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CHEMICAL OBSERVATIONS

o N

S U G A R

SECTION I
INTRODUCTORY,

UGAR has fo long been an important

J and extenfive article of commerce,
that its natural hiftory, the mode of its
culture, and the various Proceﬁ?:s, by"
which it is purified, and otherwife pre-
pared are very' 'well known It is, like-
wife, fo univerfally madf: ufe of, fora va-’
riety of ceconomical purpofes, that its gcneral

~ properties are fufficiently underftoed.. But
A.pntll very latcly, little progrefs has, becn
B _ made
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‘made in the cheémical inveftigation of its
conftituent principles; the various accounts
of the chemical nature of fugar, given by
different writers, being f{ufficient proofs
of its true analyfis being unknown to
them.

By fome it has been defcribed as the na-
tive falt of .a vegetable, -rendered inflam-
mable by the mixture of a certain por-
tion of oil.—By others it has been called
an eflential falt, confifting of an acid
united with a large quantity of a very atte-
nuated and mucilaginous earth, and with
a certain quanuty of fweet and not vola-
tile oil. - And by others it has been faid to
 be.a native foap, conﬁﬁmg of an oil ren-
dered mifcible- wuh water, by means of a
-fahnc fubf’tancc. SEI S

THESE -accounts are, obvxouﬂy, too vigue
and mdetcrmmat& 1ot to fay unmtclhgiblc,
to be-admitted as chemxcal definitions, and

tl“cy appear, cv1dcnt}y, to have been de-
: - rived
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rived -from experiments which were too
imperfet to exhibit a true analyfis of this
fubftance. For until the experiments which
were made on fugar, a very few years ago,
by thofe celebrated and indefatigable che-
mifts Bergman and Scheele, and which are,
certainly, the only ones which lead toa
rational conjecture refpecting its compofi~
tion, the only procefles employed for this
purpofe were fimple diftillations, without
addition, by different degrees of heat.

From the experiments of Scheele and
Bergman, which have been alluded to, it
is, however, probable, that fugar is com-

pofed of a peculiar acid and phlogifton, and

3

the procefs by which a feparation of thefe .

_ principles may be effetted, is as follows. .

- To one part of pure refined fugar, finely

powdered, -add three parts of nitrous acid;
expofe this mixture in a glafs alembic, to

a very gentle heat; a’ violent ‘effervefcence

will} enfue, and phlogii’ciéated _nitrov._ls acid

Bz - will
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will be condenfed in the head of the alem=
bic. When nearly one-half of the nis
trous acid is diftilled, three additional parts
of the nitrous acid fhould be mixed with
the refiduum in the alembic; a fecond dif-
tillation will now take place, and when
the refidiium begins to exchange its yellow
for an orange };uc, the veflel is to be re-
moved from the heat, and expofed in a
cold air, which will very foon produce
the feparation of chryftals. The liquor in
the veflel thould be decanted, and the cry{-
tals fhould be well wathed in warm
diftilled water: The cryftals may then be
confidered as the pure acid of fugar. By
adding three more parts of the nitrous acid
to the remaining mixtyre, more chryftals
may be- obtained. | '

‘FrE acid obtained from fugat by the
pfcceding operation, poflefles many peculiar
properties, which fufficiently diftinguith it
from all other 2cids. It would be fuper-
fluous; in this place, to enumerate thefe,

| ~as
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as they may be feen, with its affinities for
other {fubftances,in Bergman’s Diflertations,
and in his Eflay on eleCive attrattions.

ApmvmiTTING the exifterice of fuch a
principle as' phlogifton and its various afhi-
nities, accordinz to the prefent received
docrines of chemiftry, there can be little
doubt, from the refult of the preceding ex-
periment, but {ugar really confifts, as was
before obferved, of a peculiar acid and
phlogifton ; and that their f{eparation, in
this procefs, is effeted by the greater affi-
‘nity which the phlogifton has to the ni-

LY

trous, than to the faccharine acid.

It will be the obje& of the fubfe.:
quent pages to enquire whether -any of
the faéts and phenomena which refpect
the natural production of fugar, or any of
the changes produced on this fubftance
by other chemical operations, agree with
the foregoing analyfis.

AND
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"AxD this enquiry, according to the
-~ rules of chemical inveﬁ:igation,' obvioufly
divides itfelf into three parts, compre-
hending three different ftates or circum-
ftances refpecting {ugar.

I. Its produ&ion or compofition by

natural proceﬁés .

II. ITs decompofition by art, and more
efpecially by the moft general operation
to which it is fubjeted, namely, fer-
mentation.

III. Xrs revivification by the artificial
reunion of its conftituent parts. Which
feveral ftates I fhall endeavor to confider

feparafc;ly. :

SECTION
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:SECT'IQN II.

Of the produttion or com;bof ttion of fugar éy

natural proeejjes.
: ?, o ..

UGAR 1s well known to be the in-

fpiffated, or cryftallized juice of a vege-
table, and it has been afcertained by the ex-
periments of Margraaf and others, that i‘l‘T
forms a part of a great variety of plants,
though in moft of them it is in fuch fmall
quantities, and fo c]béfcly combined with
other matter, that its feparation is too diffi-
cult, and the quantity obtainable, too in-
confiderable, to ‘make thc'“proccfs‘ worth
carrying on. as a manufa&ture; The plant
from which it is obtamed in the greareft
abundancc, and Whlch 1s at prcfent alone
culmatcd for this produéhon, is the fugar‘
cané, a native of trop1ca1 chmates.

Its
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ITs exiftence in the fraits and feeds of
many plaﬁts, is, likewife obvious, from
their fweet tafte, and from their juices or
infufions being capable of the fermenta-
tory procefs.

. THERE can be no doubt, therefore,
but fugar is of vegetable origin, and our
next enquiry muft be, whether thefe two
principles, the acid énd phlogifton, of
which it feems to confift, can be deteted
ina feparate ftate in vegetables ; or whether
the experiments which have at prefent been
made on vegetation, the food of plants, its
affimilation, &e. render it probable that
thefe principles are depofited durmg the
growth of vegetables.

VEGETABLES receive food in two ways,
by their roots, and by their leaves; by
their roots, probably, water ‘and fome mi-
neral fubﬁances are abforbed ; by their
lcavcs, it is fuppo{cd that water and the

air



air of the atmofphere are taken in: Light
too, both by the direc rays of the {un, and
as it is refle@ed from other bodies, feems
to furnith {omething falutary to vegetable

life and increafe.

IT would, perhaps, be very difficult
to afcertain the peculiar kind of matter,
which plants take in By their roots, much
lefs to prove that the acid of which we are
fpeaking, is derived from the earth in
which they grow. The, exiftence of an
acid in vegetables is, however, not the
lefs certain; the four tafte of the leaves
of {ome, of the ftalks of others, :and of
the unripe fruits of many,  fufficiently
proves this; and that this acid is the fame
as that which is derived from fugay, is
highly probable, from its having been pb- -
tained by Scheele, fome t_im;; ago, from the
jhice of lemons, and, more lately, from the
foot ftalks of the rhubarb plant, in which
it feems to exift:very abundantly, .. '

¢ Tas
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Tse nature of the principle which
plants derive from the furrounding airy
has, however, Been lately more fatisfac+
torily demonftrated; and -that this princi=
ple greatly contributes to the fupport of
vegetable life, and to promote the growth
of plants, is evident, from the large ap-
paratus which mature has contrived for the
purpofe of its admiffion; an apparatus fo’
admirably adapted, by the very extenfive
furface it affords, to receive a fubftance of
fuch great rarity. .

TrE chemical reader sfieed not be in-
formed that this {ubftance is phlogifton :
From the ingenions experiments of Dr.
Prieftley, and Dr. Ingenhoufz, it would
féem, that the atmofpheric air is received
into vegetables by the medium of their
leaves, that during its circulation through
the plant, the phloglﬁon, which was com-
bined with the air, is depofited in the plant,
and that the air, when perfc&ly freed from
"thxs  principle, is returned from the plant,

' - through
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through different veffels:in the leaves, into
the common mafs of the atmofphere; the
leaves of plants being, therefore, analogous,
as performing a fimilar ~ office, _to the
Iungs of ammals, _with - this obvious dif-
ference only, that plants return the ‘air of
the étmofphere depurated from phlogifton,
and animals return it loadcd with that prin-
€lplc* - B T S

‘ C2 We

. '* Frow fome experiments which have been made by Dr,
Prieftley, fince the publication of Dr. Ingenhoufz’s Experi-
ments on Vegetables, and, more efpecially, from the more
recently publifhed Expe’riments of Sir Benjamin Tompfon
on Dephiogifticated Air, in“the firft ‘part of the Philofo-
phical’ Trapfa&ions for the year 1787 ; there feems.{fome
reafon to believe, .that the dephlogifticated air, which is ge-
" nerated by putting the leaves and green ftalks of vege-
tables into water, and expofing them, in glafs veflels, t6 the
light .of. the ‘fun, does not- iffue. from the vageta.b}cs, but
;hac it/ is {eparated from the svatcr- 5 - Socwd st R
.Tx-x is cxrcumﬁance howcvcr it may aﬂ'e& the partica-
Ia_r {yflem of  Dr.. Ingenhoufz. refpeding 'the refpiration of
plants (and which, Tconfefs, I thall :relinguith very reluc-
tantly, it being- at once fo bgautiful and fimple).by ne
means difproves “the ‘general agency, of vegetables.in puris
fying the atmofphere, infome way or other; nor does it
leflen the proofs that phlogifton foxms a very matcnal -part
of the food of plants. )

;rHE



