etahle fubftances poffefs: of affording acid
liguors by diftillation, have thought it one of
the charaéters the moft proper for diftinguithing
thefe matters from the animal fubftances.

The three- fpecies of empyreumatic  acids
lllthr”l‘to known, are the pyromucous, the p Jro—
tariarous, and the p Jradwneous

* Though thefe acids are now known.-to ‘be the acetous
Mlightly altered by oil, T have not thought ﬁt to omit the ﬁﬂ:-
fequent fpecies. - Seeappendw

Vil

SPECIES
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Seroizs 1.
Pyromucous Acid.

Sl HAVE already deferibed this acid in the
hiftory of the mucous bodies and fugar to which
it belongs, as a conflant produét of the aétion
which fire exerts upon them. - I fliall here re-
peat nothing eoncerning its properties, except
_ what may ferve to characlerize it, by comparing

it with'the two others, and what belongs to its
_formation. = Both thefe confiderations mudt con-~

duct us toa better knowledge of the nature of
its produéts; and the characters by which they
approach to, or are removed from the other
genera of thefe compnunds

.2, As to the origin, ‘or the formation of the

pyremucous acid, by colleéling under the fame
genus the different immediate mater ials of ve-
getables” which afford this fpecies of acid by
diftillation, ‘or the aftion of fire in general,
gum, the mucilages, the fuccharine f'ubl?.am.es,
and the amilaceous feeula, we fee that they have
four very difiinét and very remarkable proper-
ties ; “the firft, that they are {weet, taftelefs or
infipid ; the fecond, that they form, with hot
or cold water, gelatinous bodies; the third,
that they contain and yield mucli coal in their
analyfis ; the fourth, that they are all converted
jnto malic and oxalic acids, and fome of them
at firft into mucous or fachlaétic acid. Tt is
& * very
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very cvident, that thefe four properties ‘agrec
well with: that of affording pyromucous acid,
that they depend upon the fame caufe, upon
the fame primitive compofition, upen a very
near relation between the proporti‘ons of their
clements. . i ;
3. The pyromucous acid is charaéterized by
its reddith or brown colour, its pungent tafte,
which, though empyreumatic in general, is dif-
ferent from that of the two other acid produéts
of fire, its fmell equally difiinét and particular,
its property. of ftaining the fkin red, the falts
which it forms with the different bafes, its at-
tradtions for thofe bafes, and the coaly mark
_which it alwayslcaves upon the veflels in which
it is heated, It cannot be doubted that it con-
fifts of carbon and hidrogen combined with
oxigen, though the proportions of thefe prin-
.~ ciples are yet unknown. Tt is known that by
its laft decompofitien it yields water, carbonic
acid, and infulated coal.

Sereips LI
P_yratm*..’draus Acid,

1. THE tartarous acidule; and the acid which
is extrafted from it, afford, as I have already men- °
tioned, a particularacid by diftillation; and this
acid has no more analogy with that from which
At proceeds, than is found between the pyromu-

caus
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_cous acid and the fubftances whick furnifh it. T
have indicated the charafers of this empyreu-
matic acid; we have {feen that its fmell, its
tafte, and efpecially the falts which it forms
with ‘the earthy, alkaline, and metallic bafes,
diftinguith 1t from all others, and have induced
chemifts, at all times, to acknowledge it as
a particular produét. ‘ !

9. What is very remarkable’in the produttion -
of this pyrotartarous acid, is that it is furnifhed
only by the taitarous acid; and by the com-
pounds into which it enters.  Tlie caufe of this
phenomenon, by which the pyrotartarous: acid
alfo differs greatly from the pyromucous, will
‘be found when the analyfis of thefe two acids
fhall be made, and the proportion of the prin-
ciples that enter into their’ compofition deter-

- mingd.. ApEas :

SPEGIES IIT;
. Pyroligneous Acid.. :

1. THE pyroligneous acid refembles the py-
rotartarons acid in the circumftance that there
is only one particular vegetable fubftance that
furnifhes it hy the action of the firé : this is the

_ligneous matter; or wood, as its name exprefles-
‘T fhall not treat farther concerning this acid in
this place, ‘as its hiftory ought to be placed
“under that of the ligneous matter to which ;

it belongs. T fhall only obferve, thatithe pyro-
; : ligneous
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ligneous acid, aﬁ"mded by all difiilled woods, is -
vell charafterized by its particular fmell, 1ts
colouring property, and the falts which it forms
with the carths and alkalis. The difference
of this acid, from the two preceding, depends -
upon the punntwe nature of the ligneous {ub-
ftance, which is very different fmm that of the
mucilages and the tartarous acid.

: SzerronN V.
Of the Fourth Genus of Vegetable Acids ; or
of the Fa@itious Acids, wkwk have nof hi-

= therto been found in Nature.

1. IN the ingeuious method of treating the
vegetable fubftantes by the powerful acids, and
efpecially by the nifric acid, difcovered in
1776, by the illufirious: Bergman, thefe fub-

- ftanices are converted into {everal acids, which
did not plevlouﬂy exift, and I have fhown that
this conyerfion is owing to the ehange of the
pmpmtmn of the punmples, occaﬁonecl by the
oxigen of the acid, which feizes the vegetabie
fubftunce. In this mode of aélion, which is
-explained by the pneumatic doétrine, there are
“two kinds of acid formed; the one are entirely-
fimilar to the acids found in the vegetabies ; the
-others, on the coutrary, are altogether. different ' .
-from thofe which are found in the different ve-

a

3 -getable
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getable: fubftances, or at leaft from thofe that
have hitherto been found, for we muft not con-
found the limits of art with thofe of nature,
Thefe form the fourth genus wluch I diftin-
" guith.
2. It 1s not difficult to conceive, from what
1 have hitherto fhown, that they derive their
origin from a matter, ot from fome matters
originally different from thofe which afford
the following ;. and in faét one of them,
_ though it may proceed from feveral analogous
matters, has however, in fome meafure, a firict
limit of formation ; ‘this is the mucons or fach-
ladtic acid ; the two others are produced feve-
rally by one of the particular matters, which are
termed immediate materials of vegetables ; the
one with camphor, which on that account is
termed camphoric acid; the other with the
cork or the epidermis of the barks, which T
term in general fuber ; and on account of this .
origin the acid is termed the fizberic acid.

Seecizs L
Mucau-s‘dcid-.
1. I HAVE ah-eady given, in‘the hiftory of
gum, an account of the properties of the mu-

cous, or fachlattic acid: w1thout:rreturnmn
- S © again
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again to what I have faid concerning it, I con=
tent myfelf with repeating that the infipid
mucilages are the only fubftances that furnifh
this amd which was firft difcovered by Scheele,
and which he for fome time thought to be
peculiar to the fugar of milk; tha.t the fac-
* charine matter ddes not furnith it by the aétion
of the nitric acid, ‘and that it is diftinguifhed
“from all the other artificial acids by its pulve-
rulent fate, its little folubility, its weak tafte;.
and by its {aline compounds.

2. The exat proportion of its principles has
not” yet been afcertained, nor is it known how
far it differs in this refpeét from all the other
vegetable acids. It may be fuppofed to con-
‘tain a very large proportion of catbon, and that
to the fuperabundance of this. principle are to
be aferibed its dry fiate, its infipidity, .its info-
lubility, its inalterability, - and all the other
properties by which it is charaéterized. '

It is, therefore, an acid hitherto too. little
known, and which deferves to be examined with
ereat care, efpecially in its comparifon with the
other fpecies of acids with binary radicals, with
hidrogenated carbon, or carbonated hidrogen.

SBPECIES



SUBERIC ACID. 367

Seecres IL
Camphoric Acid.

1.. THIS is never formed except at theex-
penfe of camphor; T referits hiftory to that of
this' fubftance ; I fhall here only obferve, that
being produced by a firong and long continued
aétion of nitrie.acid, it enjoys properties well
charaéterized as a' peculiar acid ; that it ap-
proaches in its nature to the benzoie acid, with
“which it has even been confounded by feveral
modern chemifis; but that it would differ from
it, had it no other diftinétive property than that

* of not being feparated from its {olution in al-

~ cohol by water, whilft the benzoic acid is very
cafily {feparated in this manner. . Befides which
1 fhall heveafter {thow it to poffefs many other
charateriftic properties.

Srecres IIL \ e
Suberic Acid.

1, THE fame is the ecafc with the fuberic
acid, the conftant produttion of the aétion of
 thenitric acid upon cork : when. once formed, it

enjoys
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enjoys properties which diftinguifh it from all
other artificial acids. Its fmell, its decompo-
fition by fire, its manner of {eparating from a
fatty fubftance at the moment when it is
formed, are charaéters well pronounced, and
well diftinétive of its {pecies, not to mention
other individul properties belonging to it, of
avhich Ihall treat hereafter.

SE-_chs ViI.

Of the Fifth Genus of Vegetable Acids ; orqu
the Artificial Acads rqﬁ}ml)lmg thofe of
.Nafure.

'1_. 1 CANNOT dwell ‘too much upon, or
revert too often to the important difcovery of
artificial acidification, and the approximation
which exifts, if not® between the proceffes, at
leaft Detween the refults of the efforts of art,
and of the operations of nature. It is ex-.
tremely {triking in the converfion of the not
acid vegetable matters into acid fubftances, per--
fectly {umlar to thofe created by vegetation.
This identity proves that the change that has
taken place in thefe matters, at the time of
“their artificial tranfition into the ftate of acids,
is the fame as that which they expenencc i
na.ture.

2. Three
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2. Three vegetable acids formed by the ef-
forts of art have been difcovered : befides the
oxalic acid, which was at firlt termed acid of
fugar, and found perfeéily analogous to that
of forrel; &c. the malic and the tartirous acids*
have been enumerated in this order. I fhall
here fay'a few words concerning each of thefe
factitious acids, of which I have already fpoken,
or which I have defcribed as native acids.

SPEC]E; 1.
 Fadtitious Malic Acid

1. SCHEELE was the firft who afferted that
he had converted the infipid, or not acid vege=
table {ubfiances into malic acid. He even
found that all thofe that yielded oxalic acid
by the nitric acid, were at the fame time
capable of furnithing malic acid. M. Herm-
faedt has fince confidered the fatitious malic

- acid as a kind of prehmmaly to the oxalicacid,
as on the one hand it is produced at the fame
time with it, and on the other capable of
paffing to the ftate of oxalic acid.

2. Since the time of Scheele, it has been dif-
covered that the oxigenated muriatic acid pof-
feffes the property of converting the infipid
vegetable fubftances into malic acid much
- Yor. VIL Bb: = niore
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more fpeedily than is done by the nitric acid,

. that this converfion is more permanent, that it
pa.{fes lefs edfﬁy ‘into the ftate of oxalic acid,
than when it is produced by the adtion of the
“nitric acid- It is fufficient to throw gum in the
fiate of powder into the liquid oxigenated mu--
riatic acid, and to ftir it therein for fome time,
in order to convert it into malic acid.

" Sencies IL- .

1. THE opinion of the pofiibility of form-
ing the tartarous acid artificially, refts upon
the authority of Meffrs. Crell and Hermftaedt.
They have afferted that they have fucceeded
in effedting this decompofition by means of the
nitric acid; but no chemift has: fpoken of it.
fince, or counrmed their firft ‘refult.  The
poffibility of the circumftance, however, can-
not be denied, unlefs we have exa& expeti-
ments to oppofe to their affertion; and there is
nothing to oppofe the poflibility (of this acid
being formed by the efforts of art, as feveral
others are formed.

i ' Srreims
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Seecres III
Fadlitious Ovalic Acid,

1. OF all the acids that exift in nature, this
is the moft eafily and moft abundantly imitated
or fabricated by art. Befides the mucus and
the fugar, whofe converfion into this acid by
means of the nitric acid I have already indi-
cated, we fhall fee hereafter, that a great num-
ber of vegetable and animal fubftances equally
poflefs the property of furnifhing it by the
action of the fame acid. = I have already
fully examined its properties, I fhall here only
add its moftdiftinéiive charaéters founded upon
 its eryfiallizability, its rapid decompofition into
~ water and carbonic acid, its attraction for lime
fuperior to that of'all the qtheracids; and the
infoluble falt which it forms with this bafe,
whether it be combined with it in an immediate
manner, or whether it t'll\es 1t away frem any
other acid.

: Bbg . SEcTION
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Seerron VIL

Of’ﬂzc Siwth Genus of Vegetable Acids; or
of the dcids produced by Fermentation.

1. NOTHING is more common than to fee
vegetable matters become {pontaneoufly acid,
by a proper inteftine motion of their own fub-
ftance. Befides the amylaceous fecula, the vi-
nous liquors, &c. the f{talks, the Ieaves mace-
rated in water, fpeedily affume the aeid nature;
and the roots undergo the fame alteration, Thefe
are real fermented acids that ave formed under
thefe circumftances, and there has even been
deduced from their formation a well-marked
character of the vegetable fubftances, by calling
them acefcent. -

2. Notwithftanding the multiplicity of ve-
getable fubftances that become acid by fermen-
tation ; notwithftanding the very natural pre-
fumption which leads us to believe that feveral
different acids are formed by this inteftine mo-
tion, only two acids have yet been diftinguifhed
amongft thefe produéts.  And one of the two, -
the acetic acid, is merely a modification of
the acetous.

.

- SPECIES
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Arricre VILIL

of the Fyf'tk'- of the immediate Materials of
Vegetables : of the Fecula.

A. Situation,

1. THE name of fecula is applied in che-
miftry to the dry, pulverulent and efpecially
. white matter, which is precipitated from water
“in which' feveral parenchymas of vegetables
. have Leen fteeped.  Though this name has alfo
‘been given to the fibrous fub{tances which im-
pair the tranfparency of the exprefled juices of -
plants, after the Latin word frea fmces Cordure),
~ and though it is in conformity with this expref-
fion that the juices are faid to be defecated, in
order to dep] ive them in faét of their fecula, yet
théfe remains of vegetable fibres, which belong
to the ligneous matter, are at prefent no Lonoe:
confountled with the fecula properly fo C'llled
. On this account it has been propofed to defig-
nate this by the e*;pre{‘ﬁcm of. amylﬂceausfecula
becauft ftarch is in faét the firft and thc mo{‘t
known of thefe {ubftances. :
2. The fecula praperly fo called, or the amy-
laceous fecula, is met with in d1ﬂ'erent orgains
of vegetables ; it exifis in all the tuberous roots,
~fuch as thofe of the potatce of the orchis, of
brmn}
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briony of manioc, &e. It is evident that
the clafs of thefe feculent roots muft be extre-
‘mely numerous and varied, and that in general
wemay recognizethem by theirbrittle, fecmmgly
~ granulated parenchyma, ealy to be bruifed, and
- reduced into a foft pafte under the finger, and
prefenting in this pafte, when expofed toa firong
light or to the rays of the fun, abrilliant, filky,
or filver-like texture,  We may alfo convince
ourfelves of the exiftence of the fecula in roots,
by the property which they. have, when they
have been bruifed, of giving to water in
whicl’ they are agitated a milky opacity, as
I fhall foon thow more fully. Laftly, thefc
" roots, more or lefs (-:hérged- with fecula, are
alfo charaéterized by the property of becoming
brittle, and more or lefs tranfparent, when they
are dricd, either by expofure to the rays of
the fun, or by the heat of 2 moder: ately warmed
{ftove.

3. There are {'ome ftalks of plauts or Tather
tranks of trees, which contain a more or lefs
confiderable quantity of fecula, fuch is efpe-
cially the trunk of the palm tree; and undoubt-
edly of a much greater number of trees or plants -
which are not yet known, and which furnifh
in fome climates an abundant nutiiment to men
“and anjmals. - There are as yet only fome {pe-

~cies of the palm, and efpecially the trunk of
the cyoas circinnalis, from which the nations
of Afia known by the European travellers and

philo-
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philofophers derive a confiderable quantxty of
fecula, as I fhall fhow hereafter.

4. In the enumeration'of the vegetable parts
which afford fecula, I muft not omit obferv=
ing that none of it is extracied either from
the leaves or the flowers, and that what is fome-
times termed fecula, and is feparated from. °
the juice of the firft of thefe organs, is only a.
detached portion of the fibrous texture or of
the ligneous fubftance which impaired its tran{-
parency ; a.ccordmcrly, as I have already indi- ]
cated, this fibrous fecula ought not to be con-
founded with the real amylaceous fecula; and
"nothing is more proper for well fixing their
d1ffercuce than the propofition that neither the
leaves properly fo called, nor the flowers, (,ontam
any of the latter,

5. Some fruits, and e{'pemail} all thofe that
ate flethy, parenchymatous, brittle, {ufceptible
of bemo' dried or baked, and foftened by hot
water into akind of femi-tranfparent jelly, con-
tain a more or lefs confiderable quuntity of
real fecula, though chemifis have hitherto
' fearcely remarked, it, becaufe they knew that:
it is not extraéted from them, and that it can-
not be prepared and employed like the other
fecula. And in fadt, thefe fruits are at the fame
time more or lefs pulpy, faccharine, mucous,
and mixed with fo large a quantity of infipid
or faecharine mucilage; with which the fecula
intimately adheres, that it would be difficult
1o extract it from thefe mixtu_res for economical

: e ufes:

7
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ufes © bt it is; neverthelefs true, that. when

~ thefe foluble and vifcous fubftances have heen
extrafted by chemical operatious, hy accurdte
preffure and  waihing, there remains a white-
matter, ina buittle pafte, fiill mixed with fibrous
anr ligneous matter, but which contains amy-.
ldceous fecula, more harth and crude. indeed
than that which is fu.lmﬂled by the other parts
of plants.

6. The feeds or the grains ‘feem to be the -
vegetahle organs.in which nature has depofited
the largeft quantity of amylaceous fecula; and
as it is in thefe fubfiances that animals find
the moft abundant nutriment, we alfo find by
obfervation that this matter is deftined by na-
ture to ferve as aliment to the vegetable embryo.
There are even fome feeds, efpecially thofe of
the gramineous plants, which feem to be en-
tirely formed of this feculent-matter : accord-

> nwly, it is from this kind of parts that the moft
pure and the moft abundant ftarch is extraéted,

In many other grains the amylaceous fecula is
‘mixed with colouring parts, extraéts, mucilage,

oroil. In this confifis the chemical difference

which exifts between the different kinds of
- feeds.

7. Laftly, there are fomc fpecles of vegetap
bles, the whole of which and all their parts
appear to be tiffues of feculent matter, or to
contain fuch an abundance of it that they ferve
entirely to form real farina. Such the genus
of lichen. appears cfpecmlly to be, amongft the

: fpecies .
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fpecies of which are particulatly cIH'tmouzﬂled
the Lichen Ijfandicus, ofwhich a kind o bread
is formed in Iceland, and the lichen rangiferi-
2us, which fo U‘ill‘lly nourifhes the rein-deer.
Such appear to bealfo feveral {pecies of ferns,
the fialk or the roots of which furnifh the in-
habitants of feveral of the South-Sea 1ﬂands
with a foed which much refembles our fari-
naceous aliments, and is converted, by baking,
into a kind of cake or agreeable pafie, fimilar
to out biead prepared from grain.

. B. Extratfion.

8. Tur amylaceous fecula is extracled by
“fimply pounding the vegetable parts that contain
if, and agitating thefe pounded parts in water.
The fecula 1s often found to' be mixed with two
kinds of fubftances: the one foluble in water,
whicliremainsdifiolved in the fupernatantliguor;
and the others, not being foluble in this liquid,
‘are parenchymatous, ﬁbmus and woody. = The
latter, which are much heavier and much groffer
than the fecula, are fitft depofited in ﬂakes, :
and leave the ftarch fufpended, in a very fine
and very light white powder in the water, which
is then tmlnd like milk.
i9 P order to feparate this pa.reuchyma.tous,
- grofs and heavy ‘miatter from: the pulverulent
fecula, which is capable of being fufpended for
avery confiderable time in water, a ‘very fimple
and commodmus means is employed. -~ Affer
" having



" FECULA. ; 379'

having rafped the feculent root; the flaky pulp
- which proceeds from it is put upon a rather
clofe hair-fieve ; water is poured upon this pulp,
which is worked with the hand, and rubbed
‘with a rounded fpatula. The water, interpofing
“itfetf between the particles of this parenchy-
matous pulp, and being every where in contaét
with it, detaches from it the fecula with which
it'is enveloped, and carries it along with it
_through the mefhies of the fieve. This wafhing
and agitation is continued till the water tuns
oft without opacity, that is to fay, till it has
earricd away all the fecula: there then remains
upon the filtre a parenchymatous grey or femi-
tranfparent portion. 'The water which paffes
through the fieve falls into the veflel, in which
it isteceived turbid and white like milk; it de-
pofits in the courfe of time all the feeula which
it contains, in a white layer which ﬁﬁc;titpi@'s
the lower part of the vefiel, and diminifhes in
 thicknefs in proportion as its particles approach
- each othes, but. remains thick and like a very
+ fine pafle, on account of the water which it re-
tains between its particles.  The waterthat has
become clear at its furface is poured off’; the
fecula is dried after it has been cut into frag-
ments, which are fpread upon picces of blotting
paper; when jt is fufiiciently dry to-be eafily
divided by the: preflure of the finger into a
fine and foft poder, it is properly prepared.
* 10. This operation is ioft frequently per-
formed in, the Iarge way for the purpofes of life,
pe ; and
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and then it is praétifed in rafping mills moved
by handles, or even by water: i this manner
the potatoe is treated. As to tlie farinaceous
grains which are almoft entirely compofed
of amylaceous fecula, it is almoft always
thought fufficient to bruife them under mill- -
ftones moved by the wind, water, or fire-en-
g:tws This ground corn yields the farina, and
is feparated-more or lefs eafily from the bran or
the. fkins bruifed by the mill-fione, accord-
ing to the kind of grain which is émployed.
However this farina is not confidered as pure -
fecula; it is neceflary to wath it with'water, and
fuffer it to depofit the fiarch which this fluid
dilutes and carries with it, in order to {feparate
it from the portion of foluble and infoluble
matters which it contains, and of \vhxch I fhall
fpeak hereafter;

11. It is eafy to fee, that accordmg to the
greater or lefs purity o the fecula, or accord-
ing to its natural mixture with different fub-
ftances, fuch as the muecilages, the faccharine
bodies, the extraéts or the colouring parts
which it contains, it requiresto be treated by
a more or lefs careful: or zepeated wathing ;
the water diffolyes thefe foreign fubftances
and thus retains them, fuffering the fecula to
be precipitated. :lB_y,evapoi'a;ting the Iic'guid,'
by means of fire; we colleét thefe foluble fub-
ftances, difcover their nature, and determine
their quantity. In the procefs of the puri-
fication of tlie fecula, the waﬁung is continued

: till -
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till the water emponéd has neither colour hor
fmell. - There is no feculent vegetable matter,
however aerid, lLiowever bitter, however co-
loured it may be, which will not by this nieans
yield 'pure and white fecula. In this man=
ner ftarch s extraéted in confiderable purity
from all the farinas of leguminous feeds, yel-
low, green, or fawn-coloured, and even fron:
the acorn and the horfe-chefinut, which how-
ever are of all the {eeds thole which contain
the moft matter foreign to this vegetable prin-
ciple, and of an acrid, acerb, bitter, or dif=
agreeable tafle.  There are a'great number of
fubftances which, if treated in this manner,
~might become ufeful, but which have not hi-
therto been employed for this purpofe.
12. When the fecula is accompanied with
oily fubftance, which is efpecially the cafe in
. the grains: of the cruciferous plants, in the {feeds
of the fyng‘-eaeﬁan ‘compounds or plants, in the
kernels of fione-fruit, in the feeds of the cucur-
bitaceous plants, &c. we begin, in order to
extraét it, with the expreflion of the oil, as
fhall be fhown in the hiftory of this laft fub-
ftance. When the oil has been feparated, the
pafie or the cake which comes out of the prefs
is wafhed with water, as the pulps of the roots
the fialks, the farine of the gramineous plants
are treated; and in faét, when onece exhaufied
~ of oil; the parenchyma of the feeds, which are
in general called emulfive, fuffers its feenla to
" precipitate from the water; whereas, previous
' & to

s
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to ‘the ‘extradtion of the oily fubftance, -t re-
mains fufpended with the oil in the flate of
emulfion ; however there is 2 part which is at-
tached to the parenchymatous portion of thefe
feeds that does not enter into the emulfive li-
quor.

13. The advantaﬂ'eous eﬂ’eas of the employ=
ment of water in the feparation and purification
of the fecula will be ftill better conceived, when
it is remarked, that we may thus even obtain
it - pure, wholefome, mild, and alimentary,
from the midft of the moft acrid and poifonous
pulps, without its retaining any thing of the
deleterious property of the pernicious juice, or
extract which accompaniesit, = In the diftinc-
tion of the fpecies I thall efpecially apply this
remark ‘to:the fecula of ])11ony, that of the
manioe, &c.

- C. Phyfical Prapcrtics.r 5

14, The fecula thus extraéled, prepared and
purified, is a white powder of a faint tafte, or
almoft without any, very little or very flightly
palty in the mouth, more or lefs adhefive to
the  tongue and palate, light and foft under
the: ﬁnger, dividing itfelf very eafily, attaching
itfelf fenfibly to ti]c fkin, to which it adheres
awhen applied to 1t rather ftr rongly.

. 15! When viewed with attention, efpecial-
ly while the rays of the fun fall upon it, or
with a_ good magnifying glafs, we perceive
; 3 it
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it to- he: formed  of {mall tranfparent glo-
bules, brilliant, filvery, filly in their mafs,
and refembling-a kind of cryftalline matter :
when domprefied with foree, it emits a flight
found, a peculiar kind of crackling, which
~ every one muft have obferved in fine and well
: prepared powder:

16, It floats upon water, appearmn- at ﬁlﬂ:
-not to hecome moiftened, and: is peuetrated by
- that liquid but very ﬂowly ; it even pofleffes

when: thrown upon this liquid, a' kind of ofeil-
latory or rotatory motion, 'which' continues @
long time, and dogés 1ot eeafe fill oil is applied
to the furface ‘of the watar, or till it is'cotirely
impregnated with this li-quid.

\

D. Chamzml Pmpef tics,

17 It muft firft be obferved, inorder to un-
derftand the chemical properties of pure fecula,
that, from whatever vegetable matters it is €x=
tradted, whatever coloured or fapid admixture

it had at firft, it is always the fame with re=
fpeé‘t to ifs intimate nature, and that it is an
abfolutely identical body, to whatfoever plant it
may have belonged. It prefents only fome dif-
ferences of whitenefs, finenefs, apparent texture,
or lightnefs; but its mt:matc quahues or 1ts*-
nature prefent none.

18. Well purlﬁcd ftarch, whi ch 1 ﬂaa[l taLe as
~an example of the genus, when expofed to: the fire
and air, upon anignited coal, becomes ‘coloured,

. paifes
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paffes through the {hades of yellow, orange, red,
and brown, before it becomes black; is foftened,
fwells, exhales a pungent white fume, of'a not
difigrecable acid fmell, analogous fo that of
mucus and of fugar.  The coal which is thus
formed is a little more voluminous than the
{ubfiance itfelf was, though fenfibly lefs fo than
that of gum. When diftilled with a pneu=-
mato-chemical . apparatus, water is obtained
charged with pyromucous acid, fome drops of
red or brown oil, much carbonic acid, and car-

" honated hidrogen gas. This laft burns with a

Jight blue flame, and in a ‘rapid manner; its
flame, “when it is kindled in a narrow and long
bell-glafs, defcends horizontally in the veflel ;
there remains a coal of a fingle piece, a little
fpongy, eafy to be bugned, which leaves only
fome traces of pot-ath and of lime; the latteris

united with phofphoric acid.  This analyfis re=

fembles that of the mucus.

19. Starch does not appear to experience any
confiderable alteration by expofure to the air;
through it attraéls moifture ; it collapfes and be-
comes in the courfe of time fatty and vifcous,
as it were, and contraéis a four tafte, with a fmell
as if rancid; but it requires a great length of
time before this effeétiis produced. Thereis no
mutual aétion between flarch and the fimple
combuftible bodies, P

20. Lt may be diluted in pure and cold water, ;
by motion and agitation; and forms with it
a kind of pafie without cohefion, and not duétile,

: ] ' which
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which dries and cracks in the air. When a
larger quantity of liquid is added, the frarch
remains for fome time fufpended in it, and ap-
pears like a kind of thick milk. If we fuffer it
to remain in this fiate with the water at a tem=
perature that exceeds fifteen degrees of Reau-
mer, it ferments, rifes, becomes a little heated,
and turus four. Thefe phenomena take place
in-a much more fpeedy and powerful manner,
when it contains {ome foreign principles, fucli
as the gluten, or an extraétive and colour-
ing anatter: thus the farina of eorn ferments,
and becomes fpontaneoufly four in the procefs
of flarch-making; but in: this woil itfelf, the
portion of ftarch which elcapes acefeeney, is
feparated more pure and white from the differ-
ent foreign matters that were united with it.
It is-believed that the acid which is formed in
this cafe, and which exifts in fo marked a man-
ner in the four water of the f{tarch-makers, is
acetous acid ; though I do not know that it
has been fubmitted to a particular examination.
21 Boiling water a¢ts upon ftarch in a very
different manner. At this temperature, the
whole of the fecula is diffolved in the liquid ; it
forms a- kind of gelatinous tranfparent fub-
ftance.  On this account the produét of this
operation is termed potatoe-jelly, when it is
made with the fecula extraéled from- that root.
This property is the diftinétive charaéter of pure
fecula.  There is no fecula, from whatever ve-
getable matter it may bave been taken, which
Yor. VII Gie : does
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. does not prefent it in a more or lefs marked

manner, and which is not eafily recognizable -
by the gelatinous and tranfparent confiftence
which it affumes by this operation. Tt then

becomes very fimilar to a mucilage, and ap- -
pears to pafs into the mucous flate. In fadt,
if we expofe to a gentle and fufficiently con-
tinued heat, this fpecies of vegetable jelly, it
thickens, drics, becomes ‘hrittle, retaining a
femi-tranfparency, and greatly refembles a gum,
all the produéts of which it affords. In this
fiate it is very difficult to diftinguifh it from the
mucous fubftance, and it deviates from it enly
by very flight differences: accordingly, moft
chemifts have been led to confider the feeula as
a kind of mucilage condenfed, become dry and
pulverulent, and infoluble in cold water, by the
progrefsof vegetation itfelf, fufeeptible of repafs-
ing into its former ftate by the combined aétion
of caloric and of water.  This opinion becomes
very probable when we obferve that the veget-
able [ubftances moft fufceptible of becoming
charged orfilled with ftarch, prefent, previous to
its formation, a kind of tranfparent jelly, which
Decomes white like milk, afterwards thickens,
condenfes, and dries in proportion as its matu=
rity. advances. The accuracy of this obferva-

tion ‘s known in all the cereal grains, and
in the emulfive feeds, which pals through the
fucceflive ftates of jelly, of thick milk, “and of
» kind of mucilage,-tranfparent, and afterwards
g opaque,
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opaque, before they affume the folidity which -
ought to charaéterize them,

2¢. In this gelatinous or mucous fiate, which

the fecula afflumes by means of boiling water,
it has the famt tafte or infipidity of the muci-

lages, the property of being thickened by the ac-

tion of the fire; or being diluted and diffolved in

water, andof turning four in the courfe of time,

It particularly acquires the property of being
eafily digefted, and ferving for the nourithment
of man, with much greater promptitude; than
it could in its dry, pulverulent, and infoluble
form. . Accordingly this kind of boiling or fo-
lution in hot water, which is manifefted and
marked by a particular fmell which is {uf-
ﬁc1ent1y agreeable, 1s the moft general, and,

in fome meafure, the moft conftant preparation
which men employ for converting the fecula
‘into a.more pleafant and lighter nutriment,
whichavery quickly recruits their ftrength, and
is fpeedily converted into their own fubftance.
1t is efpecially under this form that it is given
to children, with whom it is fometimes {ubfti-
tuted inftead of the milk of their mothers,

or fupplies its place pretty confiantly, as we
fee amongft moft civilized nations.

23. The acids with fimple radicals, alter the
amylaceous fecula more or lefs powerfully, and
comport themfelves with it precifely in the fame
manner as with mucus. ‘When diluted with
water they diffelve it, efpecially with the aid of
hca.t, much more quickly and eafily than water

Cca alone
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alone does ; they form with it a kind of _]clly
or mucilage of a perfect tmnfp'uency' when
they are concentlated they decompofe it.  The
{fulphuric acid blackens it, forms water and:
acetous acid by the union of its principles,
which it {olicits in anotherrorder than that in
which they were combined, and precipitates car-
bon from it.  With the affiftance of fire it difen-
gages carbonated hidrogen gas from it, as it does
f]‘om gum or fuga_r. The muriatic acid aéis
in the fame manner upon {tarch, but mmch
more flowly than the preceding acid. The
nitrie acid diffolves it by heat without redue-
ing it to coul,-difengages nitrous and earbonie
acid gas, does not precipilate mucous acid
from it, as it does from the gums, but converts
the whole amylaceous mafs into malic and oxa-
lic acids- The carbonic acid renders the fecula
more foluble, and promotes its acefcency.

24, The cauffic or pure alkalis, diffolve fe-
cula with the help of water, reduce it to a gela-
tinous ftate, but do not alter its intimate nature
exceptwith difficulty and at a high temperature.
The falts which quickly part with oxigen, burn
and decompofe it. Thus it is tlcftloyed by ni-
tiaie of pot-aili when heated with it It in-
flames and detonates violently by mere preffure
or percuflion, with the fuper-oxigenated muri-
ate uf pot-afh, which mflames it.

The metallic oxides allo burn it, cfpe-
ciddly thofe that are little temacious of their
oxigen; the fame is the cafe with the metallic

i3 Tk folutions
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folutions, from which it frequently feparates
the oxides by mere contaét, continued for a
longer or fhorter {pace of time, colouring them,
»as they ufually are, according to the different
proportions of oxigen which they yield to it.

26. Pecula unites eafily in naturé, and even
by the operations of art, with moft of the dif-
ferent immediate materials of vegetables; thus
it is found afiociated in plants with the ex-
tracts, the mucus, the fugar, the oils, the co-
louring matters, and the gluten. Art alfo effeds
thefe factitious aflociations pretty eafily, efpe-
cially that with the colouring fubftances; by
this means, as I fhall thow elfewhere, are fabri-
cated the colours fo much ufed for paper, and
fometimes even for valuable paintings, which
are known by the name of lakes.

27. T'rom all the ehemical properties which I
have juft prefented relative to the amylaceous
fecula, it may be concluded that this body is a
kind of dry and pulyverulent mucus, different
however from the gummy matter in its afford-
ing no mucus acid by the a&ion of the nitric
acid, and its not being foluble in eold, but only
in boiling water. It announces itfelf as being
a little lefs carbonated than the latter, though
I cannot yet prefent the proportion of the prin-
ciples that enter into its compofition. It might
be faid to follow the faccharine matter very
ncarly, and we fhall fee hereafter that it aj-
pears to be aftually capable of forming it by a
peculiar alteration of its own fubfiance. = As
fome chemifts have announced that the fecula

iz affords



590 FECULA.

affords fenfible traces of ammonia in its analy-

fis, it thould feem, from this circumftance, that

the fecula contains azote amongft its primitive

principles. However this affertion relative to*

the produélion of ammonia in the analyfis of
ftarch by fire wants confirmation, and cannot
yet be admitted as a demonftrated faét.

E. Species of Feculas.

28, TuouveH there is only a fingle fubftance
that ought to bear the name of fecula or ftarch;
though this fubftance is exaétly of the fame
nature in all vegetables, when it has been ex-
traéted and purified with eafe by chemiecal pro-
ceffes, 1t is a matter of too great importance
to fociety to be well acquainted with the prin~
cipal ftates in which it exifts in nature, as is
alfo the art, which is founded upon this know-
ledge, of applying it to the different ufes to
which it may be made fubfervient, for us 1o
omit paying fome attention to the {pecies of it
which nature prefents. It is very evident at firft
that the diftinction of thefe {pecies can be found-
-ed, and their real difference eftablifled, only
upon the different mixtures which it prefents in
the vegetables that furnifh it, as well as upon
the diverfity itfelf of the parts from which it is
extraéled. i

- 29. Under the firft relation, that is to fay,
under that of the different mixtures, or comhi-
nations which diftinguifh the amylaceous fe-

‘cula in vegetables that contain it, we may

‘admit
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admit fix principal ftates, or fix {pecies of fe-
cula, according to the nature of thefe different
{ubftances which are mixed with it. - T fhall
*Hrft obferve; that it is no where abfolutely
or infirely pure and infulated, that wherever it
is met with, it is alloyed with fome foreign
fubftances, and that on this account we are
obliged to feparate it by water, which takes
1t up in powder and depofits it retaining the
{oluble matters, and leaving feparate the grofs
patenchymas which likewife altered it. The
fix principal fpecies which T diftinguifh, by
adding to their names adjetives which charac—
terize each foreign miatter, are the glutinous
Jecula, the evtradtive fecula, the mucous, fecula,
the faccharine feculn, the oily fecwla, and the
acrid fecula: :

A. The glutinous fecula is that which is
found naturally united with glutiious matter;
it is found in wheat, and, in general;in all
the cereal grains, though moft of them con<
tain much lefs gluten than the firft, “We hall
fee in the fubfequent article by what procefs
the feparation of the gluten, which gives it
particular propertics, is effeéied. ; '

B. The evtradlive fecula always recognizable
by its fawn, yellow, 'greeniﬂl,- &e. colour, is
efpecially ~found in the leguminous feeds, and
in the farina which is obtained from: them
by grinding. It is to an extiaét that it owes
its colour and its harfh, acerh, herbaceous, bit=
ter tafte, as well as its more or lefs puneent finell,
‘The farina of peas, lentiles, EFrench beans; lu-

; 2 pines,
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pines, chich-peas; &c.. is of this fpecies. There
are alfo found: varieties more infupportable and
more difficult to be purified in the horfe-cheft-
nut, the acom, &c. ' It is very difficult to ex
traft it pure, which requires long and abundant
waﬂunﬂ%

C: The mucus fecula, well. chara&euzed by
its vifeous gluey ftate, exifts in many roots, in
all the unripe kernels, in the cereal grains in
the milky ftate: Sometimes it is only the tran-
fition' from the muecous to the feculent ftate;
fometimes it remains in the gluey and mucous
form at all the periods of vegetation. The root
of the potatoe, convolowlus patatas, is the moft
marked and firiking example of it." This fecula
is very difhcult to be obtained pure, i

D. The faccharine fecula, or the mnatural
mixtur'c_o{"' fecula and fugar, is found in feveral
roots, in fome faps, and even in the gramineous
feeds when they have germinated. It is one of
the moft ufeful affociations which nature can
prefent to man, and it is the fubftance which
he feeks with moft avidity for his nourifhment.
Both food and condiment are united in this
natural combination. The fugar is very eafy to
be feparated from the fecula, on account of its
great folubility in water; and the moft fimple
walhing is fufficient for this opewtmn

B, The oily feculads very frequent in' a 0reat
number ‘of emulfive feeds; or thofe whu_h by
being braifed, together with water form a milky
Ilqu:d When the oil has been feparated- by ex<

prefiion,
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preffion, the fecula which remains, befides that
it obftinately retains a fmall quantity of it, as
is perceived by the unéuofity of the pafie of
kernels, is alfo mixed or charged with.a mucous
and extractive matter, and even with fome lig-
neous particles which cannot be feparated from
it except by feveral fucceﬂive waﬂnngs and de-
pofitions,

F. The acrid fecula, whether it be pungent,
like that of the cruciferous and antifcorbutic
Toots, or cauftic and burning, like thofe of
arum, of afiarabacca, of briony, &c. or poi-
fonous, like that of manioe, owes this: pro-
perty to-a portion of the juice of the plant
itfelf that remains upon its furface, and which,
when it is dried, without having been pre-
vioufly wafhed in a large quantity of water,
preferves in it a part of the properties, whe-
ther alterative, purgative; or even poifonous,
which the intire juice itfelf poffeffes, We may
deprive it of this tafie, and render it yery mild
and fimply nutritions, by merely walliing it
with pure water, in fufficient abundance not to
leave any foreign parts. i

30. It muft be added to this enunmatlon of
the fix fpecies of fecula, diftinguifhed by the
foreign matters: that are mixed or combined
with it by nature, that the fecula is often
found aflociated at the fame time with feveral
of thefe matters; which I have only indicated -
{feparately in order to prefent the mixtures in
an orderly arrangement.  Thus the fecula of

the
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the leguminous plants, or the farina of peafe;
beans, &c. frequently contains one or two ex-
tradts, a colouring fubftance, and a mucous mat-
ter.: The pafte of kernels of different kinds, be+
fides the oil, contains, as I have announced, co-
louring matter, extraét, mucilage, ligneous mat-
ter, and fometimes even faccharine fubfiance. It
is morcover evident; that thefe multiplicd com-
binations may greatly vary, according to the
different flates of meodification of the trees or
plants which furnifh them.

31. Another-diftinétion, no lefs important to
be made between the feculas, is that which re-
Iates tothe yegetable parts from which they are

_extratted. . It is to this diftinétion that the
feries of the {pecies of fecula which are prepared
for: the purpoles of fociety really appertains.
Amongft the feculent and acrid roots are reck-
oned thofe of briony, of arum, of manioc, of
potatoes, and of orchis; amongft the ftalks,
thofe of the palm, which furnifhes fago ; among#ft
the feeds of the graminaceous plants, meal, pro-
perly fo called ; amongft the clafs of vegetables
which feem to be intirely compofed of it, the
nutritive pafie of the Lichen Iflandicus ; finally,
we may alfo enumerate amongft thefe fPECIES
the paite of paper.. I muft fay a few words
concerning each of thefe feculas in particular,
and even add fome details concerning thofe ve-
getables; which, though none has hlthelto been
extradted from them, may afford very ufeful
feculas.

~A. The
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A. The feeula of briony formerly was pre-
pared for pharmaceutical ufes.  After this root
had been pecled, rafped, and preffed, it was fub-
mitted to the prefs, by which means a tur-’
bid and milky juice was extracted, which was
filtrated ; the fecula which it had precipita-
* ted upon the filtre, was wafhed, and the mafs
which had remained in the prefs, was diluted
with water: this lafi wafhing afforded a fecula
more abundant and fill finer than that which
was depofited by the expreffed juice. Thefe two
feculas, mixed and waflied for the laft time
with a fufficient quantity of water for it to pafs
off without tafte, were very pure, very tafte-
lefs, infipid, or mild ; no longer partaking of
the acrimony of the root, they may be ufed
like the ftarch of wheat, from which they
differ in no rtefpeét. When it was defired to
have it purgative, it was not walhed and pre-
cipitated by means of water; but the exprefled
juice was fuffered to form fits depofit without
the addition of water. When well wathed, on
the contrary, it'may be employed as food.

B. The root of the arnm, that of affarum,
and many other acrid tuberous roots of our cli-
mates, might be treated like thofe of briony,
‘and furnifh, like this, a white fecula, fineand .
pure, mild and alimentary, when well wathed ;
but acrid, purgative, and emetic, ina degree the
more intenfe, the larger”the quantity of the
juice of the plant that fhould be left in it.

3 S GThy
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C. The root of the manioc, jatropha manioc
of Linnenus, confifting of feveral large, flethy,
and ovoid tubercles, is employed chiefly in
“America as food for man, though, like the
preceding, it contains & very acrid and in-
tenfely poifonous juice, fince, according to all
the hiftorians of that country, a fpoonful is
fufficient to poifon a man.  After the frefh
root has been peeled, it is inclofed in a fack of
tufhes of a very loofe texture, which is fuf-
pended to a ftick placed upon two wooden forks;
to the hottoml of this fack a heavy veflel is
fufpended, ‘which, by drawing the {aclk,
prefles the rafped root, and receives the juice
that flows out of it. When the fecula is well
exhaufted of its juice, it is expoled to {moke
in order to dry i, and when it is well dried
it is paffed through a fieve. In this ftate it
is termed caffava ; this is a kind of farina.” It
is balked into cakes, by fpreading it upon hot
plates-of iron or earth, and turning it upon both
fides in order to'give it a gold or reddifl colour.
It s alfo formed into conde, or fmall grains,
refembling’ fago, by agitating it for feveral
hours in'a bafin placed over the fire; The ex- -
prefled juice of the manioc depofits a fecula
finer than the preceding’; after it hasbeen well
wathed and ‘dried, it is employed for making
confedtionary ; itiis termed mouffache.  We fee
here the fame refults-as are obtained with the
roots of briony, of arum, and of affaram.

%
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D. The oot of the folanum tubersfum, or
potatoe, has for feveral years pafi been em-
ployed for preparing a very fine fecula, a very
ofine, very white, and very mild ftarch, which
has been called amidon de fanté, on aecount
_ of its good properties. - After the(: roots have
been peeled, they are rafped; and the pulp is
placed upon a clofe hair-fieve ; water is poured
upon this pulp and agitated with it, till the
liguid nolonger carries along with it any white
matter. The liquid which pafles off depofits a
very fine and very mild white powder, which
is carefully dried, and becomes brilliant and
as it were cryfialline by this deficcation, It
prefents all the properties of pure ftarch, which
1t even furpafles in finenefs and whitenefs, when
it is well prepared. © A kind of fago is made of
it, by drying it whilft moift and confiantly
agitating it in a veflel over a gentle fire.. The
water which fwims above this fecula has fre-
quently a greenifh afpeét, which depends upon
the extraétive part which it has taken from the
root.,  Rafping-mills have been contrived for
preparing a large quantity of the fecula of
potatoes at a time. It is alfo furmed into a
kind of vermicelli, by pafling it moiftened with
a little water through a cylinder perforated
with holes at its extremity, and drying the
foft fmall c'ylinde;'s-that are formed by this kind

of mould. ;
* E. Salep; which is alfo called /Eu'a!; fadop, &e.
in different parts of thc Eaft, is formed from
the
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the roots of different {pecies of the orchis, efpe-
cially the orchis moria, which are dried in the
{un, either after they have been boiled in water,
or, which is' the more frequent practice, after
they have been merely cleaned and well rubbed
with brufhes in this liguid. In the latter pro-
cefs, which is greatly preferable te the firfi,
the bulbs when well brufhed are dried in a ftove
which renders them brittle, dry and femi-tranf-
parent. The roots dried in the fun are {trung
ina row upon firings, by means of which they
are fufpended in the air.  This fimple prepara-
tion enables them to bewafily reduced into pow=~
der or ground, f{o thut they may afterwards be
boiled in water. The falep thus forms a kind
of very mild and very nourifhing jelly, the
acaleptic and mollifying power of \which was
formerly much extolled- The fame operation
may be performed, and an equally wholefonie
and ufeful food prepared with the more or lefs
tuberous rootsof all the fpecies of orchis.

. Sugoisadry fecula, in round and flightly
reddifh grains, baked or condenfed by the action
of the fire, which is brought fiom the Moluceas,
efpecially from Java, and from the Philippine
iflands. Itis extiatied froma fpecies of the palm,
termed landan in the Moluceas, which is the
cycas eircipnalis of Linnwmus. The trunk of
_this tree' contains a white and feet pith, which
the inhabitants extraét by fplitting- the tree
longitudinally. They bruife this pith, put it
into a kind of funnel of bark, placed overa hair
fieve, and foak it with a large quantity of water;

: the
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the fecula carried awag by the liquid paffes
through the holes of the fieve, and leayes upon it
the fibrous and grofs part of the pith. The water,
received into a pot, depofits in it a light feeula,
which is detached from the medullary texture;
when the depofitionhas been well peiformed, they
pour off thewater ; and pafs the former through
perforated plates, which give it the form of
ipherical grains; thefe they afterwards dry over
the fire in veflels in which they eonfiantly agi-
tateiit. Thefe grains of fago fwell, foften and
become tranfparent when boiled in water.

G. Farina, orflour, properly o called; that
which is obtained from wheat, and differs confi-
derably fiom that of all the other kinds of
gramineous plants, is a dry, friablé fubftance;
little fapid, though foft under the finger and
upon the tongue, is prepared by werely pound-
ing ov grinding the grains of wheat. Though
the farina of rye; of barley, of oats, of maize,
and of rice, refemble it, in {fome refpeéis, yet
the flour of wheat, zriticuwm, a fpecies of plant,
which civilized man has feleéled amongf{t thou= :
{andsof others as the beft adapted forhis nourifh-
ment, a vegetable which cultivation has mani-
fefily improved and modified for-our wants,
differs, however, from them in its property of
forming with.water a pafte confiderably duéiile

- and homogeneous, which eafily retains the forms
which we give it, which vifes and becomes di-
vided by a commencement of fermentation, and
aloneaffords good bread, and forms this aliment,
fo general, fo ufeful,and {o well known by almoft

9 all

S
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all mankind as their firft nourifhment. Thefe

properties are uwing to the mixture of the

_ three fubftances which conftitute it ; the amyla-
ceous fecula properly fo called, which forme
nearly three fifths of it, and is extraéted from
it by wathing the pafte, which the water carries
away and depofits in a white powder; the glu-
tinous matter, which remains in a viftous and
elaftic mafs after this wafhing, and of which
I fhall fpeak in the fubfequent article, con-
fiitutes nearly a fifth of the whole weight of

- the farina; and a faccharine matter which re-
mains ditfolved in the water, and is obtained
from it by evaporation. It is known that it is
more efpecially from this farina that ftarch pro-
perly fo called is extracted. It is alfo kuown
that the farina of wheat muft admit of varieties
in the proportion of its three principles, accord-
ing ‘to a multitude of circumitances of vegeta=
tion, It is alfo proper here to remark that
bread which is well made, and which has fer-
mented into leaven, is acid, that its decoétion
reddens the blue vegetable colours, and that
it becomes {till more fo in the fromach.

H. Several {pecies of lichens, but efpecially
that which grows in fuch abundance in Iceland,
and which on that account is termed ZLichen
Tjflandicus by Linneus, is employed for making. .

- avery nourifhing kind of bread in the Northern
countries. From the experiments made by the
Academy of Stockholm upon this lichen, it
appears that it affords by fimple grinding an

excel-
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‘excellent {tarch, " The' fame ailo appears to
be the cile with ‘the Vichen rangiferinus; on -
which the rein-deer are fupported; and which
o ‘calily fattens them.  The ibhabitants or
Iceland prepate frmi‘: the farina of their He
chens a‘very delicate and much efteemed méal.
- Itis heve 'to ‘he obferved, that feveral fpe=
cies of lichen vield, in fome feafons, a kind
of facchavine efflorefeence’ vpon their leaves,
&e. i ’ et
I “Paper itfelf is nothing more than a kind'
of fecula proceedink from the portion of liber
{till mitcous and fuceculent, )ﬁth which the cloth
had Dbeen tabiicatéd, and which, by being torn,
‘macerated, and boiled for a longer or fhorter
fpace of time in'water, at laft affordsa feculent
mucilage, thatis colleéted, by cooling, into a
thin layer fufficiently folid to oppofe'a certain
refiftance to its being torn-  This is the bafe
of the faéts upon which the art of paper-making
is founded. = This matter comports itfelf, in its*
chemical atnalyfis, abfolutely like the feeula’s
it affords pyromucous acid in ‘diftillation, and
oxalic acid by the nitrie acid. - It is foluble
in ‘hot-water, forms a jelly or pafte in this
operation, and mot to fpeak in this ‘place _-'a_f
the 'giye, frequently of ‘an’ animal nature,
with which it is covered in order to prevent it -
from imbibing ‘the ink into its pores, and to
render it fit for writing upon, it is évideﬁj:;that 2=
this fulution of paper in boiling water might
Vor. VIL S DRaNs SCEEE S eshe
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- be ufed as foed in cafes where prefing ne-
ceflity might oblige men to have recourfe to
it :

F. Ulfes of the Fecula.

89, Waar I have hitherto ebferved with
refpeét to the feat, the extraction, the chemical
propertics, and the different fpecies of amyla-
ceous fecula, muft have rendered it evident
that this produét of vegetation, confidered fo
improperly as a kind of earth by the ancient
chemifts, is a particular oxide, a natural com-
pound of carbon, hidrogen and oxigen, and
perhaps even of a little azote, which has efpe-
cially the great advantage of ferving in an
eminent degree for the nourifhment of animals.
Accordingly, all the parts of plants which con-
tain it are the prey of numerous clafies of thefe
‘animated beings, from man down to the infeéts,
the larvae .and the worms which feize upon
them, form their abode in them, and deftroy
them mare or lefs completely with the different
inftruments of manducation with which nature
has provided them, Lo
35, It is from the fecula that man derives
an aliment; the moft abundant, the moft
nourtﬁnng, and the moft eafy to be preferved.
Whilft immenfe tribes of animals devour this
fubftance pure, and fuch as nature prefents it to
them, man knows how to give 1t a thoufand
dif-
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different forms, from the moft fimple bakiug or
boiling, to that {o highly perfected preparation
known amongft the inhabitants of the temperate
zoues by the name of bread; from the caffava
of the Americans to thofe confeélionaries, fo
delicate, {0 light, fofweet and pleafant to the
tafte, which are made in fome parts of Europe,
efpecially in France, in Italy, and in Germany;
This primitive aliment admits of all com-
binations with the oils, butter, milk, cheefe,
egos, fugar, aromatiw_fubﬁances, the juices'of
fruits, the juices of flefh; its natural mildnels
and infipidity render it the appropriate recipient
of a multitude of condiments. - ;

54, Endowed with this knowledge of the
eminently nourifhing property of the amyla-
ceous fecula, men at once enlightened and
philanthropie, (for thefe two qualities are rarely
divided,) may render effential fervices to fociety
by wreatly multiplying the fources of alimentary
matter, and fhowing that a very numerous
feries of vegetable fubftances, which are not
generally employed for this purpofe, may be

“very eafily and fuccefsfully appropriated to it.
It is efpecially in times of fearcity, after the
unfavourable féafons which too frequently
deprive the people of their hopes of obtaining_
fufficient provifion for-their fubfiftence, that
all the aid which chemifiry can afford ought
to he ‘called in to the relief of nations. A
fatisfactory idea of the important fervices which °

Ddg Fo e
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it is able to afford may be derived fiom reading
feveral modern chemical, works, elpecially thofe
of Citizen Parmentier, who has deferved fo well
of his country and of humanity in general, by
occupying himfelf with a perfeverance which
philanthropy alone could inftigate, in the in-
veltigation of all thealimentary refources which
nations may derive from the culture of. the
potatoe, of Turkey-wheat, or Maize, and of
many other vegetable fubflances that have been
too much negleéted, notwithftanding all the
advantages which they promife.

35. A multitude of other fecondary utilities
accompany this firft ntility 'of the feculas, and
render them one of the moft valuable fubftances
which man can derive from vegetables. Me-
dicine has borrowed from “them not only a
variety of foods well appropriated to a multitude
of particular circumftances of difeafes, but alfo
mollifying, incraffant, agglutinating remedies;
pieparations adapted for allaying irritation and
pain. "It is {ufficiently known what advantage
the art of healing derives from different farina,
from the fecula of the potatoe, of fago, of
falep, &c. It is true that the moft of thefe
preparations have been too much extolled ; and
that by endeavouring to attribute to them almoft
fupernatural and miraculous virtues, a part of
the confidence which _they merit has been
deftroyed.  But enlightened phyficians, equally
- remote from ridiculous enthufiafm and dange-

Tous
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rous indifference, employ them with the greateft
advantage.” . g

86. Finally, the arts perpetually employ the
amylaceous fecula for a multitude of ufes or
vender them of important fervice. By ebulli-
tion in water, they are made into glues, or
paftes, which ferve to keep together a num-
ber of furfaces of light bodies applied the one.
over the other, and to effeét between them an
approximation and cohefion neceffary in a mul-
titude of ' circumftances. They are. allo em-
ployed as drying fubftances, efpecially for the
hair: for this purpofe what is called hair-powder
is prepared from them); a kind of cufiom, per-

“haps very ridiculous, of feveral modern nations,
in which they imitate, without being aware of
it,. the nations whom they term barbarous, and
by which, a circumftance of great importance,
they entirely lavifh away a very confiderable
por:tion of the fubfiftence of a great number of
families: it is proper, therefore, to employ for
this purpofe fugh feculasras are not ufed as
food. b R i
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: Articre IX.
Of the JSiwth of the immediate Materials of
« Vegetables ; of the (Gluten.

; A. Situation.

1. THOUGH it is efpecially in the farina
of wheat that we find the glutinous fubftance,
ar’ the matter difcovered by Beecari and Hef-
felmeyer, and named by them glutinous vegeto-

* animal matter ; though it can only be extracted
from the farina of this plant, it is allowed by
all chemifts: that the cereal grains contain a
certain quantity of it, and that it cannot be
feparated from them,’ becaufe it either exifts in
them in too little abundance, or too much dil=
{eminated in the amilaceous fecula or ftarch.

2: Rouelle the younger, who had efpecially
examined and compared it with animal mat-
ters, affirms that lLe had found it in the
coloured fecula, and efpecially in' that which

* was termed the green fecwlw of plants. - But

the expreﬂicn of fecula, applied indiferiminately
to the juices of the plants and to the ftarch,

having led chemifts to confider the latter as a

part of the remaius of {olid vegetable fubfiances,
there is reafon to believe that it was merely
from analpgy, and alfo from fome equivocal pro-
perties tha; Rouelle imagined that the green mat-
ter contained the glutinous fubftance. At leaft
the experiments that have been made fince his
time, fuch as I have feveral tlmes repeated upon

‘hefe
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thefe coloured feculas, have not afforded me
-the confirmation of this atiertion, and no faét
has really ptoved the glutinous matter to beone
sof the principles of this latter fecula.

*3. There'is a more exaét and more politive
obfervation relative to the prefence of this glu-
tinous matter in the vegetable texture which
forms k.linen and paper.  Citizen Defmarets has
obferved in the paper manufactories, after the
sheating or rotting of the rags, and when this fub-
ftance is melted and foftened in water, that thick,
folid, infoluble flakes of real gluten are feparated.
An analogous phenomenon is obferved in the

. work of laundreffes.  The alkaline leys and the
water charged with foap which they employ
for wafhing linen, efpecially finer linen, take’
from it a principle which feparates, in fuffi-
cient abundance, in the drains into which they
throw thefe liquids to choke them up, to ftop
up._the grates which intercept their’ contin-
uity, and- to prevent thefe liquids from running.
There are alfo found upon thefe grates, flakes,
or matfies almo{i folid, rather foft and- duétile,
manifeftly precipitated from the leys, and fe-
parated from the texture of the linen itfelf.
By this means alfo this tjxl:ur@ is gradually
worn, tendered thinner and made_'to lofe its
weight and fofm.

4. Laftly, Citizen Deveu*c has thought he
has difcovered the exiftence of the glutinous
fubftance, in the faps of the yoke-elm and
the birch ; he has even thought that this

fub-
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fubfiance s diffolved in them by the medis
diation of the acetous acid, and that it was ob-
tained precipitated from  thefe liquors in info-
luble and folid flakes, only by the evaporation«
or the diffipation of this acid. I mufi, however,
obferve, that Citizen Vauquelin, who has ex-
amined the fame liguids, did not find thens
to contain: the glutinous principle, but only
extraet. Tt is true that this may depend upon
_ the difference of the faps which thefe two che-
mifts have examined, and that of the trees
. which afforded them. : : 3
5. It muft be concluded, from what T have
Jjuft fet forth refpeéting the almoft exclufive-
~ fedt of the glutinous principle ia the farina of
wheat, that this fubfiance is, perhaps, of all
the immeciate materials “of “vegetables, that
which is the moft rarely found in plants, or -
at leaft that which is extraéted with the mof
difficulty, which is either lefs abundant than
many others, ~or more intimately ‘mixed or
combined with other materials, fo that it cannot:
be feparated without the greateft difficulty.

A e E B. Eetradion. ; .

6. The glutinous principle is extracied by

- proceiles fimilar to thole that have already been

deferibedin feveral of the preceding articles, and
~which, being dependant upon mechanical opéra-

tions, cannot change its nature‘or alter its com-

pofition. The manner in‘which this principle is

: ‘extradled
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-extraéted from the farina of wheat, is one of the
moft fimple and ingenious, and at the fame time

“the moft exa@. It i3 by feparating the fiarch

. from this farina that we iepmate the glutinous
principle.

7. Scarcely has a little water been 1hsm\n
upon the farina, which, as I have already ob-
ferved. alone prefents this remarkable charac-
ter,. when its particles approach, adhere, and .
fiick to each other, forming a mild, cluey,
hemogeneous pafte, eafy to be kneaded, tenaci-
ous, elaftic, which may “be elongated, flattened,

" drawn ‘in every dli’ﬁCllOlh without breakmtr_
or eracking, This pafte, wafhed in a fmall
fiream of water, and gently kneaded or work-
ed, immediately by the hand of the ope-
rator, or well prefled in a bag of linen, equally
expofed to a fiream of water, fuffers this li-
quid to carry away the amylaceous fecula in
the form of 2 white powder, which renders it
milky. In proportion as the water carries
away this ftarch, the pafie afflumes a more grey
colour, lefs brilliant as it- were, femi-tranfpa-
rent, and alfo of a fofter confiftence, but
at the fame time more tenacious, more vifcid,

-~ more gluey, and more elaftic. © In this manner
we continue to knead the pafte of the wheat, till
the water paﬁ'es off clear, and without any fecu- -
lent powder, ‘Thus the farina is fcpmated in

. thrée fubftances, the ftarch, which is ])ICCIpIiiltf(l

“in a white powder at the bottom of the water;

_ another which remains diffolved in the liquid, and

the thlrdwhmh remamsfolt cohehve, andelaitic.

Bt o e B
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8. It is evident that thxs glutinous matter,
which'was in the ftate of powder in the farina,
affumes at the very ‘inftant in which the pafte
is formed hy ' the addition ‘of water, -the gluey

- and elaftic ftate which it did not before pofiefs ;
that the ftarch which then adberes to it but
feebly, and which feemns to have covered only
the exterior fibrous fafcie, is detached from it
by mere contatt of the water, and that the
water contributes to its: pafty: sand duélile ftate.
Tt is'no lefs certain, that it is to this property
of the pulverulent particles.of the gluten to
become elattic by the addition ofwaun, ‘that
the farina of wheat owes that of forming of a
pafte, and thatitis in proportion to its quantity,

- that the panification, moreor lefs fenfible in this
farina, varies according to the fiate of maturity,
the nature of the corn, and that of the foil,

the feafon, and all the circumftances relativeto
the vegf‘ratmn of thisimportant plant.

9. Tt is very remarkable, that the frluten
feems to difappear, or at leaft can no more be
feparated or extradled from  the farina, of
wheat; if inficad of adding at firft little water,
and forming a thick, duile dough, which is

- afterwards wathed with a fmall fiream of water,
we fuddenly feep it in a large quantity of this
liquid, and reduce it to pafte ; we then, indeed,

' give this liquid, by means of heat, the property

of forming a vifeid, thick, wery gluey, and

opaque mafy, as is done in the preparation of
pafte; but we deprive it of that of feparating
and fnfulating  the glutinous matter from the

. ﬁarch
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ftarch. Tt feems that by this dilution with a
. large quantity . of water, we entirely infulate
the particles of this body, difperfe them among
sthat of the fecula, and prevent them from ap-
proaching and adhering together, as they do in
the fimple fiate of dough. Hence it happens,
‘that in thefe paftes of the flour of wheat, with
“which wafers, vermicelli, lozenges, &e. are pre-
pared, we can no longer, according to the ex-
periments of Macquer and Pelletier, find again
the gluten, and obtain it in the fame manner
as in the thick duétile paftes, wathed by means
of'a finall fiream of water: thus the quantity of -
this liquid .and the manner in which it is em-
ployed, has a fingular influence upon the ex-
traction of the gluten. By s
10. When the folid and duéile dough-of
the flour of wheat is left to it{elf, at a temper-
ature of at leaft fifteen degrees, inftead of being
_wafhed with a fmall quantity of water, in order
immediately to extract the gluten from it, it
quickly undergoes an inteftine motion, which
is not remarked in ftarch equally impregnated
with water ; it becomes inflated and filled with
cavities, produced by the difengagement of an
claftic fluid, and proceeds quickly towards
. acefcency. This. motion. is accelerated by
adding to the pafic a portion of a ferment
taken from dough that: has already tifen, or
from the yeaft of beer, as is praétifed in the fa-
brication of bread. - If the dough be baked be-
fore it has uindergone this motion, we obtain
o real light bread, filled with cavities, and
i : X 5 eafy,

?
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eafy of digeftion ; but a kind of thick, heavy
cake, much more difficult to be digefted.  As |
ftarch alone does not prefent this phenomenon,
it has been thought that the preftnce of the
glutinons matter was the caufe of it.  Accord-
ingly, by adding glutinous matter artificially
to a pure amylaceous fecula, which contains
none of it, whether it proceed from the farima
of wheat, or have been extraéted from any
other vegetable matter, we form adougl which
. rifes and affords real bread by baking. It
_is fo true, that the gluten contributes to this
. panary fermentation, and is the real fource of
it, that well made dough fcarcely furnithes any
more of it after having fermented, and affords
none at all after the baking of  the bread,
though this gives out, in its analyfis by fire, a
proportion of ammonia fufficiently confiderable
to diftinguifh its produ&s very well from thofe
of pure fecula.
It is to the fame abfence, or at leaft to
3:113 l"mall quantity of the glutinous matter con-
tained in the farina of rye, of }mr]ey, of oats,
and- efpecially of maize, of rice, of millet;
and of all the other cereal grains, that' we
muft attribute the impofiibility of making
good ‘bréad, well rifen, light and porous,
with thefe farinas.  Still Tefs' can we pre-
- pare any other than crude, heavy, infipid
cakes,” with the firina, from powders of legu-
“ minous feeds, of the feculent roots, and ofall
the amylaceous vegetable powders deprived of
the glutinous principle.  It-would be very in- -
: terefliing
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terefting to kuow whether this prmcq}le of the:
., sluten exifis in the farina of the lichens, with
wlmh pretty good-bread is made: - The Lonly:
fFadt well Afcertamed refpecting thefe different
farinas, fo different from- that of wheat, s, that
none of them forms like the latter a real dough,
cohefive ‘and’ duftile, nor affords a ﬂmllar
quantity of elutinous matter, when wafhed
with water, added by deavees.  We hardly find
any traces of it in'the farinas of ryc and of
barley, which, however; approach the neareft to
that of wheat in thmr property of forming
dough, by the tenacity and cohefion wh:ch
thCy acquire by kneading.. We find no vefiige
of it in the farina of rice, of maize, of millet,
&c. Weeafily judge of the {fmall proportion
of the gluten contained in thefe different {pe-
cies of farina, by the nature of the dough,
which is obtained by kneading them. The lefs
. they contain of it, the more the dough which
- they yield is dry, “brittle, not duétile, difficult
to be kneaded, the more it cracks, dries, and
beecomes - covered at its fuiface with a brittle.
cruft ; the lefs they alfo rife when lLept at a
tempcra.t.me of fifteen degrees. -

12. The property of f'ormmo' a good dough
is fo clu{ely connected with the prefence of the
& gluten n the farina of wheat, that this fa-

rina itfelf prefents variations in this property,
relative to the quantity of this matter which
: it cbnta.ins In faél we may judge of the good-
5 of this farima, cof the maturity and of the

G ow S good
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good qualities of the corn which furniflies it
either by the 'manner in which it comports it=

felf in kneading, or which is a much more'
certain method than the firft, by thé propor<
tion of glutinous matter that is extracted from
it by’ the procels which I have defcribed.

Chemifts have already found remarkable dif-.

ferences between the various kinds of favina of
“ wheat, according to theirqualities, the ‘nature
of the corn, that of the foil in which it has been
.reared, that of the year, and the feafons in
which it has vegetated; and it were much to
be withed that their refearches relative to this
fubjeét might be further profecuted, as they
may afford a fure means of diftinguithing the

. qualities of the farina, and determining their:

nutritive properties. Beccari has already ob-
ferved, that the proportion of the gluten varies
in the farina of wheat from a fifth to a third.

Tn proportion as the farina of Wheat is altered
and deteriorated, which happens, as it is known,
when it 1s kept too much compreffed, without'
being ftirred and aired, in hot and moift ;'epo-
fitories; in propﬂrtmn as it becomes heated, as
it aﬁ'umes odour, in a word as it ferments, its

property of affording gluten is at the fame time -

diminithed ; and when it is very much altered,

it affords only fome detached flakes, which .

can no longer-be made to cohere, of which we

can no longer form a fingle mafs, a duéiife.

whole. Accordingly this very eafly and fimple

operation of cxtra&mg the gluten of the farina,

% %

- becomes |
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becomes a rigorous and exaét teft for afcertain-
ing the croodnefs, the quality, and the good or
1nad ftate of thisufeful matter.

: G Pf{yﬁr:al Propentics.

18. Tuw glutinous principle, when properly”
prepared, refembles no other vegetable matter;
it is foft, tenacious, adhefive to the touch when
the fingers are dry, clafiic, fufceptible of elon--
gation swhen it is drawn, and returning to-
its former ftate when left at liberty; of a
greyifh colour, of a faint tafte, ‘and of a fmell

* nearly refembling thatof the human fperm, or

that of feraped bones when violently rubbed.

14. The elafiic; property of the gluten is
that which charaéterizes this fubftanee in the
moft fingular manner. When lengthened with
the hand, it becomes flat and thin as it is
firetched ; it affumes the appearance of a white,

Drilliant and {ilky membrane, like the aponeu-

rofes, or the membranes of animal bodies. e
then exhibits a fibrous texture, the filaments

"\ of which feem to be interwoven with and

croffing each other, .

15. Its gluey property and the ftrong ad-
hefion which it contraéts with many bodies, is
alfs one of its moft marked eharafters.  When
weattempt to detach it from auy {ubftance upon
~ which it is depoﬁtcd, it is extended into fila-
ments detached from each other, and refembling
the texture of felt: ifs mere afpeét is fufficient:

- to dhow its ﬂrcfembldncc w1th the animal fub-

ftances
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flances, with which it is found to have a firik-
ing analogy. * It becomes brittle by dL[rcca- &
tion, and then it refembles glue.

16. The glutinous matter affumes a yellow and

~ brown colour, and feems to become covered

with' a layer of oil, by expofure to the light.
When it is expofed to a gentle fire, it rifes,
{ivells, feparates and becomes filled with cavi
ties or bubbles ; at-laft it dries, without aflum-
ing much_colour; and preferving the grey caft
which diftingnifhes it: it becomes brittle and

“unalterable by the air, like glue, and all its due-

tility and elaflicity difuppear. ~ When placed
upon a burning coal, this dry gluten becomes
agitated like an animal fibre, ‘fufes, kindles,
and burns, fwelling at the fame time with a
fetid odour. If it be diftilled dry in a retort, it
furnifhes little ammoniacal water, a large quan-.
tity of brown, fetid, and thick oil, ek folid
and cryfiallized earbonate of ammonia,” a little
pruflicacid, likewifein theammoniacalftate, with
oily earbonated hidrogen gas ; and there is left

" a coal difficult to be incinerated, and in pretty
cotifiderable quantity, fince it amounts to nearly

one fifth of the weight of the glutinous matter.
Thefe produéts have all the dlfagreeabke fmelt
of animal fubftances fubmitted to diftillation ; fo
that they might be confounded together, and
it is very apparent why the firft authors termed

this fubftance the wegeto-animal matter.
17. Expofed to the air, the gluten dries
When the weather is very dry and the fub-
© ftance
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ftance in fmall layers: when the air is moifi,
and the gluten in a mafs, it changes, and

" putrefies, fivelling at the fame time like ani-

mal matter.  When it is not intirely deprived
of frarch, when it retains any between its
particles, the latter pafling into the acid fer-
mentation, and retarding the putrefadtion of
the glutinous matter, 1Lduccs it toa {tate very
near refembling that of cheefe: Roulle ~the

_ younger, in his courfe of Iectures, exhibited

glutinous matter thus prepared, and preferved
b} mu.m of falt, ina kind of cheefe fimilar
to that ot Gruyere, or of Holl land, in ifstco-
ture, its dmell, and its tafie: ;

. 18. Water does not diflolve gluten, hut even
prevents its adbefion to the bodies with which
it has the greateft difpofition to cohert. The
-glutfuous matter is preferved for fome time

under water, in exder to prevent the drying of

its furtace, and its alteration by the air. =~ When
ave boil water upon this-fubftance, it contraéis,

and becomes more folid than it was before: {o.

-tar from bemgdivided and dlﬁ'olved it foon lofes
its vifeidity and e).tenﬁblhty When we com-
pare this aétion of the water with that which it
exerts upon the molecules of | the pulverulent
gluten of the farina, which it reduces in fome
mmiulc to a duétile ftate, we fee that this mat-
ter, in the latter fiate, 1s {faturated with water,
and cannot imbibe any more.

19, All the acids 1'111101 diluted \\«lfh watu
even thofe that are the moft feeble in their

Vor. VIL ; Eie ] natie,
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nature, fuch as the acetous acid, foften the
glatinous matter, “diffolve it, and fufferiit at-
terwards to be precipitated by the alkalis, but
in the form of a matter that has loft:its duéti-
lity; ‘and which Macquer imagined to approach
to the nature of the mucilages. When the
sacids are concentrated they aét in ‘a yery differ-
ent mannes ‘upon this body.  The fulphuric
acid ‘gives it a violet colour, blackens it, ‘car-
‘bonates it, dif-hidrogenates it, fo far as todif-
engage from:it a very inflammable gas, and to
convert it partly into acetous acid, and partly
into ammonia. The nitrie acid d:feno’ages
from it in the cold, azotic gas, as from ani-
-mal fubftances, turns it yellow, converts it in
\part inte malic and oxalic acids, and into yel-
lowidly, oily, or fatty flakes: this prefents an-
-other analogy with the unimal fubftances. The
imuriatic acid acts upon 1t as {lowly as the ful-
-phuric acid does quickly, and after remaiuing
long in gontaét with it, the fluid contains mu-
. -riate of ‘ammonia. 3
80. The alkalis  when ‘puig, 'md a little
-concentrated, diffolvethe gluten with the aid
wfhedt; we may precipitate it from them by
ithe sacids, but altered, and no longer elaftic.
MWhen highly concentrated, they convert it into
a kind offoap, giving it the oily charadler, and
4 .dife{lga‘,ging Arom’ it ammonia, of which they
-occafion the inftantaneous formation, when they
‘are tritwrated with the gluten.  The falts, if we
exceptithe fupex-oxrgenatcd muriate of pot-atli,
e Rl i a2 ©LTiaviich
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which, bymerepreﬂ'ure,burns and inflamesit with
detonation, have no othet aétion upon it than -

*. to preferve and to defend it againft its feptic al-
;terations The metallic oxides, which it reduces
more or lefs, decompofe it by burning, as
do alfe’ the metallic folutions.

21. All thefe properties fhow that the glu-
ten is a fubftance very different from the
other immediate materials of vegetables, that
it approaches very much to the nature of the
animal {ubftances, that it comports itfelf as
they do- with fire, air, the acids, and the
alkalis, efpecially that it yiclds ammonia and
oil, mo lefs abundantly than feveral of thofe
fubftances; and that befides the hidrogen, the
carbon, and the oxigen which it contains, like
all the other vegetable matters, it contains
amongft its elements azote,” which fingularly
changes its properties, and gives it all thofe by
which it approaches to the animal gompouh;ls-

E. Species.

29, NorwirasTasDINg all that chemifis.
have advanced for forty years paft concerning
the glutinous matter, which was difcovered
mnearly at that period, and concerning its exift-
ence in different vegetables, and in different
parts of plants, itids very certain that it is only
from the farina of wheat that it has been ex-
tracted in the duftile; elaftic, extenfible, and
foft form which charaéterizes it. It{feemseven
Eeg in
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in this refpeét that this plant, the general ali-
ment of fo great a part of mankind, differs re-
‘markably from all other known veaetables, -
as it is the only ole that aﬁ'ords this fingulaz
pmduf‘t

. Inorder, however, to follow what the
moﬂ: able. chemifts have announced or [ufpeéted
cbnccrning the prefence of the glutinous matter
in feveral other vegetahles, 1 ﬂlall enumerate
as fpecies, =
4. The elaftic gluten of the farina of
wheat. :

B. The filamentous or flakev gluten of other
cereal farinas, efpecially that of which fome
- traces are found in barler in rye, and in
oats.

{SAHET gintmous matter of tle green fecula
of plants, announced by Rouelle the younger,
but not exadily proved; that'of linen.

- D. That which' Citizen Jofle afferts he
has extraéted from opium, by treating it with
water in the fame manner as the dough of
flour.

" E. The portlon of glllten indicated in the
fiveet-of acid faps by Citizen Deyeux.

. F. Bird-lime, prepared, as is well known

“with-the fruits of the mifletoe, with the tender

bark of the elm and of feveral other trees ma= =
- cerated in water. Though this fubftance has
110t yet been examined WIth fufficient attention,
it prefents many properties analogous to tlmfe of

tlw glutmous fubﬁamce.
'2'4‘. Iﬂlaﬂ
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24, I fhall add to this enumeration, that
.2 there is prepared in pharmacy, under the very
improper and erroneous nanie of pafte of mal:
“lows, a fort of tenacious, duélile, claftic, and
as it were glutinons matter, with a folution
of gum thickened with fuear, and mixed with
white of egg well beaten up; in faft, this
mixture s foluble in’ water, theugh. with
difficulty.  Finally, T fhall obferve, that the
particular {pecies of vegetable matter known by
_the name of caoutchoue, or elaftic gum, has
many of the charaéters of the glutinous matter,
_as I fhall fhow hereafter. 2L

Fonblfes

~ 25, Ir has been thought, from the compari-
fon of the gluten with the animal matters, that
this fubftange had more efpecially the nutritive
and reftorative property, that it formed the bafe
of the nowrifhment of men who live particularly
upon bread, and that in this confifted the advan-
tage of wheat over the other alimentary plants,
However, the gluten alone, when prefented
to animals, .is either rejeéted by them, or it
very. foon difgufis them ; and it appears to: be
seceffary that it {hould be attenuated by fer-
mentation and combined with the amylaceous
matter, in order properly to anfwer this impor-

tant purpole.
96, The glutinous matter is Ibmehmcs u{ed
for glueing together fragments af porcelain,
glafs,
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glafs, and pottery: it was employed for this

purpofe in France long before it had been ex=

traéted -and examined chemically. Tt is fepa=

rated in the laboratories of chemiftry for the pur-

pofe of examining its properties and charaéters.
It is not yet known either to what part of the
feed it belongs in wheat; or what funélions it

" performs in germination, fruétification, or
wvegetation, i

Arrrery X.

"Of the Seventh of the immediate Materials
of Vegetables ; of the Batra& or Eatraél-
e Matter: ,

A, Szmanon.

T. THOUGH the name of exm& was at
firtt applied in pharmacy to all the fubftances
that were feparated or extraéted from vegetables;
though this exprefiion, which is puarely phar-

macological, has been particularly appropriated

to defignate medicinal produéts, as the vege-
table analyfis has long been exclufively applied
_ to the preparation of medicines, yet the firft
pharmaceutical chemifis of more or Iefs note,
who have occupied themfelves with deducing
chemical refults from pharmaceutical operati-

ana, have diftinguifhed fome principal kinds of

extract
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extraéls amongft thofe which they prepared for
merhcmal ek

* 2. Thus Rouelle has difiinguifhed three prin-
elpal kinds of extraéts, the mucous,: the fapnna-
ceous, and the refinous extrads.  But it is evis
dent from the expofition 'oft the charaéterifiic
properties which he attributed to each of thefe
extrafls, that they are real mixtures of-{everal of
the materials of vegetables which are the caufesof
thefe differences, and that thongh this ditinétion
was of utility for difcriminating and feparating
the extraéts pharmaceutically prepared; it was,
neverthelefs, adapted only to produce a real
confufion of ideas under the chemical pomt of’
view. :

3. Independent of this dlﬁméimn which is
more luminous for pharmacy than for chemifiry,
weought to conceive that the extradtive isa
particular matter, neither mucous; nor fapona-
ceous, nor refinous, but merely mixed with one
or other of thefe fubftaznices, cither by the work
of Nature herfelf, or by the procefizs which are
employed for obtaining it; that it may be fe-
parated from thefe bodies with more or lefs
difiiculty by chemical means; and that when
thus purified, it poflefies propertiss very cha-
rafterifiic, and very different from all the othek
immediate materials of plants.  One of its moft
marked characters is, that it is found uqued ar
mixed with feveral different {ubftances, and
neyer exifts pure in vegetables. s

: 4o jl?he
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4. The extrad®, confidered under this point
of view, exifis in many parts of plants, and. e
its feat feems  to be every where or in fome?
refpect indifferent: howover, it is particularly
found in the green ar brown coloured folid
parts. - Thus the fibrous toots, the trunks and.
the fialks, ‘the barks, the leaves, the fruits .
afford it in greater or lefs abundance: and on

_ this account it has heen propofed to make ex-
traéts from all: plants, and from all their parts,
efpecially in a medicinal point of view; and
in faé,” with the intention of caufing the wir-
tucs ¢ the vegetables to pafs into, to be pre-
ferved and even concentrated in this prepara-
tiomy which was termed extract, only becaufe
it was confidered as a kind of epitome of the
plants themfelves, :

)

B. Extrallion.

5. As the extraét is a matter foluble
“water when it is' pure and without alteration,
it exifts naturally difiolved in the juice or the
fap of plants, fo thatitis fufficient to cvaporate
thefe liquids with-a gentle heat, and till they
afume the folid form, in order to reduce them
into extracls; in this ftate they are fometimes
termed infpiffated juiees, fuch as opium, alocs,
the juice of acacia, that of the hypocyftis, of
floes, the cachou, the extraét of borage, and a
number of other juices infpiffated by the nature

: : ; of
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of the climate and the fun, or by the arti-
* ficial heat of fioves, ovens, &c. :

*6. Frequently the extraétive matter, infpiffated -

y the progrefs of vegetation itfelf, ‘is found in.
plants in a folid ftate, It is morc.elpecially in
theroots, the wood, the barks, the ligneous and
dry leaves, that the extraét exifts in this fratc.
In thefe cafes, chemifis have applied cold or
hot water to thefe vegetable fubftances, and:
continued this application, till the liquid pafled
off" without colour or tafie.  This water, when
once charged with extraétive matter, is eva-

_ porated by a gentle heat fill it leaves a dry

~

matter, which is the extraét, 3

7. 'The extraéts that are prepared in pharmacy
receive different modifications from the artift,
accordingly as the different mixtures which
they contain are more or lefs fufceptible of
being altered, or of remaining without altera-
tion; for thefe preparations, made in order to be
~preferved, ought to be put into a condition not
to be decompofed fpontaneoufly.  On this ac-
count, thofe which are mucous or feymentifcible

are more {lrongly infpiffated or evaporated than

thofe that are bitter and more or lefs refinous:
Hence the different formsand conditions which
are. given to thefe preparations; fome are foft
and like honey ; others thick, hard, and dry
as the cachou, the juice of liguorice; others in
thin, dry, and brittle feales, astheir folution has
been evaporated upon plates by the heat of a
ftoyc: hence the expreflions of 7eb, fapa;
defrutun,
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defrutum, efféntial falts of Legaraie, which all
have only relative, and often erroneous values.

It is even ufeful here to remark, that the.
greater number of the pharmaceutical extraéis.

are more or lefs altered, burned, or reduced
to coal, by the kind of evaporation itfelf, vio-

lent and' long continued, which they are made

to undergo; and that thofe which have been
evaporated f{lowly, have experienced from the
atmofpherical oxigen, another kind of altera-
. tion of which I fhall foon fpeak.

C. Phyfical Properties.

8. TuE pure extraét is a folid, lamellated, and
tranfparent body, when its {olution has been
evaporated in thin layers, or granulated and
in opaque maffes when its folution has been
treated in large quantity by ftrong evapora-
tion, of a brown, more or lefs red or deep co-

lour, of a tafte almoft always more or lefs fenfi-

bly bitter, or acrid, or acerb, andalways acid. .

9. It is fo rare for the extraétive matter to be
infulated in the common extradls, that the pro-

perties which 1 have jufi indicated in it are fuf- °

ceptible of a multitude of modifications or varia-
tions which prevent their charaéters being de-
feribed in an unequivocal manner. However, in

feeking thofe charaéiers which have appeared to-

me to belong in a fpecial manner to the extrac-
tive matter, I have found that its affuming the
brown colour, and its property of abforbing oxi-

gen
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gen which rendersit infoluble, were thofe which
“feemed to belong to it exclufively; that after-
wards its tafte, its confiftence, its more or lefs
confiderable alterability were modifiedin it ina
very various manner, according to the different
quantity and nature of the matters that were
naturally combined with it. '

D. Chemical Propertics.

10. Tue extraft is not in' the fame predi-
cament with the moft of the other immediate
materials of vegetables; but it has fo long been
confounded with fome of them ; and mixtures,
or combinations of feveral of thefe bodics have
fo long been taken for it, that its chemical pro-
perties have not been eafily determined, and

it is impofiible for me to fet them forth in
the fame order, or with the fame method as that
which T have hitherto followed for the other
matetials, I have, however, been the firft who
have endeavoured to diffufe fome light over this
part of the vegetable amalyfis, which has hither-
to been {o obfcure and fo nmch neglected, as
may be feen in my Examination of the Cin-
. chona of St. Domingo, inferted in the Annals of
~ Chemiftry. Since that time, Citizen Vauquelin
Thas refiimed this ufeful inquiry, and carried it
much further, In order to afford an idea of the
manner in which he has fucceeded in determin- .
ing the chemical nature of the extract, T thall

here follow him in the feries of obfervations
e and
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and experiments which have guided him in this
inquiry, pointing out what relations fubfift be-.
tween his labours and that which I had deferibed.
at firft in the work already mentioned. %
11. It was by examining the fap of trees that
this  chemift was conduéted to the knowledge
of the extraftive matter. - By confidering this
principle diffolved in the water of vegetation,
he remarks that this liquid, which is colourlefs
at the moment when it comes frem its canals,
affumes a more or lefs brown caft by expofure
to the air; that the exprefied juices of plants
alfb become brown or yellow by the contact
of the air and the light ; that during their eva-
poration there is formed at their furface a brown
or reddifh pellicle which breaks into flakes, that
Gimilar brown flakes prefent themfelves in the
-midft of thefe liquids, that this phenomenon
taking place equally in the preparation of phar-
maceutical extradls, the flakes in quefiion are
confufedly mixed in them with the dried ex-
traét, and that when we diffolve this in water
there always remains a portion of brown or
blackifh matter which does not diffolve; that
the longer the evaporation is continued, the
more points of contact there are between the air
and the extraétive liguor, and the more infoluble
matter is formed; fo that by continuing the
fucceflive folutions and evaporations of the ex-
tract, it cannot be doubted that we may at laft
render the whole of this body flaky and infolu-
ble.  Thefe firft facls intirely agrec with what I
have
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have faid concerning the produét of the decoc-
: tions of Cinchona of St. Domingo, and of the
nature of the extraél in general, the princi-
.pal character of which confifts, according to
to me, in its abforption of oxigen and the info-
lubility confequent thereupon.
12. The folutions of all the pharmaceutical
extraéts redden the tinélure of turnfole. Every
 {olution of extra@ prepared by the evaporation
of the juice of a plant yields, by fome drops of
ammonia,-a precipitate of a more or lefs deep
brown colour, formed of lime and the extraélive .
-part become infoluble.  The concentrated {ul-
phuric acid thrown upon an extraét, difeﬁgages
from it a very penetrating acid vapour, and we
extraét from it weak acetous acid, by diftilling
‘the mixture of one part of extraét with half
a part of fulphuric acid diluted with « four
parts of water. Thus the extrats contain free
acetous acid, ‘which renders their tafte four,
which caufes them to redden mrnfole, and
‘combined acetous acid, which the: fulphuric
~acid difengages from them in much greater
abundance. When we mix qmck-hme in poW=-
der with an extraét {teeped ina little water,
a puugent vapour of ammonia tifes, which
‘may be obtained from it by diftillation. * 1f;
after havmg diftilled an extraét with fulphuric
_ acid, in order to feparate the acctous acid from
it, we treat the refiduum with alcohol, which
dlﬂ“olves the extra& we find in the refidium
fulphate
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Aulphate of pot-afh, fulphate of lime, and Ll
phate of ;ammonia.

15. It -is evident, from the fals; that’
befides the mucilage, the faccharine fubftance,
the gelatin, the different vegetable acids, the
refin, which are fo frequently mixced with theex-
traétive matter in the pharmacentical extratls,

 they confiantly contain acetous acid, zcetitesof
pot-ath, of lime, and of ammonia. It is alfo
known that they frequently contain {ulphate of
pot-afh, muriate of pot-afh, and fulphate of
lime, the exiftence and proportion of which-may
bedetermined by examining them before treat-
ing them with the fulphuric acid, and compar-
ing the proportion of thefe faline produdls with
that which they furnifh after the addition of
this foreign acid. . To thefe muft alfo beadded
the nitrate of pot-afh, which s found fo abun-
dantly and {o frequently inthe juices of plants
and in their extraéts. It is true that this ap-
pears o proceed from the foil itfelf in which
they are rooted. i ;

14, Thefe firft fadls Alill belong only to the
‘matters which pretty conftantly accompany the
extrats, and aie not efpecially .charadteriftic
of this principle. - However, by calling to re- -
colle@ion that thofe which I have already atiri-
buted to it, are its aflfiuning a brown colour by
the contaét of the air, its precipitation andl
Aeparation: from swater, in pellicles, or in in~
{oluble colonved flakes, by the abfogp_tjibnrﬂf
oxigen, aud the precipitation of the juices

; ‘ ' which
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which hold them in folution by the addition of
ammonia; it will appear, that the following

" fadls, added to the former by Citizen Vauque-
Jin, ‘may enable us well to difiinguifl the ex-
traftive, and to determine its particular nature
with. greater accuracy than has hitherto been
done.

15. When we pour intoa folutionof any ex-
tract, fulphate of alumine of which the excefs of
acid has been faturated, and boil this mixture
for fome time, there is formed in the liquid
a very abundant flaky precipitate, which is com-
pofed of alumine and of vegetable matter be-
come infoluble in water ; the folution of extraét
has thereby loft all its colour. Almoft all the
metallic {alts produce the fame effeét: the folu-
tion of tin efpecially forms in that of the ex-
traéta very abundant flaky brown precipitate,

" ‘compofed of exide of tin and of extraftive mat-
ter, become infoluble. The oxigenated muriatic
acid, poured ‘into a folution of extraft, forms
in it immediately a precipitate of a deep yellow
colour, and theliquor has afterwards only a light
citron colour, retaining ordinary muriatic acid.

16, ‘When we impregnate cotton' or thread,
with a {olution of alum, and afterwards fteep
‘them in a folution of extrad, which is then
‘boiled for fome time, thefe white bodies became
firongly tinged with & yellowith-brown ‘colour, *
-and are ‘charged with ‘the greater part of the

extraét, which'depofits itfelf upon their furface,
and more or lels gompletely defiroy the colour of
the
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the folution, which we may intirely exhaufi of
‘extraét by repeating or urging this procefs,
‘We may fucceed fiill better in totally feparat-*
ing the water and pr3c1p1tatmo- the Co]ouunw
matter of the extraét in -a folid form upon
the cloths; by foaking wool, cotton, or thread,
for fome time in oxigenated muriatic acid, aud
afterwards iim’né-rﬁng them in a {olution of ex- .
tradt - the oxigen abandons the acid, feizes the
extract, takesif away from the water, and pre-
“cipitates it upon the cloth, which alfo exerts -
a particular attraétion upon it.

17. All the extraéts, whatever they may be,
when fubjeéted to diftillation, yield an acid pro-
dudt, in part faturated with ammonia, which
contains much more of the lutfer body than is
{eparated by means of lime or the alkalis,
Thus the extradt, -befides ‘the. portion of am-
-monia that exifts ready formed in if, contains
alfo the materials of this alkali, shich unite by
‘the aftion of the fire. - When folutions of ex-
trafls in water are left alone, the extraclive
is 1pon1;'mcouﬂy decompofed in them in the

* comrfe of time; the liquors become turbid,
~depofit - abundant ~mucous flakes,  become

. covered with different kinds of moulds, diffufe
watious odours, v1el([ anmonia, and leave at
Iaft for fixed producta of this putrcfa.Cuon, cal-
_bonates of pot-ath aiul of lime. j

118, From a comparifou of all thefe ﬁu&s we
may deduce the following refilts’s :

iy + . Lhe
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@ The pharmaceutical extrats are complex
fubftances, compofed of very heterogeneous
* matters, fome of which are pretty confiant,
- and the others accidental, dependent frequently
upon the nature of the foil in which the veget-
ables have been reared. 1 :
b.The fubftances which conftantly accompany
the extraétive matter in the pharmaceutical ex-
traéts are free acetous acid, the acetites of pot-
afh, 'of iime, and of ammonia.. Thofe which
‘are accidental in them vary in fuch a manner
according ‘to a multitude of different circum-
ftances, that it is impoffible to give a fiatement. -
of them';* all the immediate materials of plants
* that are foluble in water belong to this ovder of
aceidental bodies in the extraéls, and may be
found in them one or miore at a time: it was
according to thefe that Rouelle had made his
three clafles of extrats, but they arg very in-
complete, infufficient, and inaccurate.
¢. The extraét, confidered feparately from all
the fubftances forcign to its nature, whether
conflant or accidental, is a fubfance very dif-
ferent from all the other immediate materials of
végeta'bles-; it is charaflerized by its attrac-
tion for oxigen, the manner in which it ab-
forbs it from the air, from the oxigenated
Smuriatic acid, from ‘the metallic oxides; by
the infolubility which it acquires by combin-
ing with it, by the brown é'ulom',\\'fhiﬁch it af-
fumes in proportion as it unites with it, by its |
-t%nion with alumine, with the metallic oxides,
.~ Vor. VII i Ef and
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and by its adhefion to cloths by the aid of

thefe mordants, by the feparation of the water, .
effected by the acetite of lime, which is con-
ftantly mixed with it, and of ‘the ammonia,
which is added to it; a feparation, which 1s

- owing to the double cledtive attraction of the
linte for the extraétive matter, -with which it is
precipitated in- an infoluble flate, and of the
‘ammonia with the acetous acid. -

- d . The extraétive matter is a kind of oxide
with a triple radical, or a compound of carbon,:
of hidrogen, of azote, and of oxigen, which
is not faturated with the laft of thofe princi-
ples, but can abforb much more ‘than it con-
-tains. It approaches very nearly in its proper-
ties to the matfer which dyers term colowr, ot
‘colouring matier, from which it differs only in
the proportion of its primitive principles.

e. The property which the purefi extracs
poflefs of attrafling the humidiby of the atmo-

- {phere, and of becoming foft when expofed to
it, does not belong to the extraéts, but only
“to the acetite of pot-ath which they contain,
and we might even determine by their deli-
2 quefeence the proportion of this falt which is

= contained in them. There is reafon to believe,
that the virtués admitted by phyficians in the

" extralls, are owing only to the acetites which
are -confiantly combined with them, and de-

“pend very little upon the extraétive matter, pro-

. perly fo called.

i 19. It
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19. Tt is not, however, to be inferred from
all thefe faéts, that the ‘pature of the extradt,
fnppo(no- it depnved of all the different matters

. which it contains, is perfeétly identical in all
-vegetables. ‘On the contrary, /it is probable
that the proportions of thefe primitive princi-
ples vary a little; but that it is not to this -
primitive variation of principle that we are
to afcribe the very i‘fnkmb difference of the
virtues which - phyficians have obferved in
opium, the extraét of cinchona, that of the
wild cucumber, of bhelladonna, of hemlock,
of ftramonium, fubfances {o different from
one *another, but that it is rather: to fome
particular matters - added, in each of thefe
bodies, to the extractive, properly fo called,
“that their different modes of alting ought to be
attributed.

E. Species.

20. It muft appear, from what has been ob-
ferved in the preceding numbers (8 to 19,) that
the number of the [pecies of extraéts may be
very confiderable, if we fhould with to eftablith

~ between them diftinclions founded upon their
individual properties. It would then be necef-

Afary to admit as many of them as there are

different plants capable ~of furnithing them.

" According ‘to each particular matter added
to the extrative, it would then be neceffary -

mgularly to multiply this clafiification of the

Ffeg : cxtm&s,
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extraéis ; on the other hand, if we wére to con-
fider the extra@tive matter, properly o called,
abfiraciedly from 41l the fubftances that may be.
added to if, we fhould then not be in poffeflion «
of a fufficient flock of knowledge to diftinguifh
with precifion the real difference which fepa-
* rates them the one from the other.

21, By holding aforf of middle courfe be-
tiveen the two lmnts which the fcience cannot
yet attain, we may continue to employ, but -
only for pharmaceutical ufés, the diftinétion ad-

_mitted by Rouelle, namely :

A, Mucous infpiffated juices or extraéts,
amongft whichare te be ranked the rob of cur-
Tants, the juice of l]quoncc the extract of
juniper. :

B. Saponaceons infpiffated juices or extralls,
to which are to be referred the juice or the ex-
‘traét of borage, the juice of the acacia, that
of hypociftis, of floes, cachou, and the extiaét
of Peravian bark.

_C. Extraflo-refinous infpiffated juices orex-
tracts, which prefent amongft their moft re-
markable {pecies, opium, a very complicateil.
juice, containing, with the extraétive matter, an
“oil and a vifeid refin, a mucilage, a ghiten, and
a falt; aloes, lmpmperly ranked amongft the
gum u:hns, the elaterivm, or juice of the wild
_cucum_be;‘ 5 and the extm& of thubarb.

99, We are fiill far too much in want of ex-
periments upon the pharmaceutical extradls to

“be a.blc to claf's even con\remcntly, though fiill
with
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are nothing elle but extratts in folution, in
which they dip and keep immerfed for a longer
or fhorter fpace of time during their ebullition,

_threads and ftuffs previoufly mmpregnated with
folution of alum, or fome other mordant, in order -
to precipitate and fix upon them tlie extraciive
matter. I {hall revert to this fubject in one of
the fubfequent arhcles :

ArTiciE X[

Of the Eighth of the immediate Materials of
Vegetables ; of the Tived Oils.

A, Sztuatzau.

1 OIL. or the oily fubﬂance. in general, is
one of the immediate materials. of vegetables,
. the leaft foluble in water, and is eminently
diftinguifthed from all others by its combuftible
property, and by the bright flame which it emits
during its combuftion. It is losig fince it was
firft remarked that the oil formed by vegetables
is one of the produéls of vegetation, that there
is no mineral oil, properly fo called, and that
what is fometimes found amongft the foflils ori-
glmtes from plants, -and cannot: be compofed
in the bowels of the earth. :

9. The fpecial and diftinlive charader of
fixed oil is, that it is not raifed f.aﬁiy, and with-
out alteration into vapour by the aéiion of fire ;
and it i§ op.pofed by this cha_l_'a_éle_r to yolatile

ail.
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oil. Tt was founeﬂy termed fat oil, olewm un-
. guinofism, or mild oil, as it enjoys both thefe
sproperties ; and exprefled ml becaufe 1t is con-
* ftantly obtained by expreflion, : :

3. Amongft the properties by which, it is -
diftinguifhed, I eﬁ)eual-ly remark that of being
contained only in a fingle part of the vege-
tables ;- narne[y in their feeds. It would be in
vain to look for it in other organs ; it is never
found: either in the roots the fialks, the barks,
the leaves, or the flowers Somctlmes, thnunh
rarely, it is fituated in the parenchyma, ot the
pulp of certain fruits; moreover, amongfi the
aumcrous oleiferous plzmts of our clrmates on]y
the olive can be mentioned, as containing it in
its foft external fkin, and on the outﬁde of its
kernels  Generally-it exifts ouly in the coty-
ledons, ‘and it'is even found only in thofe that
have two cotyledons. I'know no exampieof a
monocotyledonal plant with an eily feed.

4. All the dicotyledonal feeds that contain
oil, are at the fame time charged with muci-
lage and feenla, and they have all a charaéter -

by which they may be diftinguifhed; namc]y,‘
that of forming with water in w inch they are
triturated, a white liquor which is termed emul-
fion, mil_k;‘of almonds on which account they
are termed emulfive feeds. They manifeftly
“owe this property to the oil which they contain

. between the patticles of their 'parench}'nza.
- The water, by diffolving the mucilage, and dif-
perfing in fome meafure between its own par-'
g2 ticles,
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ticles, thofe of the fiarch, retains in fufpenfion
{mall drops of oil, which deftroy its tranfpa-.
rency, and give it a milky opacity and white=
nefs.  Accordingly, when this milk of almonds ¢
is kept for a long time in eontaét with the air,
a portion of the oil feparates: at its furface in
the form of a greyifh or femi-tranfparent cream;
this layer feparated at the {urface, forms, even
at the end of fome days, real oily drops. Dur-
ing thisfeparation a portion of the fecula is de-
pofited-in a white powder, and the liquor be-
comes clear in proportion as this double fepara-
tion of the two fubftances, that were diffemi-
nated in it, is effected by repofe. The acids
“bring about this kind ‘of decompofition in a .
much more {peedy and powerful manner.
_ 5. This exclufive prefence of the fixed oil in
the interior of the dicotyledonal feeds, isafaé
that has not yet fufficiently engaged the attens
tion of chemifts: It may, however, throw
fome light upon feveral parts of vegetable
phyfics, as it manifelily depends upon the
firnfture, the intimate nature, and the funétions
of the feeds. - 1 fhall content myfelf with ob-,
ferving here, in a general manner, that the
* fixed oil, which is mild and nutritious, accom-
panies the embryo in the feed like the chick in
* theegg: that it is fituated in 2 particular place in-
thefe feeds, like the oil of the egg in the yolk:
that it gives to the mals of cotyledons the pro-
perty of forming with water a kind of vegeta-
ble mill, like that the egg gives to the yolk, -
e 5 the
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the property: of forming with water what is
, termed pretty accmate]y lait de poule ; finally,

that it contributes, in the period of germina-

tion, to the fis{i nourifhment of the plant, as the

yolk ferves for the nutrition of the chick during

incubation, and previous to its leaving the egg,

and that it feems to charatterize the dicoty-
ledonal plants in oppofition to the monocoly-

tedonal, inthe fame manner as the oviparous
animals, whofe young enjoy only this kind of

ladtation in the egg, are oppofed to the vivipar-
ous, which reeeive milk from the mother after

thcy have left the. uterus,

B, Ixtraflion. ;

6. Fixep oil being contained ready formed
in the parenchyma of the {feeds, or of fome
fruits, nothing moreis required than to prefs
this parenchyma more or lefs forcibly, in order
to make it run out, and to obtain it feparate.
But the manner itfelf in which it is contained or
inclofed in the parenchyma, its abundance
compared with that of the other fubftances that
are mixed with'it, or with which its particles
are furrounded, its more or lefs liquid frate,
and 'its greater or lefs difpofition to rum, are
many eircum{tances that muft influence the art
of extracting it, and determine modifications
in the pradtice of thisart, ‘ :

7. Frequently nothing more is neceffary than
to bruife the feeds, reduce’ them to a kind of*
pu!p or cal\e, afterwards to fub.]eé“c this pafte;

inclofed
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inclofed in facks of hair; or cloth, to the adlion
of the prefs, in order to caufe the oil to yun out,
infuch a manner that it can eaﬁly be colleéted.
This is the operation pratlifed in the phars
maceutical laboratories, in order  to obtain
the o0il of almonds, and the oil of linfeed;
they are then termed cold-drawn oils, and a
fimilar or equally fimple procefs is followed
for extracting the oil of hazelnuts, of walnuts,
of hemp-fc{:d, of colza,-of rape feed, even the

oil of dlive, the oil of beech-maft, the oil of

poppy feed, and a great number of others ana-
logous to thefein their nature and their ufes.

- 8- But it is obferved that moft of the feeds

yeild by this procefs onlya fmall quantity of oil;

and that though it is very pure, and very mild,
fuch as is requifite for medicinal ufes, it is tos

dear on account of its {carcity for moft of the
purpofes of life, or the arts for which it is def=
tined. - We even meet with fome feeds, which,
containing together with the oil, 2 more or lefs
confiderable. quantity of gummy mucilage,
or, of light and highly divided fecula, yield
hardly any oil by the mere prefiure of their pafie
in the cold, or elfe yield it only with extreme
difficulty. - Thofe even from which all the mild
and fixed oil which they are capable of afford-
ing; has .l;een.extra&.eu_l by the firlt procefs, fill
retain a portion in fufficient quantity for it to’

be pofiible to obtain much from them by &

e ecc;m»l mampulatmn

drlEa i 5, Q.“lln :
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9. In the eafe which I have juft indicated, a
;more or lefs violent heat is employed, -accord-
ing to the {fubftances which we have to treat,
decording to the more or lefs condenfed nature
of theoil which they contain, of the fecula, op
of themucilage, ‘of the receptacle, from which
they muft be extraéted, according to the more -
or lefs important ufes to which they are def-
tined. Sometimeswe content ourfelvesaith heat-
ing plates of block tin, which'are applied imme-
diately to the pafte of the feeds; -and which
comprefs them by the approximation of the
peices of the prefs, in order to give more
fluidity to the oil, as is done with the Aiweet
* almonds; at other times the pafte itfelf-is ex-
pofed to the vapour of boiling water, in order
to penetrate it with a gentle heat, which fa-
vours the feparation and the efcape of the oily
juices: Tor the lefs important oils, the feeds
are more or ' lefs firongly roafted, in order to
thicken or dry their mucilage and fecula, to
bring the oily molecules to  their furface,
and to begin to caufe the drops to exfude
outwards.  This laft procefs is particularly em-
_ ployed for the very mucous and very vifcid
{feeds, which at the fame time contain a large
quantity of water. - The oils that are extracted
by this manipulation, which is employed for
linfeed, and hemp-feed, are lefs pure, lefs mild,
and  lefs fine than the firft ; they are alfe more
colaured ; but they are at the fame ‘time more
abundant and more eafily preferved. When

= the
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the feeds have been too much roafted; the oilis
reddifh and has a more or ]efs ﬂlonq empyrel
matic tafte. 2
10. The fixed oil thet is obtained by thé
proceﬂ'es that have heen indicated, is always
mixed, and ever combined with fome foreign
* fubftanees, and efpecially with muecilage, amy=
laceons fucula, and lcolouring matter. - Fres
. quently thefe three bodies, and efpeeially the
two latter are fpontaneoufly depofited from the
oily liquid, when it is kept at reft for fome
time; we fee mucous flakes, coloured fibrils, or
{light feculent powders gradnally precipitated
to the bottom of thefe oils; thefe, which at el
were opaque or torbid, at the moment when
the action of the prefs expelled them from the
pafte of the feeds, become clear, and more or
lefs tranfparent and pure when left to them-
felves.  The grofs portion of the parenchyma,
which has been carried along with the firft
portions -of expreffed oil, is feparated and
precipitated firft, afterwards the oreen and
coloured fecula, then the umylaceoué feeula
and the gummy mucilage is depoﬁted the
lafi, but frequently there even remains a pors
tion in real {olution or combination with the
oily juice : it is this portion which forms what
- Scheele has termed the fweet principle of the
oils, of which I thall {pealc hereafrer. It is
this that gives to the oil, when burned, the
thick flakes which render it turbid, and more
ov'lefs diminith jts combuftibility. < Sometimes
: ; CL
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a portion of the green fecula, as we fee in the
.oil of olives, remains in folution in this body,
and communicates to it the colour and the tafte
of the fiuit:

11. We (ke from what lizs been faid that mere
repofe is not always fufficient for puifying the
oils 5 filtration throngh fieves or linen; with
more or lefs wide interfiices for feparating the
groffer patt, is likewife only amechanical means,
which takes away merely the foreign matters
which are interpofed : the effetof time feparates
indeed, efpecially with certain oils, a portion of
the mucilage or of the light fecula which are
diffolved in them; but there is another part,
and fome oils contain a large quantity of it
which remains veally diffolved in them, and
is never feparated from them by reft, at leaft
unlefs the oil itfelf undergoes an alteration,
and communicates to thefe bedies properties

~which oppofe the ¢ombination of advantages
which we expeét from them. Itis efpecially-in
order to render them more pure and more eafily
as well as more completely combufiible that we
endeavour, by different procefles, ‘to free themn
- from the foreign fubftances  that are combined
with ‘them. Chemifiry has not yet exafily
determined the different ftates of lamp-oils; and
the real caufes of their ‘bad qualities. *The pros
ceffes alfo that are employed in fome manu-
faflories or wotk-fhops for purifying thefe oils
are/a kind of empirical practices, or: methods
which Science has not yet examined. 3
A o) 12. Thefe
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12: Thefe procefles of the arts or of the work-
fhops in which oil is employed are very m uch di-
verfified, and frequently conftitute a kind of fe-*
cret, Itappears that in foine, after having fuffers
ed the oils to reft, and filtrated them, they beat
them up with water; in others they heat them
gently for a longer or thorter fpace of time.
There ‘are fome in which the oils are treated
by acids dituted with water ; and this procefs
muft in fact feparate the mucilage from them.
There are others in which they are treated by
linie or the alkalis, which appear to abforban
acid holding mucilage in folution, and tofavour
the precipitation of this mucilage. It 1s alfo
afferted that in fome work-{hops they ufe alum,
whillt in others they employ chalk, gypfum,
argil, or afhes for effedling the purification of
the oils. It is evident that if each of thefe
means fuceeeds, it is to be concluded, that the
matters which render the oils impure muft vary
according to the fpecies ; but it is. of much
greater importance to be obferved that an ac-
curate chemical examination of thefe Tiguids
will alone enable us to thiow upon this fubjeét’
the light which the fcience is capable of
diffufing over it, and that after fuch an exa-

* mination this art fo ufeful to fociety will no
longer be involved in obfourity. ;

C. Phy-
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C. Phyfical I-’r-o;ntr!z'ea'. :

» 18, Frxep oil is generally o liquid rather
thick or vifeid, forming fireaks that adhere
to glafs, of a mild or infipid: tafte, fometimes:
a little acerb, or analogous to that of the plant
from which it,proceeds; without any peculiar
fimell, - but frequently alfo impregnated with
that of the feed from which it has been ex—
traéted. Erae : :
14. Fixed oil is never entirely void of eolour;
frequently it hasa greenifh or yellowifh hue:
that which is areen when recent, lofes this caft
in the courfe of time, and afflumesa yellow fthade,
which at length becomes deeper and inclines
towards the orange or the red.  In general it is
lighter than water, fwims upon its furface; and
itsfpecific gravity, taking that of waterat 10000,
varies between 9403 for linfeed oil, and 0158

for olive oil.

. 15. This body, when expofed to the cold,
congeals and even eryftallizes, or affiimes a
folid and granulated form by cosling; but this
property varies in it in a fingular manner ac-

“cording to the {pecies: there are {fome that be-

come fixed at five or fix degrees above 0, and
others, on the contrary, aie not :congealed,
unlefs at 10 or 12 degrees below 0 there
are even fome that never become folid by the

effeét of cold. It is generally obferved that

thofe which become fixed the moft fpeedily,

leaft -
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Icaft fubjeét to change, and that, on the coi-
trary, thofe which are very difficult to be con-
gealed, aré the moft fubject to: fpml to become.
sancid, &e.o ; .

D. Chemical Properties.

16. Frxzp oil, expofed to the fite, is not e
volatilized unlefs when it is boiling; and hence
it derives ‘its name; but in this volatilization
it is altered, lofes fome of its principles, tends
to be decompofed; the carbon is partly infu-
lated in proportion as the oil is heated; the
volatilized portion is more hidrogenated and
" lighter; water is formed, and an acid ana-
~ logous to that of the fats, which is termed

- febacic. There emains in the retort black and
coaly traces; and carbonatedhidrogen gasis dif-
engaged.  Such is the colle@tion of‘ the phicno-
_mena which take place in the diftillation of the
oils, which the ancient chemifts performed in ar-

" der to obtain what they termed the oil of Philo-
fophers. The volume of the air contained in the
apparatufes contributed alfo to its produétion in
& more or lefs cfficacious manner, becaufe there
is more water formedl, and carbon m‘fuln,ted as
the capacity of the diftilling veffels is larger; -
{o that by repeating the diftillation of the fame
oil a great number of times in new apparatufes,
we ab laft confantly reduce it almolt entively
into avater, carbonic acid, carbonated hldrogon

s, and coal. : o
17. The
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17. The phenomena of the combuftion of
_oils, when heated in contaét with the air, are
the {fame as the preceding, except that its de-
sompofition is more rapid and more complete,
1t is well known that they cannot be burned
-unlefs when violently heated, that the ufe of
the wick employed in lamps is to raife the oil in
vapour by fuceeflive portions; that in the in-
genious lamp of Argand and Lange, by dif-
pofing the wick in a circular form, ‘and fur=
rounding it with a double current of =zir, by
increafing the aétivity of this by the addition
of a tranfparent tube of g'la'!'s round the wick,
and efpecially by giving this tube a contraétion
atthe very place where the extremity of the wick
ufuzlly: exhales fmoke, the combuftion of the

oil is rendered utuch more complete and rapid, .

the flamne more brilliant, the fmoke and fmell
annihilated, as both are intirely deftiroyed, and
that the produét of this complete combuftion is
ouly water and carbonic acid. 100 parts of
oil ought to yield 130 parts of water, as they
contain, accoiding to Lavoifier, 21 parts of
hidrogen, and 203 of carbonie acid, fince they
contain according to the fame author 79 parts
of carbon'; now the fum of thefe two produéis
being 555, 253 parts of oxigen muft be added
to 100 parts of oil in order to make it burn. -
This refult, which certainly is not veryaccurate,
but which approaches to the truth as mear a3
can be, in a firft experiment, {uppofes indeed
that there is no oxigen ina fixed oil, that it is
VorsVIL (i Gog 5 com-



450 FIXED OIL.

compofed only of carbon and hidrogen, and
- it is probable that it includes fome error in this

" - point of view; but it is cetain and well af-"

certained that oil is reduced only into wates
and carbonic acid by combuftion, and that it
affords more water and likewife more carbonic -
acid than its own weight.

18. A very different effeét takes p]ace with
the fixed oil when expofed to the-air with-
.out heating it, as to inflame it; it gradually
thickens, hecomes conerete; opake, white, gri-
nulated: and fimilar to tallow. This change
takes place very guickly, and requires only -
fome days, it we greatly extend the oil upon
the furface of water, as Citizen Berthollet -
has difeovered. ‘This: eficét is owing to the
oxigen which they flowly abforb; they be-
come ‘a kind of wax; they even expericnce
this alteration in. the living vegetables, by a
difpofition xvhich T fhall deferibeiin the next -
azticle. « Some fixed oils become dry, and
thefeare termed drying oils. -Same undergo

* the cerification or {behcatmn very qu:ck]y,
others, on: the contiary, very flowly; fome
as they thicken affame a febacic charaéter
awhich manifiefis ibfelf in their tafte and {mell;
they are then rm_lc'z'(l," redden the blue vegctable
colours, and are unfit. to. be ufed as food or

“ Ceondiment: there is alfo formed at the fime
time 2 fmall quantity of water. which appears

in-{mall drops at the furface, or evaporates into
the air. There take place, therefore, in (his

s - flow
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~ flow aétion of the air three very diftin@ cffedis
upon the fixed oils, . The firfi isa fimple ab-

“forption of - the -atmofpheric oxigen, which
.thickens them and tends to convert them into
wax; the fecond is a. difengagement of their
hidrogen, which burns at their furface, forms
Water, and dries_l:hem.rhemj'e]v.es without cerify-
ing them; the third is the production of the
ifebucic acid: which depends upon a new union,
-and in a determinate proportion, of hidrogen,
~of carbon and of oxigen’: this conftitutes ranci-
dity.- Every fpecies of fixed oil experiences
in a different manner one or other of thefe
effects, f{ometimes infulated, fometimes com-
bined; fo that fome are cerifiable, others dry-
ing, and the third rancefcent. . There are fome
that do not underzo any of thefe alterations
without much difficuity. Thefe different mo-
difications 1 the alterability of the oils:depend
uponitheir primitive combinativn, or the propor-

- tion of their elementary conftitution, and it will
be eafy to afcertain their difference and their
caufe, when an analyfis dhall have been infii-
tuted. of the principal fpecies that belong to
-one ar the other of thefe genera; for it thall be
thown hereafter that ia order to diftinguifh the
fpecies it is neceffary to divide them according
to thefe properties. SRR b e

19. The fimple ecombufible bodies unite
more or lefs eafily with fixed oil; hidrogen in
the fiate of gas does not unite with it unlefs
with difficulty.

i i
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_Carbon in the ftate of coal, through which
oil is filtrated, contributes to purify or whiten |
it, without fenfibly uniting with it. o

Phofphorus unites with the oils by the aid of*
heat ; it fufes and diflolves m them in a finall
proportion, communicating to them the lumin-
ous property when they are rubbed in the air;
and it is this folution which is employed for
rendering any furfaces luminous and phofphoric
in the dark. When we diffolve in heat all
the phofphorus which the oil is capable of dif=
folving, by letting it coel, a part of the phoi-
phorus is depofited by the refrigeration, and
cryftallizes in tranfparent oftahedrons. By
diftilling the phofphorated oil, we obtain phoi-
phorated hidrogen gas.

Sulphur combines eafily with fixed oil by
means of heat ; whencerefults a reddith folution
which has formerly been termed Ruby of Sul-
phur, on account of its colour. This folution
depofits eryftallized {ulphur by refrigeration;
it is even the only procefs by which Pelletier
has obtained the {ulphur cryftallized in oétahe-
dions. When the refrigeration is too rapid,
yellow fulphur is precipitated in needles.  1f we
difiil this fulphurated oil, which has a fetid
{mell, a large quantity of fulphurated hidro-
gen gas is obtamed without the fulphur fub-

- liming in its concrete and infulated ftate.

Some oils exert an action upon the metals
that are the molt eafily oxidated; they accele-
rate their oxulatwn, and favour thc abforption

of
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of the atmofpheric oxigen ; but this effeét is in
, general feeble and flow. The metallic oxides
Irave a much more marked adtion upor the ve-
‘getable combufiibles ; by the aid of heat, they
yield a portion of their oxigen to the oils,
which then become thickened, and form in ge-
neral the {ubftances known by the name of
plajiers. Tn this fiate they form kinds of foaps
frequently infoluble, fometimes more or lefs
foluble. If we augment this aGtion by that of
heat, we intirely decompofe the metallic oxide;
it paffes again into the flate of metal, and
the oil is then mtirely deftroyed into water,
and earbouic acid. Tt is this which caufcs
plafters to affume a coppery-red colour, and
moft of the ointments, or plafters, that have :
been too long boiled, acquirea brown or black-
ifh eolour, by the reduction of the oxide of lead.

20. Water has no fenfible aétion upon the
fixed oils; they remain upon the furface of
this liquid. When agitated ‘with it, they firlt
whiten it and interpofe themfelves between
its patticles; but they feparate again from it
by repofe. Water; however, takes from them
a certain proportion of mucilage, and favours
the feparation of the colouring fecula, which
troubles their tranfpareney ; this is 2 means ufed
in work-thops for puritying them and render-
ing them more combuttible,

21. The acids are capable of decompofing the
fixed oils, but with particular phenomena, ac-
cording to the nature and the concentration of
i tera : thefc
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thefe acids, as well as their quantity and differ-
ent temperature. | Tn general, the concentrated -
fulphuric acid rendena thefé oils brown, thick;
and reduces them’ to coal, This attion Fas
formeﬂy been ‘compared to the formation of a
sefin, or of a bitumen; but it is really neither
the ane or the other ; it is a commencement of
decompofition, . in whlch water is formed ; car--
bon is feparated and precipitated, and even an
acid is produced. The cold nitric acid thickens
and flightly oxidates theny; if it be mived with
Hitrous gas, it acls with much greater aétivity;
it excites a confiderable t.bulllLrou and effer-
vefeence, and a large guantity of ‘nitrous gas
is difengaged.. -When we throw upon oils a
mixture of concentrated nitrous and fulphuric
acids, they immediately inflame, and leave a
coal more or lefs inflated ‘and voluminous. By
etploying ' nitric acid with caution, we may
efiect the exaét analyfis of an oil; we convert
it imto oxalic acid.  The ordinary muriaticacid
produces very little effect upon fixed oil; the
oxigenated muriatic acid thickeiis and whitens
it ik tatlow or wasx.

29, All the alkalis exeft a more or lefs re:
markable aétion upon’ the fixed oils ; they all
render it foluble. and reduce it to the {apon-
aceous fiute «'the nate of foap is even applicdin -
a particular nianner to this combination of a
fixed oil with an alkali. The medicinal foap is
made by triturating in a mortar of glafs or
marhle, oné‘pait of ‘cauftic ley of pot-ath,.
weighing at 1ealt oue h1lt more than water,

with
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with two paits of oil of fiweet almonds. ~ Tritu-
, ration in the cold is fuflicient to effe@ this
combination. With oils of inferior quality, and -
~a cauftic ley of foda, a little concentrated and
well mixed, the common’ foap- is prepared,
which becomes folid in the. courfe of time. -
Moft commonly this combination is promaoted
by heat, in order to concentrate the ley:
the liquid portion is afterwards feparated;
when ley of pot-ath is ufed only a foft foap
is obtained. That which is termed marble
Jfoap, is made with crude foda, fulphate of
copper, cinnabar, &c. . The moft ordinary
forts, which are termed green or black foaps,
are manufatured with  the mare of cil of
olive, of nuts, of rape-feed,. and the cauftic
alkalis treated by ebullition,  The reader may
confult, for the economical praétice of this art,
the inftruction publifhed by Citizens Darcet
and Pelletier. -
23. Soap, properly fo called, or the combi-
nation of a fixed oil, with caufiic foda, is a
“white, folid, acrid and alkaline fubftance, very
fufible in the fire, abforhing a very large quan-
tity of water, which greatly increafes its vo-
iume; lofing this volume and becoming very
light by expofure to dry air,'or by agentle fire,
from which the alkali gradually feparates in the
form of eryftallized carbonate of foda by loug
expofure to the air; decompotable by fire, and
yielding its oil, part liquid and part folid, by
diftillation ; very foluble in water, with which
it unites in all proportions; forming either
3 - a thicg
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a thick hquid filled with white, and as it were
filky filaments, when this folution is firong
and concentrated, or an almoft tr an{}:ulenﬁ
liquid, when the water contains but little of'it;
giving to this liquid, befides a foft. and as it
were greafy feel, an acrid urinous tafle, a milky
femi-tranfpareney, the: property of forming
much lather, and affording a kind of foam,
which eafily retains the air, and the gafes
under thin and tenacious tegument, as is ex-
emplified in the fimple art of makig what are
* called foap bubbles ; decompofable by the acids,
which feparate from it the oil, thick and more
or lefs approaching to the fiate of tallow or
wax. We fce by all thefe firft phenomena that
belong to foap, that in the wnion of the oils
with thealkalis by which it is formed, the fixed
oil has abforbed a more orlefs confiderable por-
tion of oxigen ; and that it is on this account
that the contact of the air influences the fapo-

nification; that foaps are made more quickly’

and of better quality with the moft concrefeible
oils, or thofe which are moft difpefed to cons
crete, or even with thofe that have already be-
come conérete, efpecially with the fats, &c,
that it is allo by this more fpeedy oxidation,
favoured by the prefence of the alkalis, that the
foaps become folid, and that concrete @il is
feparated from them by the aétion of the acids,
and even of fire.

24. True foap, or that pxepmd with foda, is

alfo diftinguifthed. by the property of being.

decompofed by means of barites, {trontian,
and
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and lime. Its folution in water, mixed with
, that of thefe bafcs, fuddenly forms a precipis
tate in white infoluble flakes, which when che- |
‘mically examined; is found fo be a compound
of the concrete oil with the bafe employed.
All the foluble falts of thefe fame bafes, as alfo
thofe of magnefia, of glucine, of alumine, and
of zircon, produce an infoluble precipitate ana-
logous fo foap, in the folution of foap of foda.
This is the reafon why this faponaceous com-
pound cannot diffolve, but, on the contrary,
affumes the form of €urd, with waters charged
with any ecarthy falts, A fimilar phenome-
non takes place with all the metallic folutions
and [alts,  As foon as we pour thefe folutions
into that of foap, precipitates are formed, which
are compounds of the metallic oxides with the
oil; thefe precipitates have different. colours,
according to the different oxides; their color- :
ation is conftant and fixed, according to Citizen
Berthollet, who, in giving an accountof thefe
compounes under the appellation of m'et'(r,f[!ic
jeaps, has propofed them to be ufed mn painting.
95. Ammonia alfo reduces the fixed oils to the
fiponaccous ftate; but its morc feeble attradtion
neverbrings themto the conerete {iate; orfavours
their oxidation, as is done by the fixed alkalis ;
nccardingly it never forms any thing more t_h:m
faponaceous liquids, more or lefs opaque, though
" foluble in watér, and capable of forming a lather,
a8 alfo of taking out oilyfpats Jike the folid foaps.
Tor the reft, the ammoniacal foaps exhibit moft
of the propesties of the ordivary foaps. 2
: 26. No
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26, No {alt aéts in the cold, and really unites
with the fixed oils. The fulphates, with the
aid of fire and a red heat, are decompofed by

the oils then reduced to the flate of hidrogen®

and carbon.  The nitrates burn and decom-
pofe them at an_elevated temperature. The
muriate of foda is ﬁ(.quently employed for hard-
ening foaps. The fuper-oxigenated muriate of
pot-ail, triturated with alitile ixed oil, and vio-
lcnﬂ) firuck, fuddenlyinflamesand detonates.
27. Some metallic falts mﬂed with the oils
are decompofed and p\empltated by thefe fub-
ftanees, which feparate and dif-oxidate their
metallic bafes.  This is' partienlarly- obferved

to take place in the mixtures which are made

for feveral emplafiic compofitions. ~ But this
effeét has hitherto been Dbut little examined,
though it merits the attention of chemifts.

28. The fixed oils unite artificially with muci-
Jlages and fugar; by triturating them with thefe
fubfiances we tender them white, opaque and
more or lefs mifeible with water : this operation
is frequently performed in the laboratories of
- pharmacy.

B, bpwm

20. I navealready fhown that the ipecms of
the fixed oils might be diftinguithed by the aid of

their chemical properties. l ought to add, that -
this method- of diftinétion is {o much the more’

effential and neceflary, as the number of thefe
vegetable prodndétions s extremely cuu[ndcmb]c
Every country, every climate; accordme* to the

* differences
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differences of the veggtables which are cultiva-

» ted in them, has different oils appropriated toa
Hultitude of domeftic and economical ufes. It
would ‘even be fuperfluons herel to prefent the
enumeration of all the different fpecxes of oils
that are extraéted and employed in different
places. I fhall therefore confine the enumera-
tion ‘which T propofe to give, to: the prmcr-
pal fpecies known and employed efpecially in -
Europe, and particularly in my own country.

30. I (hall here more particularly diftinguith
the fixed oils in common ufe into two genera.
The firlt thall comprehend the fn? oils, wh]('h g
have the character Gf".‘bééoiningi'ﬁxul. more
ot lefs fpeedily by the action of the cold, of
thickening but véry flowly in the air, and of
being converted by it into tallow or wax. Thefe
oils have alfo the property of being lefs aitera-
ble by the acids than the others, of eafily form-
ing foaps with the fixed alkalis, of being in-
flamed only hy the nitric and the fulphuric acids
‘combined, and of becoming more or lefs {peedily

“rancid when kept in hot and moift places, in
contaét with the air” It is efpecially in thefe
fat oils of the firlt zenus, that we find the mild -
principle of Scheele in the greateft abundance.
Tliis. chemift difcovered that by combining the
oil_of fweet almonds, of olives, and of rape-
feed with the oxide of lead, by the afiiftance of

- heat, “and adding a little water to the mixtures,
there was feparated from thefe oils a fupernatant
ilquld W lnch furnifhed hii, by evaporation, a

; { matter
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matter of the confiftence of a fyrup, which
took fire by heing firongly heated, of which .
one part was volatilized without burning in dif*
tillation, whichafforded a light coal, which did"
not cryitallize, and did not appear to be fufcep-
tible of fermentation. The nitric acid, diftilled
four times upon this mild principle, changed it
into oxalic acid, Thefs charaéters remarkably
approach this fubftance to the mucilages, as
I have already indicated, and Irefer it to the
mucous principle.

91. In this firft genus of fixed and fat oils, T
rank, efpecially, the oil of olives, the oil of
{weet almonds, the oil of rape-feeds, or colza,
and the oil of ben, the four fpecies which
are the beft known and the moft employed
in Frauce.

. The oil of olives is the only known fpe-
cies that is extraéted from the pulp of a fruit
exterior to the kernel, or a fpecies of huik,
The olive is bruifed by a mill-ftone placed ver-
tically and ‘turning upon an horizontal plane;
the pafic produced by this operation is fubjected -
to the aétion of a prefs which caufes the virgin
- oil to run eut of a greenifli colour, and with
a firong tafte of the fruit. The mare or pulp
1s afterwards moiftened with boiling water, and
prefled anew, in owder to obtain the ordinary
ail. The unripe olive yields a bitter oil,” and
that which is too ripe yields a pafty one. IF
the mills are not kept very clean, they remain
impregnatéd with a rancid ofl, which gives bad

qualities.:
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qualities to that which is afterwards fabricated

in them. = Olives that have been kept lieaped

together too long, and that have fermented,

yield a firong oil, which can be ufed only for
making foap. The oil of olives congeals or

eryftallizes at 10 degrees below 0, and does not

become rancid except after an expofure, of ten

years to the air. It is an aliment and con-
diment very much employed, and very ufeful in

the Southern Departments of France.

B. The oil of fweet almonds is extradted from
almonds which are firft violently fhaken in a
fack of coarfe canvafs, and roughly rubbed, in
order to feparate from them the aciid pow-
der which covers their epidermis. They are
pounded in marble mortars; the pafie is after-
wards fubjedled to the prefs, and the oil iffues
out a little greenifh and turbid, and, like the oil
of olives, depofits a fediment by repofe.

C. Oil of rape-feed, and oil of colza, are the
names given to thofe which are extraéted from
the feeds of two fpecics of cabbage, the firft
from the brafica napus, and the fecond from
the brafica arzenfis; this oil, which is very
wood, does not dry, is lefs fixable and lefs ran-
cefcent than the two preceding ; it is much pre-
pared in Flanders. 3

D. The oil of ben is c‘ctm&ed from the ker-
nels of ben, which is very abundant in Egypt
and Arabia; it is vmd of fmell, but very fuft
ceptible of rancidity, fo that it very guickly
becomes aerid ; it eafily congeals. ~ As it is in-

g odorous
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odorous, it is particularly appruprlated to per-
fumery. .
We may fub_]om to ﬁlcfe four ﬁrﬂ fpecms

the oil of beech-maft, that of grape-fiones, th:u:.

of the feeds of the fun-flower, and that of fe-
veral fpecies of cruciferous feeds, which are of
- a nature analogous to the prece(lmﬂ‘

.38, The fecond genus of fixed oils lncludes
thafe which I call d’rym ; their ch’uulers ale

that they dry in the air, at the fame t:mc pre-

ferving their trau{'parcnc), and without becom-
inga klnd of tallow or wax. They do not be-
- come fixed, concreted, or cr) mellzed by the
cold, nor became rancid fo eaﬁ[y as the preced—
ing, nor-do they form foaps fo eafily with the
alkalts nor-inflame by the contat of the mitric

acid furcharged with mtmu,s gas, wntheut the -

addition of fulphuric acid, The} appear to con-
tain lefs muciluge than the preceding = accord-
iugly, the lmfeed oil excepted, Scheele does not
indicate them amongft thofe i in.which he fays he
has found the mild principle. It is alfo very pro-

bable that thc_y owe their particular nature to -

another order and another proportion of com-
hmat:on in their primitive principles.
- 35. I alfo rank foar principal fpecies of ﬁxed
oils i the fecond genus of oils defignated
by the epithet of dry ying : :[g'lmely, oil of lin-
feed, oil of nuts, oil of pcpjneﬁ, and. oil of
L emp-fccd S

4. The oil of lmfeed 15 extm&ed as 1

have faid, from the feeds of flax, exther in the .

cold,
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cold, and then with difficulty and in fmall quan-
ity ;. this is what is appropriated to- medicinal
ufes ; or after hiaving torrefied thofe feeds in -
~order to dry their mucilage, and facilitate the
feparation of a larger quantity:of il : this,
which i3 more or lefs roafted; burned or reddifh;
has a tafte which indicates its origin, as well as
the alteration which it has experienced: It
is defiined efpecially for the arts, for ‘painting,
and for fat varnithes. It hasa very bad tafte; it
burns ill, and thickensin the air, though flowly
and with diffienlty. ~ In order to render it more
drying it is boiled with a little oxide of lead
“or litharge, and it is then fold by the name of
boiled linfeed oil. Tt is in this fiate that it is
employed in the preparation of the fat lute of
the chemifis. 3 8
B. The oil of nuts is extratted from thefe
kernels after a flight roafting, or without the
aétion of the fire.  The latter, when prepared
with care, is pretty good, and is ufed as food
*and condiment by a great number of ‘the inha-
bitants of fome-of the Southern Departments
of Frence.. When itis extracted from old nuts,
~ more o lefs rancid and roafied, it hasa very bad.
‘ta.fte, and ean hardly be employed except for
~ coarfe pamtmw, it thickens and dnes pretty
quickly in the air. f
C. The oil of pnpprs is fepamted from the
feeds of the poppy, which, on account of its
beautiful tlower, is called ociller in the Naith-
ern d:.}hlltlu&ntb of  France, where it is cul-
tivated
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tivated in great abundance. This oil s very
beautiful, very clear, confiderably drying, with-
out any dtfagreeable fmell or tafte, when it is well ©
prepared. Tt is frequently employed as a con--
diment, and it is often fold for oil of olives;
the latter is even feldom fold without an addi=
tion of oil of poppies: this oil has no foporific
property.

D. The oil of hemp is exprefled from the
feeds of hempj; it has always a harth difagree-
able tafte, and it is never ufed as a condiment.
It is very drying and very thick: it is ufed
anly for fome kinds of painting.

F. Ufes.

- 34, Fixepoil, in general, is a mild fubflance,
and is ufed for nourithment, or for the feafon-
ing of food. Accordingly the feeds which con-
tain it are the principal food of animals. Tt
is ufed only as feafoning to the aliments which
man prepares, the form of which it varies in a
fingular manner ; when alone it is not eafy of di-
geftion ; accordingly it is fearce ever employed
in this feparated fiate, but mixed with different
fubftances, and efpecially with the vegetable
acids. '
35. In medicine the fixed oils are employed .
as emwollients, relaxants, and, for allaying pains
and irritations, diminifhing the drynefs of
coughs, deftroying the impreflions of acrid mat-
ters and poifons.. Formerly much more ufe
was
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was made of them than is now done. It haus
been difcovered, fince the middle of the digh-
" teenth century, ' that oily fubftances are fre—r
~gquently ~more  prejudicial - than falutary to
health, that they load the fiomach, aggravate
fever, increafe the difpofition tor putréfeence,
and ‘at prefent it is ouly ill-informed perfons -
who make a frequent ufe of them, They are
ﬂver;u‘:l'ally adminiftered with fyrups; they are
frequeutlv preferibed triturated with gums, fu-
gar and water, in the form of loches ; they are
‘employed in pharmacy in the preparation of a
great number of chemical aud pharmaceutical
cnmpound medicines, of ointments, plafters,
oily balfams, medicinal foaps, liniments, &e.
36. The oils are employed for a greit number
. of ufes in the arts ; they ferve to preferve many.
fubftanees which are covered with them, or
kept immerfed in them ; for fofténing leajthe;r,
and fkins; for preparing fut varnith; for mixing
the colours ufed in painting; for fpreading ou
a number of bodies in order to r_e‘ader_—'them
{mooth, {oft, or flexible, and to defend them from’
the action of. the water and the air; in the pre-
- paration of maflics ; for affording light by their
combuition i lamps; for mvommu the effedt
and the motion of metallic mdchmes, in the'
manufacture of foaps, &c. &

Vor, VII ey h Adrzorz
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Arrrere XII. :

OFf the Ninth of the immediate Materials of.
Vegetables; of the Tallow and the
' IWaw of Plants. -~

A, Situation.

1. I HAVE enumerated amongft the charac-
teriftic propertics of the fixed oils, their power
of thickening in the air, and of thts forming,
by the abforption of oxigen, a febacious or
waxy matter.. This charaéter fhows itfelf 1 all
cafes where the fixed oils iffue from the plants,
and are fpread out in the atmofphere.  As it
is then 1 fmall drops, more or lefs minute,
that thefe 1'[quldé exfude from the plants, being
expofed by this difpofition to the contact of the
air, they abtralt oxigen more or lefs fpeedily,
and become concrete, {o as to become a kind of
sallow or wax. :

. @, It is in this manner that @ waxy or feba-
ceous matter is formed upon the catkins of
the poplax, of the elder,, of the pine, upon the
leaves of rofemary, of fage, on the firface of
the fruit of the myrica.cerifera, of the eroton
febiferum, and of a multitude of other {eeds or
vegetable capfules. But the moft abundant,
the moft common, or rather the moft general of

“thefe formations of concrete oily fubftance,
mioze or lefs waxy, is that which takes place in
“woft plants at the extremity of their flamens,
‘ : and
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and on the external furface of the anthers with
which they are terminated. - This latter mem-
‘branous organ, which has been compared with
the tefticles of animals, prefents to the obferver,
at tl}e moment of fecundation, a greenifh or
yellowith powder, granulated, fatty to the touch, -
which is very eafily detached by the flighteft
motion or rubbing ‘of the anthers. A great
number of obfervations prove that itis of an
oily or inflammable nature: the daughter of
the celebrated Linnwens has even fhown that,
when reduced into vapour by the adtion af the
fun, this duft of the antherz, which however
is not the real fecundating part, but ouly its
aefervoir or vehicle, inflames at the approach
of a combuftible fubftance in the fiate of igni-
tion, -and prefents the fame phenomenon which
is:ablerved in the fraxinelle. ;

~ 3. Though Reanmurwas not able to con-
vert this poewder into real wax by the differ-"
ent means which he has employed for this
purpofe’; though the experiments which I my-
felf have infiituted upon the powder of the

ftamens of the male henip, did not meet with

the fuccefs which [ hoped, itcannot be doubred
that it is from this pollen that the bees extragt

‘the fubftance with which they conftrufls their

combs: after having colleéted and: yerked it
into fmall balls with’ the bruthes with which
Nature has furnifhed their paws, they cairy it
into the hive; they fwallow it, reject it by the
mouth, knead it with a2 humour that proceeds

: Hh g from
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from their bodies, give it the foftnefs and
duétility which it muft have in ovder that they

may be able to work it in the conftruétion of
their combs ; and whether this change in thes

pollen be owing to the heat of the hives, or .

proceeds from the mixture of an animal humor
with which they cover it, or finally whether it
be the cunfequence of a digeftion, or any altera-
tion produced by the aétion of their fiomach,

it is certain that the wax of the bees has no -
other origin than the polien of the ftamina of

flowers, which it refembles in many of its pro-
perties.

“Sometimes the vegehhle concrete oil, tallow
or wax, is found in the internal part of fruits

ot feeds, and feems then to owe its formation .

and its natare to a combination of O\IU‘SII in
he interior of the vegetable texture itfelf:
It is in this manner that the: parenchiyma of
*the feed of the srofun febiferum, aud; of fe-
wveral cother vegetables, ¢fpecially tlie feeds of
the caca, of th uutmcr_r, of thc coco, con-
tain 2 fubltance analogous to butter or tal-
lowe I have obferved that {everal of thefe
feeds prefent at their excernal furface a more or
lefs thick layer of real wax, well dried, conerete
and brittle, whilft theiy internal parenchyma
is impregnated with a lefs concrete oil, ora
kind; of tallow, ‘more fufible, more. foft, and
; mugh lefs refembling wax, which proves that
she contadh of the air gives to.the firlt a much

more folid fiate, a more marked oxigenation.
- B. Estrac-
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x -B. Ex:ta'ac?iun‘,

5. Turs kind of wax or tallow cannot be
extradled from the vegetable matters which
" contain it in the fame manner‘as is done with
refped to the more or lefs fluid fixed oils.  Fhe
folid fiate of thele bodies oppofes it; we are
obliged to expofe them at firft to a degree of
heat fufficient for foftening or melting thefe
fubftaiices. At this temperature, which we
communicate to the bruifed feeds, or to the
fruits that are covered with it, we may fre-
quently, by afterwards fubjecting them to the
ation of a prefs, caufe this matter-to run out.
Tt is in this manner that it is extracted in phar-
macy from the kernels of the cacao, flightly
torrefied, reduced into pafie, and afterwards
- prefled with more or lefs force.
© 6. A more commodious and furer means for
obtaining this concrete oily fubftance is almoft
“always employed. - The {eeds or the intire fruifs
hat contain it in a thin layer applied over
their external furface, ave hoiled. The heat of
ebullition fufes this concrete fubftance, and
renders it very fluid ; it then detaches itfelf from
the integument to which it adhered, and col-'
1eéts in a liguid layer at the furface of the water.
~ "This is fuftered to cool, and it is afterwards
feparated very eafily when it has become fixed
in a {olid plate at the furface of the water.
; This
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This procefs is efpecially f:mploy(.u for obtairi«
ing the wax of the galé, and fometimes for col-
Iemno- the butter of the cacao; it may be
employed in general for all the vegctable mat-
ters at the furf‘ace of which this conerete oily
juice is colleéled and thickened into a folid
layer- When it is pra&ilul with the catkins
of the poplar, the alder; the birch, the fir,
fmall quantities of akind of wax or tallow are
extradted. i
7. In thofe cafes where the veo'etable fruits

or grains contdin, 4s is partmulatl‘y exemplified
in the eroton febiferum, two kinds of concrete
oily juices, the one more folidd and of & waxy
pature at the {urface, the other fofter and of a
febaceons canfiftence in the internal paren=
chyma; we may combine both the procefles
that have been indicated in order to obtain each
" of thefe bodies feparate. = We firft boil them
whole in ‘water, which feparates the exter-
nal wax; and when thev are deprived of this
they are bruifed and cxpre{’f'cd after having
heated them m order to extraét from them the
tallow. It appears that in China this two-fold
practice isemployed in ovder to obtain feparately
the vegctable wax which is employed for mak-
ng tapers for the opulent, and the tallow which'
is ufed for preparing a kind of candles defiined
for thefe who Lam_mt afford to purchafe the
others. [ hm_:'_p pertormed  this experiment

upon the feeds of the eroton, and have obtained
tiwo matters very well diftinguifhed by the foli-

dity

-
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" are infipid, Tome are actid, auftere, or more
ar _lefs pungent. Some are inodorous and
others have a perfume. It is troe that the

latter moft frequently owe this property toa®

portion of volatile oil which is: more or lefs
1nt”“\1t\.|v and abundantly united with them,
as we {ee in the hu(rer of the nutmeg, and in
all thofe which pr ULLcd {rom ammdtlu fruits or
ferds,
10, We ‘alfy find the fame variation in the
fufibility of thefe fubfiances, from the extreme
foftnefs ‘of the butter of Galam, to the diy,
brittle,  and  coufequently lefs fufible fiate
of the=wax of palé, and that of Louifiana,
This fufibility commences between twenty-five
and thirty degrees of Reaumur’s thermometer,
and extends to above fixty, as. we fee in wax,
propetly fo ealled, the pureft and moft valuable
_ of thefe matters of vegctable origin.

D. Chemical Properiies.

11 Arx the chemical praperties of the but-

ters and the waxes of plants, whllﬂ: they ap-

proach more or lefy to thofe of the fixed oils,
prefent, however, difftrences whichdepend upon
theincancrete frate, and the ) ple"![thT‘! of oxigen
which thefe oily juices contain, Iim.d1ﬁ'crcnce
fhows itfelf at firft, both in their difiillations
aund in theie combuftion,  When wedifiil them,
we obtain water from them more cafily ; they

101([ nore {ebaeic ac1d they afford an oil

fufﬁf'
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fufficiently thick and concrefcible, " which 1s

» called butter of war; we extract from them at
Taft lefs hidrogen gas, but more carbonic acid.
"The cafe is the ﬁune with their combufiion;
they do not reguire fo much air in order to
burn; they yield a whiter flame, lefs fmoke and
ear bon, they burn more uniformly and more
eafily than the fixed oils. The ufe of .candles
and tapers evidently proves thefe firft facis.
When gently heated, this body becomes intirely
volatilized.

12. Moft of thefe concrete oily bodxes
which are coloured lofe this colour by degrees,
which is defiroyed hy the contac of the air
and of the atmofpheric water. ~ When. they
are expofed in fmall fragments or thin flips
ta the contadt of the air, tht:v lofe their colour
and-become white; this is what happens with

- wax when bleached, by leaving it upon the
meadows and wetting it with water, whilft at
the fame time it is expofed to the rays of the
fun. This colouring part has been compared
with that of filk.

15. Some combufiible bodics unite fiill more
eafily with thefe febaceous and waxy matters,
and frequently experience more alteration fTom

_them than from the fixed oils properly fo called.
Su]phur and phofplmrus unite with them by
fufion: The metals that are eafily oxidable are
burned by them more or lefs quickly.  Citizen
Berthollet has found that by melting wax upon

- Eopper: filings, and fuffering it to rematn upon

1 : them °
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them for fome time, this metal was much more
,fpeedilv converted by it.into green oxide than «
it is by oil; and it is very evident that thi§_
effect depends upon the oxigen fixed in the"
Wax.

14. Tt is for the fame reafon that the power-
ful acids exers fearce any aétion upon the con-
crete oils: as the fixed oils are altered by them
only in confequence of  their attraction for
oxigen; the oily juices that ave {faturated
with it have no longer the fame caufe of al-
terability ; accordingly we meet with. much .
greater difficulty in attempting their analyfis
by thefe burning bodies.  The oxigenated
muriatic acid which thickens the fixed. oils,
produces no fuch effeét upon thefe concrete
oily juices; and only whitens thofe whofe
calouring part is fufeeptible of deftraction by
oxigen. It isin this manner that the green
wax of Louifiana is very quickly whitened by
being merely immerfed and remaining for fome
huurs in this acid.

15. The facility with which the alkalis unite
with the tal]ows, the butters and the waxes of
vegetables, coifirms what I have faidabove con-
cerning faponification. It isevident that itis to
the exigenated fiate of thefe concrete matters

 that they owe the property which they pofiefs
ot combining and forming foaps with the cauf-
tic alkalis, Thefoap.of wax and foda is termed
punic war, andis frequently employed as an en-
cayftic. Thcfe combmanona potiefs, befides, all
f]lc
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the properties of the beft foaps, and may beem-

» ployed with much fuceefs for the fame ufes. As
ammonia renders the waxes likewife foluble and
fapnn.neous ; its ‘olat:ht_) may hereafter prove
of ufe in the arts, in which it flhould be an
object to apply wax in a thin layer.

16, All the chemical properties of thele
 bodies prove, therefore, that they are a kind of
oxides of fixed wils, and that they owe their
origin to a fixation of oxigen in thefe oils, toa
combination without combuftion; between car-
bon, hidrogen, and oxigen. There is reafon
to believe, that the chemieal art will at Tome
future period be able to imitate fuch a combi-
natipn, by fixing o\m-eu in the fixed oils, by
means of difterent pmce{ies and thus - con-
fiderably augmenting their value by their con-
verfion into artificial tallows or waxes. The
firft trials that have been made in this kind of
reféarch already afford the befl hopes, and they
only require to be followed with more per-
{everance.

_E. Spec ies.

17. UNpoveTEDLY we are as yet far from
knowing all the concrete fixed oily {ubftances,
which the vegetables are capahle of furnifhing ;
their number is eertainly much more confider-
able than has been fuppofed; and if we would,
or could depend apon the: vague, uneertain,
‘and frequently fo litile enlightened accounts of

travellers,
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travellers, it would be poffible to prefent a pretty
confiderable 1ift of them.  But as it is impoffi- .
ble to efablifh.any thing exaét upon the fimple
affertions of moft of thefe men, who are too”
Tittle inftruéled to have been able to give exaft
notions concerning all the produés of which
they fpeak, I fhall here content myfelf with
- ndicating the principal and the beft known
fpecies of this genus, amongft thofe which I
have been able to fubject to fome experiments,
or which able chemifts have indicated.

18. In this view I ihail here cite the twelve
following fpecies : the butters of cacao, of coco,
of- nutmeg, of Galam; the vegetable tallow
called queyamadnn that of the eroton febife-
“rum, the wax of the galé, the pela of the Chi-
‘nefe, the wax of Loulﬁana thie wax of the ecat-
kins, of the birch, of the alder, and of the poplar,
the leaves of rofémary and fage; ﬁnaily the pol-
len of theanthers, and wax, plapf.ll) {o called,

A. The butter of eacao 15 extradted from the
pafie of the feeds of this plant, theobrama cacdo,
either by {ubjeéling it to the prefs, after hay-
ing expofed it to the vapour of boiling water,
_or by boilingit in water. More than a-third
and cven’ ncarh half the quantity of this pafteis
extradted F|0m it, when the cacaois fnund and

Lnt _good quality. - At firlt it is a little fa_wn-_n_
coloured or yellowiih; it 1s purificd by melting
it again in water. It is then white, of a mild
tafie, flightly granulated in its fiatiore, xery\-
unéiuous to the feel, fufible between “twenty-

eight
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eight and thirty-five of Reaumur’s feale. Tt is
_ this concrete oil that gives to chocolate ity
" mild and unétaous taﬁe, it is fometimes the
*caufe of the difficulty which certain flomactis
experience in digefting chocolate; it is much
employed in pharmacy. 2

B. The butter of coco, isfound in the fruit
of the palm, named cocofnucifera ; its heated
pulp is expreffed: fome naturalifts fay, that it
is feparated from the milk of coco in the form
of cream ; it is found- congealed and granulated -
in the oils of cogo that aré frequently fent to
Europe. It is employed as a condiment in

._countries where the palm abounds,

C. The butter of nutmegs is extrafted from
this feed, myriftice officinalis, bruifed, foftened
with water, and {ubjected to the aétion of the
prefs; it is fufficiently folid, of an orange yel<
low colou, of a pleafant and aromatic odour,
which it owes to the portion of volatile il that
is combined withit. It hasan acrid and firong
tafte, which is much diminiflied by keeping it
fufed, by agitating it in a large quantity of
water, and by heating it for fome time.

.D. There 13 bmmht from Seueoal and comes
by the way of the commerce of tlie  inte-
rior of Africa, an otly, conciete, {oft and very
fufible juice, which is called butter qualam
from the African town where it is taken in
the way of exchauge; it is yeilowlih, almoft,
always rancid, and acrid. It is fuid to be em-
ployed as 2 condlmen’r. in the country. The

tree,
¥
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tree, or the plant, which furnifhes it is not
known. 4
E. The Queyamadoa is another Fpeczeq of cony
- erete butyriform juice, which conres from Cay-
enne and Guiana : the tree whofe fruit affords
_this butter, is called wirola febifera, by Aubilet;
itis a myriftica. Thiskind of butter.is faid to be
employed both as condiment, and as a com-
bufiible fubftance, in the country. . .

F. The croton [ebiferum, ov fupiwm cerife~
rum of Brown, Jacquin, and Juffieu, produces
in America, and id many ‘other hot countries,
fruits nearly round, the external tegument of
-which is covered with a layer of waxy matter,
which is fufed with the aid of boiling water,
and colledts at the {irface of this liquid, where
it becomes fixed by cooling. T have already
obferved that we may extract from the bruifed -
kernel another matter which is lefs hard and
lefs dvy, more fufible, more analogous to but-
et Itsfmell, whichis fufficiently agreeable,
induced fome young perfons who performed this
experiment in my laboratory, to try it asa
condiment with fpinach; it gave them all a
more or lefs violent purging, attended with
ftrong colic pains. It feems this depends upon
the perifperma, which is alwzys acrid and pur-

. gative in this family of plants.

Gr. The wax of the galé is extraéted in abun-
dance in China, and in ‘many of the Eaft-
ern countries, from the feeds of the my-
ram ccr:fem and from one or  two: ‘other
fpecws
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fpecies of myrica, called wax-trees. Its feeds,
which are round, and of a bulk nearly fimi-
lar to that of the fmalleft coriander-feeds,
are covered with a layel of white wax, which
eafily feparates from them by the aéiion of
boiling water, and fiwims upon the furface of
this Ilqmd where it becomes fixed by eooling.
Fine tapers are made of it.  We arc alfo affured

“that after having extra@ted this external wax,

which is very dry and very fimilar to bees wax,
the Chinefe obtain from the bruifed feeds: re-
duced into a pafte, another fat matter, more
foft, more refembling tallow, and which they
employ in-the fabrication of a kind of candles,
which are cheaper than the tapers of the wax of
the gulé. ~Abundance of wax is extraéted in
North America from the fame myrica cerifera.

. H. There is known in China, by the name of '
pela, another kind of eeriform juice, folid, eon-
crete, even brittle, of a very beautiful and very
fine grain, with w hmh the Chinefe fabricate the
moft highly efteemed wax-works. We have
hitherto no accurate knowledge coneerning its
origin. - According to the report of the mif-
fonancs, we ﬂlould be led tobelieve that it is
a wax wrought upen a tree by theinfeéts; but
they add, that the fpecws of worm which pre-
pates it, contains it in its interior, and that it is
extratted from the worm itfelf. Others fay,
that they are kinds of fmall combs formeﬂ by

“the infects upon the leaves of the tree, which

are wrought in order to extraét the pela from
them.
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them. ' Nothing: poﬁtwe is' yet known con-
cerning this fubjeét. ~ * * »

L. We ought to be better acquainted w1th the '
valaable 'md lmportant matter which is called -
wax of Lowifiana, (myrtle waw)and which in fa&
affordsa wax as fine as bees-wax, the properties
of which it would be very ufeful to fiudy, and
to increaft its importation into France.  This
dpecies of green, mdnnl‘ated brittle, dry wax
is extracted from rhe feeds of a tree which ap-
pears to be the fame with the myrica cerifera,
or 2 proximate fpecies, but with refpect to
which there s fiilll much uncertainty.  Neither
-is" il known in what manner it is ‘extracted,
thoush it is very probable that it is by boiling
in water, [t is imported into Barope in large”
cakes of the weight of feveral kilogrammes, of

! greyifh or yellowith colour. I have feen it
of four different cafts. It is bleached very
quickiy hy expofure to the air and dew; the
oxigenated muliatic allo quickly deptives it of
its colour, andf bleaches it ‘completely. By
fufing it afterwards; “we obtain @ {pecies of
wax almolt as fine as bees wax,  and which
may ‘be employed for the fame purpofes. Tt is
faid that the preen colour proceeds from the
copper which is added to it, or from the €op-
per vetlels ‘i whic h this was is melted. 'iltcru
js" reafon” to believe that the ‘myrica ceri-
fera might be naturalized in the fouthern des
partments. The myricd galé of the. country
abaut Paris affords no wax: it is from its name’

that
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that the appellation of galé, or pinient has been
given to that of the Chinefe.

K. The male catkin of the birch, of the alder,
of the poplar, and of the pine, yield, accord-
ing to feveral authors, by boiling them in
water, a kind of whitifh wax, fufliciently folid,
in very fmall quantity, and which has not yet
been employed for any ufe, on account of its -
fearcity,  No exaét etpemnents have been
made, and nothing pofitive is known refpeét-
ing the properties of this oily juice, which per- .
lmps is nothing more than a refin, I fhall ap-
ply thefame ob’fcnatzon to the pretended wax,
which is faid to exfude from the leaves of rofe-
mary, of fage, and of feveral other labiated
plants: if it had the relations, which it is fup-
pofed to have with that of the myuca cerifera,
it is fearcely poflible to conceive how fo re-
markable a fatt fhould hitherto have elcaped
the-very multiplied inveftigations that have
been made refpeéling thefe ptants.

- L. I have already announced that the pollen
of the anthers is a {pecies of waxy matter not
adhering, nor duétile, which feems to wanta
flight change in order to become real wax, 2

£

- change which is produced in it by the fiomach

of the bees. It bas not yet heen pradticable
to convert the pollen of the anthers into real
wax by chemical procefles; but experiments
have not been fufficienttly. profecuted for thie
purpofe, and every fadt announces that by
continuing our refearches on this fubjedt, we

Vo WHnaesivedy . thall
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~fhall obtain all the ficcefs that can be withed,
It is known that the powder of the lycopodium,
which has been erroneoufly confidered as a
zefin, is very inflammable, and kindles by the ,
mere contaét of a hody in the fiate of ignition.
This powder appears to be exadlly of the fame
‘;nz»t'ure as the fe(_umlating pollen.
M. Wax, in fome meafure the laft produét
-of the conercte vegetable oils, the mofi folid,
the moft biittle, the. drieft, and the leaft fufible
of thefe concrete inflammable hodies, the moft
oxigen&t&ﬂ of all the oily oxides, is colledted in
the hives, in the interior of which the bees have
depofited it for conftru@ing their cells, of a
_colour at firfi Fawn or 'yellbw, but is deprived of
its colour, and bleached by e\pofure ‘tothe air,
after it has been melted into thin layers and -
Xknown in this fiate by the name of virgin wax;
itis the molt employed, and moft ufcful of thefe
combuftible {ubftances. Its foftnefs, its duétility,
its fufibility, its: loofe texture, its whitenefs,
even its: preﬁ_rmtlon, ifs brilliant combuition, -
Ats drynefs, its purity, and inodorous quality
render it of ineftimable value for the _purpofes
oflife. “We fhall fpeak of L]]IS fub_]ecc in the fub-
fcquent fection, :

o Ufese

« 10, Tae numerous ufes in which thefe
butters, tallows and waxes of _plants are em-
p!oyed are futﬁmentlyfcuomu I have already

: elfewliere
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ellewhere indjcated a part of them, in the enu-
meration of the fpecies: as condiments, as mild
~ aliments, as matters proper for lubricating the
, furfaces of a great number of bodies, as combuf=
tibles proper for diffufing a beautiful light,
and difpelling the obfcurity of long mnights,
thefe precious vegetable produéts render many
fervices to ‘man, = They are alfo employed for
forming the folid mafs of ftatues; for pouring
into moulds, and reprefenting in relief all the
objeéts whofe image we wifh to prefcrve, or to
imitate their forms. The feulptor, the ftatuary,
and the model-maker find in them materials
upon “which they can exercife their 'talents.
There are, therefore, few bodics more gene-
rally ‘employed ; and accordingly all’ countries
have their wax, or their particular vegetable
“ butters, and all nations are careful not to neg-
leét, or deftroy the plants which furnith them.
80. Medicine has alfo derived very important
advantages from them. The wax and the
sbutter of cocoa anfwer a great number of pur-
pdfés, and are applied to a feries of pharma-
ceutical works and preparations.  Som-times.
they ate employed s’ recipients, to bafes of
\other medicines ; fometimes they ferve to give
confiftence to rtemedies more or lefs com-
pol-lndedL fuch as ointmeits and plafters.  Their
mild or infipid tafte, their undtuous and relax-
ing quality, and their emollient property, caufe-
them alfo to be employed as primary and effen-
Iig el
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tial remedies in a great number of cafes in
wluch thefe virtues are mdmated

ARTICLE XIII.

Of the Tenih of the immediaie Materials af
Vegetables ; of the Volatile 0il.

A. Situation. -

1. THE name of wolatile oil, in very marked
oppofition to the former, is given to that oily
juice, which when heated, like the fixed oil, rifes
more or lefs fpeedily and eafily in vapour. Tt
was formerly called eflence, and effential oil, he-
canfeit was confidered as really determining the
exiftence or the effence of the vegetable matters
which furnifh it.  Befides the charaéters of vo-
latility, which diftinguifh it from the fixed
oils, it has allo a fmell more or lefs fragrant
and aromatie; ‘it is ‘on account of this. pro-
perty that it was defighated by the names of
effence and effential oil.

2. Itis not with this genus of oils as with

- the preceding; they are not' conftantly diftri-
‘buted and mlulated in the {eeds or'the fruits
of the vegetables. Experience fhows that all
‘the -parts of vegetables are capable of contain-

29, : ing
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ing them, and that by a very remarkable con-
. traft with the fixed oils, they are never met
.'\\'ith in the interior of the feeds themfelves.
This latter faét, which has not fufficiently fixed
the attention of chemifts and naturalifts, proves
that the properties of thefe oils are intirely op-
pofite to thofe of the fixed oils, and that their
ufes in nature and in the vegetable economy are
altogether different ;> their burning acrimony
would render them no lefs prejudicial to the
embryos and the plantule, than the unétuous
and nutritive mildnefs of the firft renders them
ufeful to thefe delicate beings. Nature has
taken the fame care to remove the volatile oils
from the interior parts of the feeds, as fhe has
to convey the fixed oils thither; the latter are
a real milk to the young plants; the former
would aét upon them as a deftruétive poifon.

3. There are a multitude of odorous, aroma-
tic roots, more oy lefs aerid in their tafte, which
contain volatile oil, but in fuch finall cclls,
or in fich minute veflels, that the eye cannot
diféern it in them, and that it cannot be
extraéted by mechanical means; but the finell,
the inflammable, property, and the more or lefs
hot and burning tafte of thefe woody roofs
prove them to contain this vegetable principle.
The principal examples of roots .charged with
volatile oil, are the avens or bennet, elecampane,
‘white dittany, Florentine orris-root, &= .

4. A great number of woods, elpeciuily the.
fantal, very improperly called Jandal-wood in

: j commerce, '
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commerce, and in the arts, the lignum Rhodium
_or rofe-wood, the pines, the firs; the larches, .
and moft trees of the hot climates, efpecially
_in India and America, - contain more or lefs”
confiderable quantities of volatile oil, shich is
intimately and profoundly contained in them.
The aromatic and pungent barks are alfo im-
‘pregnated with' them, efpecially ‘thofe of cin-
namon, of the caffia lignea, &c.
" 5. The leaves of all the labiated plants are
filled with volatile oil, and frequently even the
~ cellules which contain it ate vifible or perceptible
to the naked eye by the rugofities, the afperites,
the tubercles which mark the furface. There are
even fome, like thofe ealled (in French) on that
account mille-pertwis, that prefent to the eye
very numerous tranfparént points, which have
been taken for holes, but are merely {mall
cellules, covered only by the epidermis. All
thefe oily leaves are diftinguifhable by their
lively odour, which is particularly developed
when we bruife them in the hands,  and by the
manaer in which the vegetables” which bear
them quickly change' the air of the atmof-
phere.  Amongft the ‘{pecies of plants with -
* odoriferous leavcs, are efpecially enumerated
balm the mints, efpecially pepper-miunt, ‘phlo=
mis, criganum, rolemary, and many other la-
biated plants, The odorous leaves of thie um-
belliferons plants, and efpecially of parﬂcy,
< chervil, fennel ‘and angelica, alfo atford vola-
tile oil.  For the reft the chemu al charaéier of
5 this



VOLATILE OIL. , 487

this family is to contain volatile oil in' every
part.. . The leaves of the compofite plants, fuch.
*elpecially as wormwood, and camomile, afford
" much ofit; hypericum and rue are of the
fame clafs ‘

6. There are fewer flowers cap‘ablc_n’f'- furnifh-
ing it. We may however diftinguifh the florets,
and femi-florets of the camomile, as well as of
{everal fyrgenefian plants, the petals of the le--
mon and orange trees, in which it is feen -
tranfparent cayities. Many flowers contain it
in their calixes, fuch as the rofe, the clove, la-
vender, thyme, and a great number of labiated
plants ; fometimes even we can obferve the ve=
ficles that ferve as refervoins for it likefmall tus
bercles, or ridges, or parts more tranfparent than
the reft.  In geneial we obferve that the olei-
ferous perianthufes are either flefhy like thofe of
the rofe, or fquarrofe and ligneous, hke thofe
of the labiated plants.

7. Volatile oil 1s fometimes fixed in the
fruits, and efpecially in their tegnments. Va-
nilla, cardamoms, cubebs, pepper, the berries
of the juniper, are of the firfi order. - Le-
mons, orauges, citrons, bergamots, and all
the fruits of the genus eitrus, contain it in
their external coloused fkin, and in fmallcells,
excavated in theiv zefr, which are eafily per-
ceived on the outfide of thefe fiuits, -and which
appear in the form of fmali cavities difperfed
over its {urfacc: here the quantity of rhis oil
is fufficiently. conﬁ(lcrable, and. the vefervoifs

: which
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which contain it are fufficiently full for it tobe
extracted by fimple preflure, as is proved even
by the play of children when they fqueezes
orange-peel elofe’to the flame of the candle, in °
which the volatile oil affords a flath of fire and

very white fparks, as it paffes through it.
8. Laftly, there are a multitude of feeds
from which the volatile oil is-extraéted in con-
“fiderable abundance ; but it is not coutained in
their interior, as I have already remarked ; Na-
ture has even taken many precautions in order
to remove it from the embryo lodged between
the cotyledons. On the outfide of thefe there
is'a tunie, frequently horn-like, fometimes dou-=
ble, in the duplicature of which the particles of
volatile oil are lodged ; fo that being fituated on
the outfide of this hard and impenetrable inte-
gument, it cannot. pafs through and reach the
interior part.  This admivable firu@ure is efpe-
cially obferved in the feeds of a preat number
of ‘the umbelliferous plants, whofe ridgy fur-
rowed, tuberculated furface is placed beneath
thefe appendages of fmall drops of volatile oil.
What has been faid of the nutmeg, which con-
tains volatile oil in its interior fubftance, muft
be underfiood only of a particular fubftance
which is not the pulp of the cotyledons itfelf;
but a Kind of perifperma, which has no com-

munication with the embryo,

9. The quantity of volatile oil varies greatly
in the parts of vegetables that contain-it, ac-
cording to the age and the foils which have
prodaced them, Some plants yield more of this
oil
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oil when they are frefh ; athers, which are fewer
. in number, afford more of it when they are diy.
We may fee in the Elements of Pharmacy of ©
"‘Baumé, an ufeful notice concerning the pre-
parations of this matter extradted from the prin-
cipal pldnts in common ufe, in different fiates -
and in different 36’1rs %

"B. Exiradlion.

10. Tuere are two general procefles for ob-
taining wvolatile oil.  When this prineiple is
fufficiently abundant, fluid; and contained in
veficles, almoft infulated and’ pure, fo as to be
capable of being feparated from them by mie-
chanidal means, fimple expreffion is then em-
ployed. ¥t is in this manner that the volatile

- oil is extraéted from the lemon, the citron, the
bergamot and the orange; it is well known
that hy prefling the' frefh peels of thefe fruits
we caufe this oil ta fhoot cutin the liquid form.
In the fouthern departments of France, and in
Italy, thefe frell peels are rafped, the oily cells.
are lacerated, the pafte formed by the paren--
chyma impregnated with oil is preffed ‘upon:
inclined plates of glafs, the oil colle@s upon
them in drops which unite,; and run towards
the bostom where they are colleéled ; they are ©
{uffered to depofit a fine fediment by being kept
at reft in clofe vefiels; and thus are obtained what
pertumers call effences extracted without heat.

‘11; Moft of the olesphorous plants de not
admit of this treatment, becaufe  they do- not

contain -
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contain the velatile oil fo detached, fo dlfmbut-

“ed, fo fluid, and {o abundant: all thefe aiid their s

parts which are dry are treated by difiillation.

After they have been macerated for fome hours*
“in water ; they are put with the water into. a cop-_

per alembie, which is filled about tweo thirds;
a capital of tin provided with a refrigeratory is
added, and luted with fized paper to the cucur-
bit. - The fire is urged to ebullition, after cold
water has. been put into the refrigeratory; a
large quantity of the vapour of odorous water
sifes charged with volatile oil, which it aétually
contains in folution, and accompanied with the
portion of volatile oil which it cannot diffolve
on account of its abundance ; both - thefe
produfts are received into a veifel of glafs
of a particular form, which is called a Flo-
rentine. receiver, becaufe it was firft ufed at

Florence.  It'is a conical veffel having a tube . *

a little above its bottom, the upper extre-
mity of which reaches only a little below
the aperture of the receiver, and which, being
curved at this place towards the bafe, {iffers
the more abundant portion of water to run off;
~ and permits the oil to colledt in the upper part -
~of the receiver ,.fmmeﬂy ‘4 WOTI, was ein=
ployed in the difillation of the volatile oils,
but it has been laid afide, becaufe it. was per-
ceived that a’portion was loff, which attached
itfelf to the fides of the metallic tube. :
12, The water which paffes with the oil is
wh'itc, ‘turbid, and as it were milky, becaufe it

-.contams a fmall quantity of oil fufpended; but -

tlus
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this liquor gradually elarifies, by depofiting this
oil which rifes to its furface and unites with that
nwhich paffes immediately in drops. When this
" water has become clear, it is ftill chargcd\vith.the
odour of'the plant, and it was formerly thought
to be impregnated with a particular principle
of the vegetable which Boerhaave called
Spiritues Re@or; and - was defignated by the
name of Aroma in the methodical. nomencla-
ture; concerning the pretended exiftence of
which I fhall fhow that the chemifis have
committed a great error. This odorous water,
which accompanies the ‘volatile oil in its difs
tillatiop, is' mothing ‘but a . real folution of
volatile oil in the water-as T fhall foon ‘demon-
firate. " As a firlt proof 1 here mention the
property which it ‘has long been admitted to
poflefs, | of augmentiug the quantity of oil
that can be obtained by the diftillation of
a plant, when we diftil it dvy and fearcely
odorous, with the aromatic water obtained from
the fame plant: thisis always carefully praciifed
in laboratories that are managed with proper
care and attention. : : : ;
13. Some different praétices are followed in
the diftillation of the velatile oils, according
to the dry, {olid, or more or lefs hard nature,
an‘d,aceording t(? t]]t_? propo_rtinn ij this pl’ii’l(‘iplﬁ
which exifis in the vegetable fubftance. The
roots, the woods," the barks, the fruits, the
dried P[ants,.‘ are macerated for a longer or
thorter fpace: of time in water, after they gut:\-'c
fiiag v ety R PR T AN R T 0 L5 )
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been cut, chopped, ra{'ped or pounded. This -
maceration continues from fome hours to fome
days, according to the folidity or the drynefs
of the vegetable matter. In order to raife the :
mixture of water and plants to'a higher tempera-
ture, and to caufe a greater quantity of volatile
oil to come over, chemifts have recommended a
certain dofe of muriate of foda to be added, which
hy giving greater denfity to the water, canfes
it to affume a higher temperature previous to
its volatilization. The freih plantsin full vege-
tation are diftilled with lefs water, and do not
require to be previoufly niacerated, nor do they -
demand fo high a temperature in order to give
out their volatile oil. 4
 14. A procefs was formerly employed in the
- Iaboratories of pharmacy and perfumery, which
has long fince been laid afide on account of its
imperfeétion and the bad produét which it
afforded. The vegetable matter, generally dry,
efpecially the clove, was bruifed and placed upen
a piece of linen extended over the furface of a
conical glafs almoft' full of water; upon this
linen and above the vegetable ma‘tte: which it
fupported, a plate of copper containing ignited
coals was. placed ; the caloric dif'cngageci from
thefe coals penetrating the vegetable fubftance,
fufed and feparated the oil which paffed through
the linen, and fell into the glafs, where it was
colleéled at the fusface af the water. This
_operation was termed diftillation per a'f_:ﬁ:gnﬁzm,
on account of the direction which the fire placed
abuve gave to the vapour; but it afforded a
: browa
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brown and partly burned oil, mixed with that
which the firongly torrefied vegetable matter
Yielded, and with coal; it had befides the in-
» convenience of canfing a lofs of the greater part
of the volatile oil, which efcaped between the
linen and the bottom of the plate of copper.

15. As moft of the volatile oils are intended
for perfumery under the name of effences, and
appropriated to the preparation of different
fragrant matters, I muft here fubjoin a fourth
procefs which is not generally ranked in this

" order of chemical fadts, becaufe it has been con-
~ fidered as belonging to the hiftory of the aroma, -
the particular exiftence of which I do not ad-
mit, for realons which I ihall foon explain.
There are fome plants or flowers of an extremely
pleafant and agreeable odour, from whichno vo-
latile oil can be obtained by diftillation, becaufe
this principle is fo delicatc in them, fo much
attenuated, and fo eafy to be decompofed, that
the temperature requifite for difengaging it.
deftroys it, alters it, and renders it fetid : fuch.
are the tuberofe, the narcifius, the jonquil, the
lily of the valley, the hyacinth and moft of the
{fo highly fragrant flowers of the liliaceous
tribe. Such are alfo in other families of ve-
geta.bles, the refeda, the turnfole and fome
others. A method has been contrived for
colleéting, fixing, and diffolving this very fu..
gacious and decompofahle odorant plmctpie,
by inclofing thefe flowers in cotton impreg-
nated with a fixed inodorous oil, and fuffering
them ta macerate for fome time at a mild tem-
peruture
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pefiture. The oil of ben is taken for this
operation ; alternate layers of cotton impreg-

nated with it, and of flowers are placed over, -

& water-bath; the laft of the layers of flow-
ers is covered with a thick layer of the oiled
"~ cotton ; a tiu lid is elofed and well luted on;
ilie velicl is then plunged into a water-bath,
the water of which is kept at thirty degrees of
Tieat and upwards’; here it is left for fome hours,
or even fome days; it*is 'then cooled, after
which the layers of cotton aré carefully taken

out, and preffed; the oil whieli flows out is

 charged with the odorous principle ‘of the
fowers, and forms a kind of artificial effence ;
and it is fo tiue that it is to 2 volatile oil that
this odour is ewing, that by afterwards treat-
ing the perfumed oils with alechol, we take
from them all this odour, and ‘in that manner
prepare what were formerly termed fpirituous
effential waters, or fpirituous aromatie waters,

C. Phyfical Propertics.

16. TroucH volatile cil, to whatever plant
it may belong, and hosever varied it may be
in its properties, neverthelefs always prefents
fome that arc fufficiently diftinél and fuhi-
ciently marked to be capable of Deing confi-
dered as charateriftic of this genus of imme-~
diate materials ; though we may particularly
enumerate in this order their fragrance and
their volatility, yet thefe properties have fuch a
number of differences that it is impoffible to

: defcribe
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deferibe them in a peneral manner, and it be-
comes indifpenfably neceffary to take a furvey of
« the principal varieties which they prefent, in
,order to obtain a competent notion of the whole

genus
_ 17. I {hall begin with their odour. The ntmoﬂ;
firetch of the imagination cannot comprchend
the aftonifhing multiplicity of varietics and of
differences that belong to -this firft charaéer.
Not only each plant and every oil has its pecu-
liar charaéter, but it alfo varies in each of thefe
produéts, by fhades which ‘the organ of f{mell
can alone appreciate, according to a multitude
of circumftances, the influence of which it is
impofiible to point out though we can eafily re-
cognize their exiftence. What is of the greateft
importance to be well known in this refpeé,
is that there does not exift, as has hitherto been
believed a particular prineiple independent of
the oil itfelf;. which was formerly confidered as
the aroma or Spiritus Reélor, which was faid
to be difengaged from the volatile oil: it is the
volatile oil intirely reduced into wapour, and
* afting in its totality upon the olfaflory neryes.
18. The confiftence of volatile oils varies, but
much lefs than their odour. There are four
principal kinds of confiftence in thefe oils ; fome
are fluid in appearance, like water or thofe of
lavender, of rue, of lemons, of bergamot, and
of citron; this is efpecially obferved i the oils
obtained by expreffion. Some_are thick, and
vifcid, as are in general thofe of the woods, the
100ts, the bnrks and I:he fnuts of India and
> ; America,
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America. Others cougeal and affume a granu-
Jatéd or folid confiftence at temperatures more ot
Jefslow, Tuchasthofe of anifecd, fennel, parfley, <,
amd balm ;- fome of the latter are always con-,
" crete, like that of the rofe, which has the con-
fifience of a butter or fat. - Laftly, feveral are
capable  of cryfiallizing, and depofiting in
~ the midft of the portion that has remained
liquid, tranfparent polyhedra, mere or lefs yel-
Tow, which are nothing elfe. than pure oil ; 1t
appears, however, that this latter effeét which
takes place only in the courfe of time, and has
heen obferved efpecially in the oils of rofemary,
and of lavender, depends wupon 2 commence-
" ment of oxidation, as Citizen Vauquelin had
fufpected. Sometimes thefe oily cryftals have
been confounded with camphor, which is _eafy
to be diftinguifhed from them, as 1 intend to
fhow. i RhE Spvi)
19. It muft alfo be admitted that a great
difference obtains in the colour of the valatile |
oils. There are fome which are coloutlefs or
have only a Alight lemon-colour, like that of
anifeed, and moft of thofe that ate extracted
without the aétion of fite from the fkins of fruits. |
Moft are of a more or lefs marked yellow, fuchas
that of the officinal lavender, that of the greater |
lavender, which is called oil of fpike, lavendula
fpica, and a great mumber of others ; fome
are of a deep yellow, red or brown colour, as
ithe oils of cinnamon, of cloves, af Rho-
dium, &e.; deveral are blue, that of camo-
‘mile, green, ike ‘that of parfley, of a-greenifh
- 2 blue,

= e
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blue, Tike that of hyperieum; fome are obtain-
ed blue at the moment of their diftillation, but
, afterwards become red Ly lapfe of time, as is
+ obferved'in the oil diftilled from galbanum, &e.
In general the yellowith and reddifh are the
two predominant colours in the volatile oils,
and it is always at one or othm of thcfe tmn-es
that they amrive and remain. :
'20. The tafie of the volatile oils is almoft con-
ftantly acrid, pungent, hot, and even bumning ;
fonte, hmveven, ‘have only a very feeble tafte.
Frequently thofe vegetable fubfiances that ate
very acrid and ]Jhlel, do not yield an oil that
has this property, as is the cafe with pepper and
with worm-wood. ~ When we place a fingle drop
of volatile oil upon the tongue, it produces
upon it the fenfztion of a very violent burning
and irritation.  ‘This feafation frequently even
propagates and extends itfelf into the throat,
the oefophagus, and as far as the fomacly, by
an impreflion of heat and acrimony, Which
excites with ‘delicate and nervous perfons,
{pafms, bmbor,gnu, cructations, nal!fea weak-
nefs, and ficknefs, - Frequently this {cene, which
is entirely owing to the nervous aclion, ter-
minates in evacuations, Accordingly the pliy-
ficians, who rank this matter a1 uongft the almoit
cauftic and acrid hlbﬂanwa, \\hc:z it afts in the
mafs, have confidered it, when preferibed ‘only
i g very. {mall pmportlon, and extended in a
voluminous vehicle, as a ftnnulant, and more
or lefs powerfully imitating. Lis effeftis fpecdily
pz’opagated to organs far remote from the place
Vor. VIL ° Kk 2 to
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to which the volatile oil is applied : in this man-
ner it quickly imparts to the urine a firong fmell,

: wi_lich 1s frequently agreeable; and refembles that
of the iris or violets. - It is by a fimilar prin-
ciple that afparagus appears to communicate to
it an infupportable fetor.

21. In general, the volatile oil has a fpecific
gravity inferior to that of water, and as is well
known, fwims upon the furface of this liguid.
However, thofe of the clove, of cislxlanlo'ki,_aqcl
of faffafras fink in water; but it is not to be
concluded from hence, that the oils of exotic
plants, thofe of Indix efpecially, are generally
heavier than wuter, fince thofe of mace, of nut-
megs, of pepper, of cubebs, of cardamom, are

“lighter than this liquid. In general the fpecific
-rlwi'ty of the volatile oils that are lighter than
water Is to that of this lignid as 8007 BQSS
9910 to 10000. - That oi' thofe which are
heavier on the nthm liand, @ 2 10363 or 104909 :
10000.

22, To this enunciation of charaéters, or phy-
fical properties, we muft fubjoin that of the
adulterations or fophiftications which are too
nequent[y practifed upon thefe oils; it is almoft
always with the fixed inodorous oils or with -
oil of turpenting, the moft common ‘and the
cheapelt of thefe {ub{tances that the more cofily
volatile oils are diluted and their quantity in-
creafed. By rubbing apiece of fine paper which
guickly becomes impregnated with it, we dif-
tinguifh a volatile oil adulterated with.a fixed
‘0il, by the circumftance that when the portion

: S
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of e fiift has heen volatilized, there Iemﬁiné
upon the paper an oily 1pat, formed ! by the fixed
2 oil, whiclyiis not v olatilized in the fame maner.
As to thofe that are mixed with oil of turpen-
tine, they are diftinguifhed by the very charac-
teriftic odour of the latter, which remains for
fome time after the volatilization of the other.
Meére friction in the hands is frequently fuffi-
cient to diftinguifh both thicfe fophiftications
by the fmell. It 15 miore difficult to diftinguith
the mixtures of the volatile oils that refemble
onc another in their fmell, coufifience and
colour; but thefe are more rare and lefs frau-
dulent. When they are mixed with alcohol,

. we may eafily difcover this frand by throwing

them into water, which produces a very abun-
dant milk-white precipitate.

D. Chemical Properties.

23, Arrenr what has been fhown i the two
preceding articles concerning the chemical
properties of the fixed oils, it 1s only necel-
fary to compare the volatile oils with the for-
ner, and to infift upon the differences that
{ubfift between thefe two genera of bodies. It
is exvident, that the firlt difference which cha-
radterizes them, and which. is exprefied by
their name, 15 that they muft be infinitely more
difficult to be dec mnpo{ld by the action of the
fire than' the fixed oils, They are reduced fo
quickly, and {o eafily into vapour, that it is
almoft impoffible to effect their rlemmpnfnmn

Rk gi== in
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water, of which we frequently find drops mere.
ot lefs perceptible at their furface, when they

- are kept in veflels not pmpuly clofed.  Some
of them: eryftallize ; mioft of them pafs into the
refinous flate, and then lofe the greateft part
of their odour ; whieh maniteftly depends upon
the joint effeét of the lofs of a portion of their
hidrogen, and the augmentation of their car-
bon.. -

. 26 They combine fcnﬁl)ly zmt} eaﬁlv with
water. © It is {ufficient to agitate them in this
liquid. in order to diffolve them. The fluid then
contraéts a firong finell, and a flight acrid tafie ;.
it is in this manner that I prepare the fragraf
aromatic waters, which are nothing more than
{olutions of volatile oil in water, prepared by
the atiion of fire, and diftillation.

97. They diffolve phofphoraus and- fuiphur
The firlt of thefe folutions, whicliis lnminous in
the dark; is very fetid, and affords phofphorated
Thidrogen gas by the afiion of fire, the fecond,

- which is very much colourecl and known by the
name of balfam of fulphur in pharmacy, aname
1o avhich that of - the oil with which it 4s pre-
pared is added; as terebinthinated, anifuted, &e.
affords much fulphurated hidrogen gas by the
aétion of lLeat. They do not act upon the
metals, nor do they combing with their ox-
ides like the fixed oils.. Tn general they are ¢
lefs difpofed than thefe to form oily rox-
ides, and when treated with oxigenated mat-
tEL; whate\ er thefe matters may be, they tend
rather
i
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rather fo be decompofed; and to fuffer tlicie
hidregen. dnd carbon to become infulated.
28. This is the reafon of the difference of tlfe
_aftion which the acids exert upon the volatile
0113,, from t]_lat which they exert upon the fixed
oils. In general the former are much more
decompofable and . alterable by thefe bodies.
The concentrated fulphuric acid renders them
brown and thick, by difengaging part of their
hidrogen with effervefcence and heat ; it con-
verts a portion of them into water. What re-
mains of the volatile oil after this ation, is
neither a refin, nor a bitumen, as has been be-
lieved ; it is really the volatile oil reduced to
coal, in part decompofed, and containing an
acid.  The nitric acid, charged with nitrous
gas, inflames them immediate] y, converts a large
part of them into water and carbonic acid, ]mt
. leayes a voluminous and light coal ; the fame
acids, diluted with water, turn thefe oils white
or yellow, and thicken them, but do not re-
duce them to the real fapbnaccous ftate, as
has been pretended. This is only a flow de-
* eompofition, which tends to convert them into
vegetable acids. - The muriaticacid alters them
but very little; “The oxigenated muriatic acid
whitens. them, 1ends,r:, them partly concrete, or
thickens them, and brings them nearer than the
preceding to the refinous fiate.

29, The afkalis do not diffolve them bhut

with much difficulty: henee the very long
difeuffions amongft the chemifts concerning
. " the
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the foap propofed by the alchemift Starkey
The fmall quantity of foap obtained by tri-

‘turating concentrated cauftic alkaline leys,

with the volatile oils, and leaving them for
fome time together, is termed f@vonule in the
methodical nomenclature, ‘in order to indi-
cate, that it is i faél a’ combination very
{lightly, or very little fapanaceous.  This weak
combination between thefe matters, evidently
depends upon the little tendency which a vola-
tile oil has to abforb oxigen without being de-
compofed by it, ar to form an oily oxide.

50, 'Fhe {alts exert no fenfible aétion upon the-
volatile oils.  The nitrates burn them with the
afliftance of heat. The {uper-oxigenated muriate
of pot-ath inflames, and deftroys them by per-
cuffion. The metallic falts and folutions arc
frequently decompoled by the volatile oils, ef-
pecially when they are left for a long time in
contact with thefe mixed combuflible bodies.
Thus a {olution of gold, agitated with a volatil
oil, and kept for & long time with it, preer
p]tates grains or plates of uo]d the otlacqunre»,
in this cafe, the property of feparating in tht
cryftalline, folid, and regalar form, as has bcel
obferved by Citizen Vw.uquehn

51. Laftly, volatile oil unites more orlefs eafif
with the different materials of veoctables tht
have alieady been examiued. M,umlage, fuer,
and even fecula, with the aid of a little heat, renier
them either foluble or capable of 1uuammg fea
long time fufpended in water, It is in this mn-

to
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of oils, which are employed in the arts, but
thall merely refer them in general to a certain
_number of principal {pecies.

33. On compuring with each other the very"
numerous volatile vils, which are extraéted from
plants for the purpofes of pharmacy or per-
fumery, I divide theminto fix principal genera,
according to their fenfible characters. their che-
mical properties; or their mixtures, and I defig-
nate thefe: fix genera by the denominations of
Jugacious oils, licht oils, wifiid oils, concrete
oils, ceraceous oils, and eamphorated ovils.

84. I term thole fugacious oils, which ecan-
not be colleéted either by diftillation, or by ex-
preflion;; which cannot be obtained except by.ab-
forbing thém from the vegetables which contain
them, and fixing them by mieans of fat oils.
The principal fpecies of this kind, which have
hitherto been confounded with the {piritus rec-
tors, or pretended aromas, are thofe of the lily,
of the tuberofe, the narciflus, of the hyzacinth,
of the convallaria, of the jafimine, of thc rcfeda,
-and of the helintrope.

- 85, The light oils of the fecond genus are
thofe which are very liquid, almoft colourlefs,
‘extraéted by the mere expreffion of the cortices
in which they are inclofed in very vifible vefi-

" cles. The beft known fpecies are the effences of

denion, of orange; of citron, of bergamot, &e.
It is to be obferved, that thefe are capable of
‘paffing into the two following ftates, with the
afliftance of time and lofs of hidrogen.

' YVor, VIIL 5 1 | 36. In
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56. In the third genus T place the vifeid or

thick volatile oils, generally of'a brown colour.

The preceding, when kept for a:long time, ar- ©=

rive at this flate.  This genus comprehends the .
cils of mace, of cardamoms, of pepper, and ‘ef-
pecially the oils that are heavier than water,
of faflafras, of cloves, and of cinnamon.

37. To the fourth genus I refer the volatile
oils, obtained like the preceding, by the aétion
of fire and diftillation, but which affume a con-
crete or cryftalline form, either by cooling; or
by a flow evaporition and cryftallization. The
principal fpecies of the firft are, the oil of par-
fley, of fennel, of anifeed, of balm, of rofe,
to.the fecond belong the oil of thyme, of
marjoram, of mint, and undoubtedly a much
greater number {ufceptible of cryftallization.

38. The fitth genus is formed by the volatile
waxy oils which nature préfents, and which
ait extracts by preflure, and their previous
foftening by means of fire, in the concrete
ftate, united with butyraceous, or waxy oily
~matters. - Hitherto, we kuow only the oil of
" mitmegs of this genus, but there undoubt-
edly exift many others' in nature, -

59. Lafily, appropriate the fixth genus of
volatile ofls to thafe which [ term camphorated,
becaufe they naturally hold in folution the vola-
tile and inflammable {ubftance, which fhall be
examined in the {ubfequent article, under the
mame of camphor. . The oils of rofemary, of
fage, of lavender, of matricaria, of marjoram,

of
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of-pullatilla, of the roots of zedoary, of vale-

rian, ‘&c. helong efpecially to this genns.
Thefe'dii‘tim‘tions. however, will be: reéti-

< fied in proportion as the obfervations upon

thefe oils fhall become more exaét and more
‘numerous,

B -Tifes:3

40. It has heen feen, b} all the preceding
details, that the volatile oils are ufeful for a
great number of purpofes. Befides the medi-
cinal properties which chardéterize them, and
which caufe them to be employed in many cafes
as very active and very valuable remedies : be-
fides their very multlphed effects, and their
frt‘qu(‘ut ufe in thf.‘ form of aromatic waters ;
befides their application as fiimulants, anti-
feptics, and external catheretics, they form the
primcipal ingredient of perfumes. The} con-
futute all the odours that were formerly called
fpiritus reciors or pertumes; it is not only in
their primitive fiate of effences that they are
employed in perfumery ; they are combined for
that purpofe with fixed mls with mucilages, .
with fecula, with aleohol, with vinegar, with
fats. They are added to the powders, and the
kinds of plants that are ufed tor filling the per-
fuming bags, the pots-pourris. Their forms and
modifications are varied in all'puiﬁble ways.

They






