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SECTION L

INT ROBUGTORY:

UGAR has fa long been an important
and extenfive article of commerce,
that its natural hiftory, the mode of its
culture, and the wvarious procefles, by
which it 1s purified, and otherwife pre-
pared, are very well known. It is, like-
wife, {o univerfally made ufe of, for a va-
riety of ceconomical purpofes, that its general:
properties are fufficiently underftood. But
until very lately, little progrefs has been
B made



2 CHEMICAL OBSERVATIONS

made in the chemical 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 unkmown to

them.

-

By fome 1t 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 effential falt, confifting of an acid
united with a large quantity of a very atte-
nuated and mucilaginous earth, and with
a certain quantity of {weet and not vola-
tile oil. And by others it has been faid to
be a native foap, confifting of an oil ren-
dered mifcible with water, by means of a
faline fubftance.

THESE accounts are, obvioufly, too vague
and indeterminate, not to fay unintelligible,

to be admitted as chemical definitions, and

they appear, evidently, to have been de-
' rived

ERIL I 5. $74 § A srn i O



ON §UGAR

rived from experiments which were too
imperfe 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 conjeture 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
the procefs by which a feparation of thefe
principles may be effected, 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 efferve{cence
will enfue, and phlogifticated nitrous acid

B2 will
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as they may be feen, with its affinities for
other fubftances, in Bergman’s Difiertations,
and in his Effay on elective attrattions.

ApmitTING the exiftence of fuch a
principle as phlogifton and its various affi-
nities, according to the prefent received
doltrines of chemiftry, there can be little
doubt, from the refult of the preceding ex-
periment, but fugar really confifts, as was
before obferved, of a peculiar acid and
phlogifton ; and that their feparation, in
this procefs, 1s effeted by the greater afli-
nity which the phlogifton has to the ni-
trous, than to the faccharine acid.

IT will be the obje& of the fubfe-
quent pages to eﬁ;:iu_irf: whether any of
the fatts 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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Of the produllion or compofition of ﬁrgar by

natural proceffes.

UGAR is well known to be the in-
J f{piflated, or cryftallized juice of a vege-
table, and it has been afcertained by the ex-
petiments of Margraaf and others, that it
" forms a part of a great variety of plants,
' though in moft of them it is in fuch {mall
quantities, and fo clofely combined with
other matter, that its {eparation is too diffi-
cult, and the quantity obtainable, too in-
confiderable, to make the procefs worth
carrying on as 2 manufacture: The plant
from which it is obtained in the greateft
abundance, and which 1s at prefent alone
cultivated for this produltion, is the fugar
cane, a native of tropical climates.

Its
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air of the atmofphere are taken in: Light
too, both by the dire& rays of the fun, and
as it is refleted from other bodies, feems
to furnith fomething 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
{peaking, is derived from the 'eartl} in
which they grow. The exiftence of an
acid in vegetables is, however, not the
lefs certain; the four tafte of -the leaves
of fome, of the ftalks of others, and of
the unripe fruits of many, {ufficiently
proves this; and that this 3cid is the fams

{ _as that which is derived from fugar, is
highly probable, from its having been ob-
tained by Scheele, fome time ago, from the
juice of lemons, and, more lately, from the
foot ftalks of the rhubarb plant, in which
it {eems to exift very abundantly,

C THE
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through different veflels in the leaves, into
the common mafs of the atmofphere ; ithe

L]

leaves of plants being, therefore, analogous,
as pcrforming. a fimilar office, to the
lungs of animals; with -this obvious dif~
ference only, that plants return the air of
the atmof{phere depurated from phlogiften,
and animals return it loaded with that prin-
ciple.* |
€'z We

* Frowu 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 Experiments of Sir Benjamin Tompfon
on Dephlogifticated Air, in the firt part of the Philofo-
phical Tranfa&tions for the year 1787 ; there feems fome
reafon to believe, that the dephlogifticated air, wkichis ge-
nerated by putting the leaves and green ftalks of vege-
tables into water, and expofing them, in glafs veflels,to the
light of the fun, does not iflue from the vcgemblﬁs, but
that it is feparated from the water,

. THis circumﬂance, however it may affett the particu-
lar fyfiem of Dr. Ingenhoufz refpe&ing the refpiration of
plants (and which, T cenfefs, [ fhall relinquith very reluc-
tantly, it being at once fo beautiful and fimple) by no
means difproves the general agency of vegetables in puri-
fying the atmofphere, in fome way or other; nor does it
leffen the proofs that phlogifton forms a very material part
of the food of plants.

' THE



R e AR

12 CHEMICAL OBSERVATIONS

WE have in this, then, a fufficient proof
of the admiffion of phlogifton into ve-
getables by one procefs; but it is not im-
'prbbablc that this principle may be alfo
communicated by the fun’s rays, which,
as before obferved, are concerned in pro-
moting vegetable life and growth, in fome
other way than by producing a warmer
temperature in the atmofphere ; for, from

Tue original experiments of Dr. Prieftley on this fub-
jeét, in which air rendered fo foul as to be unfit for the
{upport of animal life er combuftion, was {o far reftored,
by a {prig of mint growing in it, as to be fit for both pur-
pofes, is, certainly, an incontrovertible proof of the firft;
and the peculiarly vigorous manner in which the piants,
which were the fubjefts of thefe experiments, flourithed
in the phlogifticated air, is, equally, a proof of the latter.

Waerner, therefore, the air be purified by circulat-
ing through plants, and depofiting its phlogifton in them,
and it be afterwards expelled in a dephlogilticated ftate,
as Dr. Ingenhoufz has {uppofed ; or whether the phlogif-
ton be abforbed by vegetables from the furrounding air,
without the air being admitted into the circulation, the
two circumftances ot the plants receiving the phlogifton,
and the air parting with it, being equally the fame, they
equally apply to the general dotrine which I have ad-
vanced, all I maintain being fimply the admiffion and
retention of phlogifton in all vegetables,

fome
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fome late experiments, there {eems reafon
to believe that phlogifton and the mattes
of light, if not one and the fame princi-
ple, are fo intimately combined, that
wherever the latter is received, the former
accompanies it. Indeed, from fome faéts
and experiments, which are related in the
Memoirs of the Academry of Sciences:of
Paris, and particularly noticed in Dr,
Black’s Lettures, it feems very probable,
that the principle of inflammability is
communicated to the leaves of vegetables
by the fun’s light; for without expofure
to light it feems impofiible to produce
the green celour of vegetables; and by
{eparating this green matter by prefiure, and
afterwards evaporating the water in which
it is diffufed, the green matter is obtained
pure, and it appears to be the moft oily
and inflammable part of leaves.

BuT whether this conjeGure‘be true or
not, it is probable that the procefs of
phlogiftication is greatly accelerated in ve-

getables
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b}: climate feems but little to affect t'#e
{oil, its influence being principally “felt
by the atnmfph::re,_ in a fuperinr tempefﬂ-‘_
ture refpecting heat, anda greater degree
of phlogiftication : for, with regard to foil,
the fame general variety of ftrong and light,
of argillaceous, mixed and fandy, occur,
perhaps; alike in all climates. Now in all
climates in which vegetables can exiit
with any degree -of vigor, the acid of
plants feems to be produced: Even the
fruits of warm climates will be produced
in cold ones, and they will differ from
thofe which grow in warmer ones, in
their having the acid principle only.

IT may, pofiibly, be fuppefed that theat-
mofphere itfelf may furnith this acid, and 53
the various fuggeftions of Dr. Prieftley re-
fpeting the conftitution of atmofpheric |
air, and from which he is induced to
{uppofe the air to be a kind of fulphur,*
would,

* Experiments and obfervations on different kinds of
air, vol. i, page 261, 263, 204, 265, and vol. ii. page s5.
But
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~would, perhaps; juftify fuch a conjeGure:
" But if it be admitted that this acid is pro-
duced in vegetables nearly alike in all cli-
mates, it will very little affe¢t my reafon-
ing, whether it be derived from the foil or
the atmofphere; for with refpect to the
production of phlogifton, there can be no
doubt but there muft be a very great dif-
ference in climates. In hot climates, thofe
procefles which: occafion phlogifton to be
feparated from different animal and vegeta-
ble bodies, which contain it, and to be
diffufed through the atmofphere, are, cer-
tainly, more conftantly exifting, and are
carried on to a much greater extent, than
in cold ones; nor can there be any doubt,
but plants will take in phlogifton, in the
greateft quantity, where thefurrounding air
imbibes moft of it, and where, moreover,
being more conftantly under the influence
of the fun’s direct rays, their power of aflimi-
lating it appears to be fo much increafed.

But in the 17th fe&tion of hislaft volume he feems to have

relinquifhed the idea of there being any acid whatever in

the compofition of air.
IF,

! ‘JJ-?
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Ir, therefore, the production of the
acid principle in vegetables, whether de-
rived from the earth or the air, be nearly
alike, in all climates, in which vegetation
can be carried on,: and the produdtion . of
the other principle which is neceflary to
convert this acid into a faccharine fubftance,
be greateft in warm ones, we have a very
{triking reafon, why the produétion of fu-
gar, and of thote fruits which moft abound
with f{zccharine juic';sf', thould, as 1s the
fact, be greateft in warm countries.

IT can fcs'yg:e be neceflary to obferve the
difference bttween the {ame kinds of fruit
which grow in warm and cold countries,
in this characteriftic circumftance of {weet-
nefs, as a proof of the foregoing remark ;
for every one knows that in cold climates
they are harfh and four, and in warm ones
fweet; but it may be remarked, that
even thofe fruits which are ufually culti-
vated in warm countries, if cultivated in
ftill warmer ones, feem likewife to ex-

D perience
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chiefly in this; in the latter, fuch a quan~
tity only of this principle is obtained, as
is equal to fupport the life of plants, and
to impart to them the general character of
vegetables; in the former, there is prnhably
fuch an excefs of phlogifton, as to admit
fuch an extraordinary depofit of it in plants,
as will be fufficient to neutralize, if I may
fo exprefs myfelf, their acid juices, thereby
producing their faccharine ftate, which
may truly be confidered as a peculiar cha-
raCter of vegetables.

AT the fame time, though it is very ob-
vious that a much larger quantity of phlo-
gifton muft be fet at liberty in hot cli-
mates than in cold ones, and in {fummer
than in winter, from the greater putrefac-
tion of animal and vegetable bodies, which
takes place under thofe circumitances, yet
it may ftill, perhaps, be objected to the
preceding application of th_i_s,'__;chat;thq fact
of a fuperior phlogiftication of the air, in,
hot climates, has not yet been afcertained
by the cudiometer, and that on the con-

D2 trary
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on as rapidly and extenfively by vcgetatién,
as phlogiftication goes on by putrefaion,
1t may eafily be underftood why the gene-
ral mafs of airdoes not, under thofe cir=
cumitances, containa more than ufual quari-
tity of phlogifton: the difference between
climates not being, probably, in the
quantity of phlogifton retained in the at=
mofphere, but in the quantity, which in
a given time is received by it and paffes
through it, and this will, obvioufly, de-
pend upon the celerity with which thefe
procefles are carried on, and their relative
proportion to each other. Indeed, were
not a much larger quantity of phlogiften
fet at liberty in warm climates than in cold
ones, and vegetation could, at the fame
time, be equally fupported, it is evident
that the air muft be much purer there
than in cold ones; for as experiment feems
to prove that dephlogifticated air is per=
“petually iffuing from the leaves and green
ftalks of vegetables, while they are expo-
' fed to the light, or at leaft, that vegetables,
by fome procefs or other, effe¢t the purifi-
cation
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I am the more difpofed to think this is
really the cafe, and that the air is not .
more phlogifticated, though more phlo-
gifton pafles through it, in warm countries
than in cold ones, becaufe I believe it pro-
bable, that a much greater degree of phlo-
giftication than is found in temperate cli-
mates, would render. it unfit for the pur-
pofes of animal life, as even in cold cli-
mates, where the fources of phlogifton
are certainly feweft, the puré, vital, de-
phlogifticated air, according to the experi-
ments of Scheele and Bergman, fcarcely
conftitutes one-fourth part of the atmof-
phere; and as the proportion of animals
in different climates, is, perhaps, nearly
alike, greater or fmaller numbers, depend-
ing more upon artificial than natural
caufes, the fame ftandard of ‘purit}' {feems
alike neceflary in all countries.

BuT to return more :mmediately to the
fubject—The different degrees or ftages of
ripenefs which fruits pafs through, be-

fore
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fun, and, indeed, on account of the ab-
fence of phlogifton its prefence is, even
there, moft obvious.

ACCORDING to Dr. Ingenhoufz, plants
and parts of plants, in very fhady places,
give out phlogifticated air ; we have, then,
a ftill further reafon, conformable to the
preceding” general principles, why fruits,
under thofe circumf{tances, fhould be four;
for, independent of there being lefs phlo-
gifton abforbed by that part of the plant
which is hidden from the fun’s light, it
feems not even to have the power of re-
taining that phlogifton, which admitted
into it by fome other part which may be
cxpofed to the fun; is-brought to this in
the courfe of its circulation through the
plant.

Tue acid of fruits feems, alfo, to be
more early depofited than the phlogifton,
for when the fruit is firft formed, at leaft

when it has acquired fome degree of bulk
E as
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undergo fome degree of decompofition ;
and this evidently takes place when any
degree of putrefaction comes on. Now
the changes produced by the means before
alluded to are, probably, of this kind; a
degree of putrefaction is induced, notindeed
fo much as materially to change the texture
and quality of the body, but fufficient, per-
haps, to feparate fome phlogifton from the
vegetable parts, (and that a degree of pu-
trefaCtion may be induced in fruit, fuffi-
cient to {et at liberty fome phlogifton,
without fenfibly changing its form and tex-
ture, is evident, from the air which fur-
rounds fruit being fo {foon rendered noxious),
which uniting"with the acid, which is in
contat with it, and which has an affinity
for it, renders it more faccharine. A
ftriking example of this may be adduced in
the bruifed parts of fruits, in which the
difunion of the vegetable matter being
more compleat, putrefaction is advanced
fomewhat further, a greater quantity of

phlogifton is fet at liberty and abforbed by
E2 the
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times experienced in the inftance of
Pﬂ‘:l.l' Se

SomE of the late autumnal fruits, which,
in this climate, feldom attain to maturity,
on account of the approach of winter, ac-
quire a f{weetnefs from the influence :of
froft; the effe&t of which, asin the laft
recited inftance, is toinduce a degree of
putrefaction, and, probably, to fet at liberty
fome portion of phlogifton—Several kinds
of plumbs, particularly the bullace and
floe, are {o well known to be mellowed by
this caufe, that they are ufually fuffered to
remain on the tree, till there has been
frofty weather.

Itisalfoa fa&, that fruit even acquires
{weetnefs by being cooked ; and this, too,
is probably alfo owing to the fame circum-
ftance, the evolution of phlogifton from
its vegetable parts, Heat and moifture,
which are the principal agents in cooking,

evidently promote many of thofe procefles
by
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giftication is moft apparent in the juice
which lies in immediate conta& with the
burnt part, that being always the fiveeteft
part of a roafted apple.

Froy fome of the before-mentiened in-
ftances of fruit being ripened by other
caufes than the common procefles which
obtain in living vegetables, and more ef~
pecially from the laft recited fadt, of
fweetnefs being produced in fruit by the
application of heat, in cooking, &c. it
may poilibly be imagined, that the differ-
ence in climates, refpecting the facchari-
zation of fruits, which I have before con-
fidered as effeted by a greater quantity of
phlogifton being admitted into vegetables
in hot than in cold countrics, may be
produced, fimply, by a fuperior degree
of heat, independent of its being the prin-
cipal agent in phlogifticating the air in
thofe climates, or of a certain tempera-~
ture being requifite for the life and vigor
of plants; and the circumftance of the

fruits
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Tuis, indeed, is the more likely, be-
¢aufe a certain limitation, with refpect to
heat, appears to be requifite to preferve
the perfect union of the parts of living ve-
getable fubftance, an excefs or deficiency of
it equally difturbing the due arrangement
of its conftituent parts, and difpofing them

to difunite,

Tue effte©s of the abflence of heat in
preducing this change of arrangement in
bullace, floes, &c. have been already no-
ticed, as, alfo, that in this ir}ﬂzance, the
change was favorable to the maturation
of the fruit, probably by fetting at liberty
fome phlogifton which before that change
was latently combined with the vegetable
parts of the fruit, as in every change of
arrangement produced in bodies contain-
ing phlogifton, fome of that principle is,
probably, liberated: And admitting that a
a fimilar change is effected in the arrange-
ment of the conftituent parts of vegetables,

by an excefs of heat, the evolution of
F phlogifton,
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the different kinds of ath, which produce
manna, the fycamore maple, the birch,
the cocoa tree, and many other trees, {eem
to have afaccharinejuice circulating through
them, which either naturally exuding,
infpiffates in the form of fugar, or being
artificially drawn off in its fluid ftate, af-
fords a fweet liquor capable of fermenta-
tion, and of which, in many places, wine

1s made.

Tue remark which has been before
made refpecting the greater degree of fac-
charization which fruits obtain in warm
than in cold climates, may beapplied to the
{feveral trees now mentioned. = The fugar-
cane being, indeed, of no- other ufe as
a vegetable, but as it produces fugar, is
cultivated alone for that, produétion, and
is confequently confined to the warmeft
climates : but the other trees which have
been alluded to, being in moft: places
cultivated for timber, they grow in very
different climates, and exhibit, in a very

‘P 2 ftriking
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Tue {ycamore, or fugar-maple, pro-
duces very little faccharine matter in the
northern countries of Europe, but in the
warmer parts of America, it is {o abun-
dant in this tree, that the inhabitants col-
lect it, and prepare from it a fugar which
anfwers the purpofe of the ﬁigar obtained
from the cane. The fame may be remarked
of the birch-tree when planted in a warm
climate, - for it has been obferved by bota-
nifts, that the exudation of fugar from
this tree, under thefe circumfitances, is fc
great, as very foon to exhauft its vigor.
The larch, too, which in cold -countries
is {carce ever obferved to give out a faccha-
rine fluid, has it in confiderable quantity
when growing nearer the fun; in the fouth
of France a kind of manna is obtained from
this tree, of a fimilar kind, but not of
equal purity to that which is produced
from the manna-ath.—And with regard
to the manna-ath, this general difference
of climate, as refpecting its faccharine pro-
duce, is not only obfervable, in common

with
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it feems not unreafonable to attribute to
the plentiful fupply of phlogifton which
fuch {ituations afford.

In fome other parts of plants, more
efpecially in farinaceous feeds, i‘ugar {eems,
moreover, to exift in a latent ftate,at leaft
it is not obvious until fome peculiar change
in the arrangement of their component
parts has been effeGted. The faccharine
principle, in barley, may be adduced as an
inftance of this fort, and its evolution, by
the operation of malting, may, ‘I think,
be fufficiently explained on the foregoing
principles.

VecETATION is one of the feveral pro-
cefles by which a new arrangement of the
component parts of certain bodies is ef-
fected, and to produce this, it feems pro-
bable, that fome parts muft be fet at liberty
and rendered obvious, which were before
fo clofely combined as to be concealed from

the fenfes.
BARLEY
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Tuese two principles, therefore, the
vegetable acid and phlogifton, being com=
ponent parts of this grain, it is not un-
reafonable to fuppofe that fome of each
fhould be fet at liberty in the vegetative
procefs of malting, and that, uniting with
each other in the moment of their indi-
vidual feparation from the other ingredients
which compofe the barley, they fhould,
in that union, aflume the fame new fac-
charine chara&er, which their combina«
tion, in the f{everal before-recited inftances,
appears to have produced. '

TuerE are fome farinaceous roots, alfo,
which, in their common ftate, exhibit no
marks of {weetnefs, but which difcover it
by undergoing fome change of the arrange-
ment of their conftituent parts, by putre-.
faction or vegetation ; and by which, pro-
bably, as in the laft recited inftance, the
faccharine principles are evolved. Pota-
toes, which have been frozen, or which

have began to {prout, always acquire a
& {weet






O NS TG A SR, 43

which it is obtained, it {eems very pro-
bable that the procefs is a phlogiftic one.

IT appears, from obfervations made by
an ingenious and attentive French natura~
lift, the Abbe Boiffier de Sauvages, that
fwarmsof thefe little animals fix themf{elves,
in the fummer time, on the young and fuc-
culent branches of various trees, and that
their food confifts of the juice which they -
extrat from the tree by piercing the bark
of thefe young and flender branches.—
This juice, in the green parts of moft vege-
tables, is acidulous, and is peculiarly fo in
the green ftalks of the tree on which thefe
infeés moft abound, and from which they
take their name, namely, the vine. At
a certain period, after receiving this acid as
food, they part with it as excrementitious,
in the form of a gelatinous amber-coloured
liquor, which is exquifitely fweet. It
falls upon the neighbouring leaves, or upon
ftones or other bodies, which may be
near or under the animals, at the time of

G2 its
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production of fugar from a combination of
the vegetable acid and phlogifton.

Even the fweetnefs of honey is proba-
bly increafed, if not in many cafes tnt'ally
prﬂﬂuced by phlogiftication in the body of
the bee: for it appears from Reaumur’s Hif-
tory of this eﬁtraordinar}r infect, that thp
vegetable juice which they colle&t from
flowers, remains fome time in their bodies
before it is depofited in the cells of the
hive, in which fituation, it is pl'obable;
that it undergoes a fimilar change to that
of the acid juice which pafles through the
vine fretter.—There can be no doubt of
the difference between the tafte of honey
and of that fluid which is generated in
the nectaria of moft flowers, and particu-
larly in the circumitance of fweetnefs;
for though in the ne&aria of fome flowers
this fluid is found very faccharine, yet
bees colleét juice from various flowers,
in which no {weet liquor can be detected,

and



| I LT ERER L 1
L — £










ON 25 T GA R 49

to trace the principles of fugar as they are
difunited by this procefs, the confideration
of it would, in no refpect, tend to eluci-
date the prefent enquiry, and I {hall only
obferve, that fugar burnsat a moderate de-.
gree of heat, and, therefore, if the pre-
{fent opinions refpecting inflammable fub-
ftances be juft, this procefs proves that it
certainly contains a confiderable portion of

phlogifton.

By the application of the nitrous acid,
I allude to the procefs related in the firft
{ection, and which, as having been before
mentioned, it would be {uperfluous to re-
peat in this place.

BuT fermentation is the procefs to which
fugar is moft generally fubjected, the fe-
veral refults of this operation being of the
moft extenfive ceconomical ufe, and form-
ing very important articles of manufa&urq
and commerce; for it is well known, that

H | by
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ral, are the fubje&ts of fermentation, and
though many vegetable fubftances are in
different acts expofed to this procefs, yet I
believe it will be admitted, thatit is from

the faccharine parts only of thefe fubftan-
- ces, s=at the vinous and acetous refults of _
fermentation are derived.

Tue bafis, therefore, of all liquors, capa-
ble of the vinous and acetous fermenta-
tion, is fugar, either naturally diflolved in
a watery menftruum, as in the juice of the
grape, and other faccharine fruits, or in ar-
tificial folutions of it in water; and as
the great change produced by fermen-
tation is the difpofing the body, which is .
the fubje& of 1it, to aflume a new ar-
rangement of its conftituent parts, it may
be prefumed that the firft eftect of this
procefs on fugar, is the feparation of its
parts as primarily combined.

Tue firft objet of many chemical ope-

rations is to enlarge the furface of the body
H 2 to
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Axp further, even this folution requires
to be rendered ftill more rare, before the
true procefs of fermentation can take
place; and the matter of heat, whofe ten-
dency to feparate the particles of bodies, in
- various procefles, is fo well known and efta-
blithed, feems to be the agent which ef-
fects this; for next to folution in a men-
ftruum, a certain temperature refpecting
heat, appears requifite, before a true fer-
mentation can be excited.

WHEN reduced by the joint powers of
a diffolving menftruum and an expanding
heat, toa ftate of extreme rarity, the fur-
face of the fugar is fo much extended,
and the cohefion between its comimnﬂnt
parts is fo much weakened, that they
become liable to be acted upon by the fur-
rounding mediurm, according to the ge-
neral laws of chemical aflinity, and fuch
a change in the arrangement of the fe-
veral parts of the compound takes place as

may be explained to arife from the opera-
tion
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{es, and are not, under the common cir-
cumftances in which it is found, difpofed
to feparate: but by the application of a
certain degree of heat, a&ting in a fenfible
manner, the cohefion of the parts of the
coal becomes fo much leffened, that at
this time the affinity of the particles for
each other becomes lefs than their affinity
for the furrounding medium, namely the
atmofpheric air, and they confequently,
according to the great law of chemical at-
tracion, {eparate from each other, and unite
with the furrounding air.

In the fame manner, it may be pre-
fumed, the comiponent parts of fugar,
which appear to be principally -phlogif-
tonand a peculiar acid, when this fub-
ftance is reduced to a certain degree of te-
nuity, by the means before mentioned,
have the fame tendency to feparate from
each other, and unite with the furround-
ing medium, which, in this inftance, ~1s
water, and for which their attracion, under

thefe
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individually, being now no longer latent,
communicate a new {tate and character to
the liquor in which they are diffufed, for
inftead of its being a faccharine liquor, we
thould now expect it to be a phlogifticated
acid liquor; and this is obvious in the frft
change the liquor undergoes, for inftead of
its being fweet, as before, it immediately
acquires an auftere tafte, which may be
attributed to the acid, and at the fame time
exhibits the prefence of a fpirituous and
imflammable principle, and which may be
attributed to the phlogifton; both which
evidently belong to the vinous charadter;
fo that the union of thefe three ingredients,
namely, water, phlogifton, and the acid of
fugar, appears, therefore, to conftitute

wine. |

Bur though when thefe ingredients have
feparated from each other and united with
the water, the operation of fermentation
may be confidered as compleated, as far as
it relates to the decompofition of fugar,

I it
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it is not perfeCted, if confidered with re-
{pect to the new compound which is the
refult of the union of thefe ingredients with
water, or,in other words, with refpeto the
production of wine; for there are fome other
fubftances, befides the acid and phlogifton,
which are either combined with the fugar,
as component parts of it, or which are ad-
ventitioufly united to it, in the vegetable
from which the fugar is derived, which
as they do not contribute to the vinous
character, muft be feparated, and thefe
are known under the general name of
fecula or lee, and which are ufually
precipitated merely by the liquor remain-
ing for a confiderable length of time at
reft.—The acid of fugar itfelf feems, alfo,
too abundant, at firft, for the true charalter
of wine, and though foluble in water in
a certain temperature, it {eems not {o per-
feily fo in the temperature under which
wine is ufually kept, as that a quantity,
which is more than neceflary for wine,

can be held in permanent folution ; and,
therefore,
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therefore, when the wine has been for fome
time kept at reft in cafks, the fuperabun-
dant acid feparates, and chryftalizes on the
fides of the veflel, and to this is given
the name of. tartar.

Tuis acid, though thus evidently de-
rived from {ugar, feems, however, to be
materially -different to the acid of fugar;
but this will not feem extraordinary, as
probably, it has formed a combination with
fome other vegttablc. matter, which fepa-
rates at the fame time from the general
mafs. That the fixed vegetable alkali is
united with it, though not to a degree of
faturation, is well known by common che-
mical experiments, as it can be eafily fe-
parated from it; and there can be no dif-
ficulty in tracing this, the lees of wine
being evidently alkaline. The other ma-
terials with which the acid unites, may
probably have fuch an affinity for it as
not to be eafily feparated by any of the
common procefics of chemiftry., But {fup-

Iz pofing
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Tre vinous fermentation being thus
perfected, by the feparation of the fuper-
abundant acid and the other adventitious
vegetable matter, the auftere tafte which it
before had is now much leflened, and the
wine is {ofter and more grateful to the pa-
late, but retaining the phlogifton it is ftill
inflammable, and has equaIIy‘thc power of
producing intoxication, which it may
reafonably be {uppofed is derived from that
principle.

TuaT the phlogifton is ftill in a ftate
of combination with the liquor, is not
only probable from the preceding circum-
ftances, but its actual feparation may be
effeCted by art; for, by diftillation, ardent
{pirit is obtained from wine; which has
always been confidered as phlogifton united
to fo much water as will fix it, thereby
preventing its affluming that aerial form

of fugar, the acid of tartar, and the acetous acid, may
each, bydifferent procefles, be obtained from various ve-
getable acid juices,-as the acid of tamarinds, of lemons,
the juice of plumbs, apples, pears, goofeberries, forrel, ber-
beris, &c.

which
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mentioned purpofes, it will produce, upon
the common principle of heat, a further
rarefaction of the liquor, and the cohe-
fion between its feveral parts will be pro-
portionately diminifhed; and fhould cither
of the principles, which by the previous
operation became united with the water, be-
come by this means {o loofelyjattached to it,
as on the approach of another fluid tobe fen-~
fible of a fuperior attrattion, it will, as in the
former procefs, quit that body to which it
is attached by an inferior affinity, and unite
with that to which it is attrated by a fu-
perior affinity. It is probable that the
phlogifton, as the rareft and moft volatile
of the ingredients which enter into the
compofition of wine, will be moft eafily
loofened from the medium in which it is
diffufed, by the application of heat, and
if in this ftate of imperfeét cohefion, the
furface of the liquor be-in contat with the
atmofpheric air, which has a well known
and powerful affinity for phlogifton, it is
highly probably that it fhould be f{o far
attracted by it, as to quit the liquor, and

uniting
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both depending upon the fame circum-
ftance, the removal of phlogifton.

WHEN vinegar is produced by the ace-
tous fermentation, juft fuch a degree of
heat is, probably, neceffary as will volati-
lize the lighteft part only of the compound,
and which, as before obferved, 1s moft
probably the phlogifton, this heat being
found, by experiment, to be from 7o to 8o
of Fahrenheit: and when, therefore, it
efcapes in this rare and light ftate, it may
eafily be imagined that it will unite with
the furrnﬁnding air, and be foon loft to
the fenfes in the general mafs of the at.
mofphere. When wine is fubjected to the
procels of diftillation a much greater heat
is applied, and it being more than f{ufficient
to feparate the phlogifton, a portion of
water, with perhaps fome other principle,
is raifed at the fame time, which uniting
with the phlogifton, the compound is
rendered more obvious to our fenfes, than
the phlogifton in its {eparate and more rare

K {tate,
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I with I could have added, in confirma-
tion of the preceding theory of acetous
fermentation, that experiment had proved
that the air, which is in conta& with the
furface of the wine, when the procefs
1s going on, is phlogifticated, which it
certainly muft, if the foregoing conjec-
ture, refpecting’ the efcape of phlﬁgiﬂon
during that operation, be true.—I have
never, myfelf, had an opportunity of ob-
ferving this operation upon fo large a fcale
as would probably be requifite to decide
this circumftance, and I believe the air
which rifes from the furface of liquors
undergoing the acetous ~fermentation has
not yet been properly fubjected. to expe-
riment. It would, however, be nodiffi-
cult matter to afcertain this in places where
wine and vinegar are articles of manufac-
ture, more efpecially as the methads of
difcriminating between phlogifticated and
other airs, and even of afcertaining the de-
gree of phlogiftication which the air may

K 2 | have
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other: and though phlogifticated air be as
incapable of {uftaining animal life and
combuftion as fixed air is, yet a {fuflicient
reafon may be fuggefted why the latter
muftappear much more noxious than the
former, if an experiment be made on both
refpecting their power of extinguithing life
and combuftion, as they are found on the
furfaces of liquors undergoing the refpec-
tive fermentations. For fixed air being
heavier than atmofpheric air, it muft necef-
farily remain, as anincreafing ftratum on the
liquor, and confequently be in as denfe a
ftate as it is capable of affluming: whereas
the former, or phlogifticated air, having
lefs fpecific gravity than the air of the at-
mofphere, cannot be ftationary as fixed
air is, but maft conftantly be quitting the
furface of the wine, where it was gene-
rated, by its tendency upwards; (o that
unlefs it were detained on the furface by
fome mechanical contrivance, it could
never be found but in fo rare a ftate, that if
fubjected to the experiments before al-

luded
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flammable {pirit is produced by the union
of the phlogifton with water without the
acid; that the phlogifton and this peculiar
acid are obtainable from fugar, being evi-
dently produced by the decompofition of
this fubftance, and that the procefs which
difpofes fugar to give out .thefe principles
to water is fermentation.

THE true vinous character and pecubiar
qualities of wine alfo depend upon - the
perfection of the decompofition -of fugar,
and upon the proper and proportionate
combination of thefe principles with water:
a variation in this refpec, joined to the
mixture of bodies which are adventitious
to fugar, but produced with it in the ve-
getable body from which it is derived,
conftituting the difference between wines.
Thus the faccharine principle in barley
being clofely united to the farinaceous part
of the fame grain, it is, perhaps, imprac-
ticable to make a perfect folution of the
one in water, without imparting to it fuch

a portion
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a portion of the other, as will affet the
procefs of fermentation, and give a pecu-
liar charater to the wine fo produced.
Hence the difference between ale, the vi-
nous liquor produced from the faccharine
part of barley, and wine produced from
the juice of the grape.

In wine, made from the'juice of the
grape, the feparation of the phlogifton
fr8m the acid feems to be moft perfectly
effeGted, and the rédundant acid being more
~ completely done away, the wine thus pro-
duced is certainly the moft perfet ex-
ample of a vinous liquor. There is,
however, an obvious difference in wines
made from different grapes, and one of
them is the unimportant one of colour,
which feems to bear no relation to the act
of fermentation, it being, probably, pro-
duced extratively from the ikin of the
grape, merely on the common principle
of maceration. '

“Ir




I'r may, perhaps, be remarked, that I
have not mentioned fixed air as one of the
conftituent parts of fugar, though it is
evidently produced during the vinous fer-
mentation of all faccharine liquors, and
it has generally been confidered as derived
from the fugar. I have not done thic, be-
caufe I believe it would be difficult to prove
that it previoufly exifted as an ingredient
in the fugar; more efpecially as at this
time chemifts are not quite fatisfied about
the nature of this principle, and it is even
contended, thatit is compofed of phlo-
gifton and pure air. Should this be the
cafe, it may evidently be produced by fome
redundant phlogifton which does not com-
bine with the water, when the decompo-
fition of fugar firft takes place.

I'T may be right ftill further to obferve,

before I conclude the fubject of fermenta-
tion, that in ftrict chemical truth, all the

liquors derived from ‘the decompofition of

fugar in water, by the feveral procefles of
L the
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the vinous and acetous fermentation, and
diftillation, are compofed of thofe princi-
ples which, in common language, may be
faid to belong peculiarly to wine ; for, from
fome late experiments related by Dr, Crell*,
it appears that they all contain phlogif-
ton, the acid of {ugar, and water; and
that the peculiar character of each liquor is
owing to the predominance only of: the
one or other of thefe principles; thus, in
ardent {pirit, the phlogifton predominaites ;
in vinegar the acid prevails ; and in wine
they are combined fo equally, as, if I may
ufe the expreflion, to neutralize the li-
quor.  This circumftance, however,
though it was right to notice it for fake
of accuracy, can, obvioufly, make no
difference in the general principles of the

preceding theory of fermentation+-.
From

* See Scheele’s Effays—page 386.

4+ Since I wrote the above I have read Mr. Henry’s paper
on Fermentation, &c. in the {fecond volume of the Man-

chefter Memoirs, and I am much pleafed to find my fenti-
ments,

1




ON §'UG A R, 75
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From the two natural procefles which
have been related, the one fynthetic, and the
other analytic, the firft approximating and
uniting the principles of which fugar is
compofed, in the aéts of vegetation and
animalization, and the other difuniting them

11

ments, on this fubjeét, accord, fo much as they do, with
thofe of fo refpectable a Chemiff. Being each of us led
by very different circumftances to confider the principles
of fermentation, a fimilarity of fentiment may certainly
be confidered as reciprocally flrengthening both our opi-
nions.

Mr. Henry cenfiders the knowledge of the conftituent
parts of fugar, as I have done, to be moft likely to lead to
a knowledge of the true principles on which this procefs
is effeted, and to account for the feveral changes which
are produced by it. He differs, however, in one refpeét
from me, in fuppofing the decompofition of water to take
place during the a&t of fermentation, whereas I have con-
fidered the water merely as a menftruum in which the
principles of fugar are diffufed, upon being feparated from
each other in the fermentatory operation. And I cannot
help fill adhering to the fame opinion, and for the follow-
ing reafons, 1ft. becaufe the phlogifton obtained from the
fugar feems fufficient to account for that which exifts in
mine : 2d. becaufe I think it improbable that the water

L 2z fhould
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in the act of fermentation, there js cer-
tainly the utmoft reafon to believe that
thefe conftituent parts of fugar are really
phlogifton and a peculiar acid, agreeably
to the firft-mentioned experiment of the
dephlogiftication of fugar by the nitrous
acid.

THE experimentum crucis is, how-
ever, {till wanted, fully to eftablith this
theory, namely, the artificial {ynthefis of
fugar, or its revivification by the applica-
tion of phlogifton to its acid, on the
fame principle as metals are revived from

fhould be decompofed under fo low a temperature as that
#n which fermentation takes place : 3dly. becaufe if itdid
take place, atleaft to any confiderable extent, itisevi- =
dent that a great part of the water would be diffipated in
the phlogifton and dephlogifticated air which would be
liberated by its decompofition ; and laftly, becaufe I have
even my doubts relpecting the converfion of water into
air under any circumftances; at leaft the experiments
which have been hitherro made, do not appear to meto
be fuflicient to admit it as an eftablifhed chemical fa&.
See Dr. Prieftley’s Experiments on this fubje& in his fixth
volume of Experiments on Air, &c. and the Experiments
of M. De la Metherie, in the Journal de Phylique.

their
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by combuftion: this circumftance being
in metals of no confequence, as a greater
and longer continued heat is requifite to

calcine metals, than to burn vegetable or
animal matter.

WERE the attempt made, it is obvious
that it thould be with thofe bodies to
which phlogifton is moft loofely attached,
and which would, probably, part with
this principle under a lower degree of
heat than that which would produce the
combuftion of fugar, as phofphorus, ar-
dent {pirit, fulphur, the eletric fpark,:
inflammable air, &c. and poflibly, if it be
admitted that the rays of the fun contain
phlogifton, the acid might abforb fome of
this principle, if expofed a long time to-
its rays ftrongly condenfed by a lens: in-
deed this will appear the lefs improbable,
if we advert to the phlogiftication of
another acid, which is unqueftionably ef-.
fected by the folar rays, namely, the ni-
trous, which Scheele has found by re-

i peated

.
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dered as a true fugar produced by the phlo-
giftication of the vegetable acid. This
fubftance is the chryftallized folution of
white lead in vinegar. The cerufe being
an imperfe@ calx of lead, muft contain
fome phlogifton, though, evidently, not
enough to make it afflume the metallic
character. The falt thus produced feems
then to be compofed of the calx of lead,
of phlogifton, and of the acid of fugar
contained in the vinegar. By the union of
the two latter, fugar is produced upon the
general principles already advanced; and
though, in this inftance, it is fo much
impregnated with lead that it would be
unfit for any of the purpofes, for which
fugar 1s ui'ed, yet its {weet tafte and ano-
ther property which it poffefles, fufficiently
evince its truly faccharine ftate; for it is
well known to Chemifts, though it has
hitherto been very difficult to explain, that
. by diftillation an inflammable {pirit may
be obtained from fugar of lead, and though,
from ' the adventitious circumftance of a

M metallic
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- I'r may indeed, at firft, appear paradoxi-
cal that the falt of lead, obtained from
a folution of calx of lead, which obvi-
oufly could not contain, in its calciform
ftate, a fufficient quantity of phlogifton to
put on the metallic charatter, fhould be
capable of producing true lead by heat
alone; yet, if it be confidered that the
pureft vinegar contains phlogifton, it may
reafonably be fuppofed that the deficiency
of phlogifton is fupplied from thence.
For though the vinegar be evidently com-
bined with too fmall a quantity of phlo-
gifton for it to aflume the faccharine cha-
racter, and the cerufe be combined with
too {mall a quantity of phlogifton to affume
the metallic character, yet when they are
both united, the fum of phlogifton in the
whole, appears to be fufficient in one pro-
cefs, by a union with the acid, to producea
fugar, and in the other, by a union with
the metallic calx, to produce a metal ; and
the different modes in which the two ope-
rations are conducted, may, perhaps, ex-

M 2 plain
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In the fecond operation, the degree of
heat applied is precifely the fameas in that
of {melting; the acid is therefore imme-
diately feparated and diffipated, and the
calx and phlogifton uniting, the revivifi-
cation of the metal is effe®ed in the fame
manner as when a metallic calx is in con-
tact with any other phlogiftic body un-
dergoing combujftion.

SuouLDp the foregoing conjecture, re-
fpecting the {weetnefs of acetated lead, be
admitted, it follows, that the ‘effe&t of
lead, in fweetening four wines, does not
depend upon this fubftance as a metallic
but fimply as a phlogiftic body ; and thould
further experiments prove this, fome pro-
cefies may, probably, be adopted, by means
of which an equal portion of phlogifton
may be imparted to the liquor uncombined
with fo noxious a metal.

Tuis, evidently, throws a new light
upon the fubject of recovering four wines,
and
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in fveetening it, is fo certain and confide-
rable, as to make it almoft univerfally a
part of the common procefs of cyder-
making, at leaft in thofe parts of the
kingdom, where apples do not obtain
perfe&t maturity.

FronTicNAcwine, whichisvery {weet,
is frequently imitated by dealers in wine,
and Iam told that this is principally done
by impregnating fome of the weak and
acidulous wines very powerfully with ful-
phur; and, indeed, the fulphureous im-
pregnation of this wine may often be de-
tected by the tafte and fmell.—Thefe kinds
of fa&itious wines are chiefly manufatured
in Holland, and I have been informed by
an intelligent traveller, that large quanti-
ties of weak and four wine are annually
exported from Nantz and fold tothe Dutch,
where they are, probably, changed into
{weet wine by the forementioned or fome
fimilar procefs. |

Nor
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the procefs, are attratted by the air, in the
{ame manner as the refpiration of animals,
and the combuftion of inflammable fub-
ftances, are inftantly ftopped by their being
refpeively furrounded with an atmofphere
which is faturated with phlogifton.

TuaT this muft be one effe® of a
ftratum of phlogiftic vapor covering the
furface of a vinous liquor when ferment-
ing, 1s very certain; but it is at the {fame
time as certain, that the mere exclufion of
the external air, and the removal of the
liquor inte a cooler fituation, would equaily
put a ftop to the operation, and as this
would be a more fimple and much lefs
troublefome method of effeting this pur-
pofe than the application of the fulphu-
reous fumes, it is not probable.that the
latter mode would be preferred to the
former, unlefs fome other effe¢t were pro-
duced on the wine, more than the fuppref--
fion of the fermentation; and furely if the
preceding general principles be admitted,

N that
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fugar, in the calcination of tartar, on the
foregoing principles ; for as, according to
the common chemical analyfis of tartar, it
feems to confift of an acid, the vegetable
alkali, an oil and an earth, it is evident
that during its combuftion, phlogifton
may be fet at liberty from the oil; and of
courfe. may fﬂrn;l an union with the acid,
which has before been afcertained to be
fimilar to the acid of fugar. But the fu-
gar thus produced being deftructible by
fire, it is obvious that none of it can re-
main when the calcination of the tartar is
compleat, the only fixed parts which are
left, being the alkali, and the earth. The
time, therefore, at which we might moft
expect to difcover it, will be, when the
combuftion of the tartar is only partial;
for when fome phlogifton has efcaped
from that part which is burnt, and fome
acid remains in that which is not 'burnt,
it may be fuppofed that an unjon between
thefe principles may be effected, and that by
it a new compound of fugar may be pro-

N 2 duced.
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too acid to refemble fugar in tafte, both
which circumftances may, poflibly, be
owing to the f{ame fuperabundance of acid,
which is ever obferved in native fugar, be-
fore the admixture of lime; for it may
be remarked, that fugar, as a natural pro-
duct, feems to be fuperfaturated with acid,
in the fame manner as tartar, which,
though a faline compound of an acid and
an alkali, is, iIn its natural ftate, as firft
depofited, fuperfaturated with the acid.

IT may, perhaps, be urged, that the '
mere {mell of fugar is, in the preceding
procefs, too imperfect a teft of its pre-'
fence. This odor is, however, fo pe-
culiarly chara&teriftic of fugar, that I
doubt not but thofe who will make the
experiment will readily allow its fimila-
rity; and I think it may be as readily ad-
mitted to be, in this inftance of the calci-
nation of tartar, derived from fugar, as
the fulphureous fmell which arifes in the
‘burning of common gypfum, is admitted

Lo
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to be derived from fulphur. In the latter
cafe the ful-phlif' is faid to be produced
by the union of the vitriolic acid of
the felenite, with the phlogifton con-
tained in fome of the animal or vegetable
{fubftance, which is ufually combined
with gypfum, as found in theearth*: and
it is, furely,”equally as reafonable to fup-
pofe, that in the former cafe fugar thould
be produced by the union of the faccharine
acid and phlogifton, it being no more diffi-
cult to prove the previous exiftence of
both  thefe in tartar, than it is to prove
the previous exiftence of the vitriolic
acid and phlogifton in gypfum.

It has already been obferved that, in the
malting of barley, it is probable f{ugar
is produced by the evolution of phlogifton
and the requifite acid, which takes place
during the vegetation of the grain, and
both which previoufly’ exifted in a con-

® See Fourcroy’s Chemiftry.~Article Gypfum.
cealed
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cealed ftate in barley. I am, however,
inclined to think that the faccharization
of all the acid which is evolved by this
procefs, cannot be effeCted without the
application of more phlogifton than feems
to be produced from the grain, during its
vegetation*, and that this is, probably, ef-
feSied in the (ubfequent part of the procefs
of malting; in which it will appear, that
the grain is a long time expofed to phlo-
giftic fumes; and which, therefore, may,
perhaps, be confidered as another in--
ftance of the revivification of fugar
from the acid by the union of phlogif-
ton.

It has, indeed, been commonly un-
derftood, that the malt, when fufficiently

* Axop agreeably to this conjefture, it may be remarked,
that when the malt lies upon the floor, and even when
the germination has proceeded as far as is thought proper,
a four{mell may ufually be perceived. Indeed my obferv-
ing this circumftance in a late vifit to a malting office, firft
led me to fuppofe that the faccharization was not completed
in the vegetatiwe part of the procefs, and that a further
phlogiftication was, therefore, neceffary.

{prouted
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{prouted by the firft part of the operation,
is laid upon the kiln, merely that it may
be quickly and perfe@ly dried, and that
the germination may be thereby effectually
ftopped ; but if the mode, in which this
is accomplifthed, be duly confidered, it will
be found that 'fumething more than heat
1s applied; and it is, moreover, a fa&,
afcertained by repeated experiments, that
drying the grain, in any other way, as re-
fpecting the application of heat, than in
that which is commonly made ufe of,
though it may equally deprive it of moif-
ture, will not produce perfect malt.

TuE operation of kilndrying the malt,
as it 1s called, is as follows; the grain is
{pread thick upon a floor made of flat bricks,
or iron plates, which are full of perfora-
tions ; immediately under this floor is the
oven or furnace, in which is a large fire
made nf coaks, cinders, or in fome places,
billet wood ; a current of air, at the

mouth of the furnace, keeps up the com-
buftion
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buftion of the coaks, and the air which
is phlogifticated by their burning, and
which, in a common fire-place, rifes up
the chimney, paflfes, in this inftance,
through the apertures in the floor, and pe-
netrates the whole ftratum of malt, be-
fore it can pafs into the external air.
Under thefe circumftances, it is evident,
that the interftices of the malt muft be
filled with phlogiftic air, and as the grain
ufually remains in this fituation about two
days, it is obvious, that if it have the
power of abforbing phlogifton, it certainly
muft do it, when fo long in contact with
it. And that the malt does really imbibe
fome of this principle, is not only proba-
ble on the general ground of the truth of
the preceding theory, but, I believe, it
will be found, that the phlogifticated air
which rifes from the burning fubftances
underneath, is corrected in pafling through
the malt: for without its being meliorated
by this or fome other caufe, it is evident
that the air in the kiln-chamber, more efpe-

O cially
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cially the lower ftrata of it, muft be nox-
ious, and, probably, even fo much fo as
to be unfit for refpiration and combuftion.
But {e far from this being the cafe, [ am in-
formed that workmen will ffequen tlylie and
{leep many hours on the malt in this fitua-
tion, without fuffering any inconvenience:
And after mentioning this, it is {carcely ne-
ceflary toadd, that I find alfo, by experiment,
that a2 candle will burn perfeétly well in
the air which is immediately on the fur-
face of the malt.

WERE heat alone fufficient for the pur-
pofe of compleating the operation of malt-
ing, it certainly might be applied in a
much more cheap way than is at prefent
done ; for the floor on which the grain is
laid might, unqueftionably, be heated
equally without there being perfora-
tions in it, as with them; in which cafe
one kind of fuel would be as good as
another, and, confequently, the prefent

expence of previoufly burning the coals
| to
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to convert them into coaks ot cinders
might be faved.

Bur, -admitting, that the application of
phlogifton to the malt, as well as heat,
is requifite in this operation, the neceflity
of thefe perforations becomes evident, and,
alfo, the propricty of previoufly burning the
coals in fuch a way that all the water and
thofe other heterogencous particles which
compcfe fmoke and {oot may be diffipated;
for thefe, merely as fuch, would, 6bviouﬂy,
contribute little to the phlogiftication of
the malt, and would, evidently, impart
fome offenfive flavor, if not fome noxious
quality to 1t ¥,

SECTION

* Reasoning from the above premifes, it would feem
that as all the farinaceous part of the barley is feldom dif-
folved in brewing, and the grains which are Jleft have
ufually the difpofition to become four, thereby manifefting
fome of the acid principle to be flill exiting in them, it
is not improbable, but fome further faccharine mattes
might be obtained from the grain, by another expofure to
phlogifticated air, or, in other words, by being once more
Jaid on the kiln ; I have much withed to make this experi-

ment,
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to be, yet, as they all, as far as they go,
very uniformly and ftrikingly agree in
proving the fame general principles, and
as, moreover, there are no facts which have
occurred in the courfeof the enquiry, which
contradi&t the above general theory, I
think we may furely be permitted to adopt
1it, and to confider fugar, therefore, as

another of the fulphurs.

AT the fame time, it 1s much to be
withed, that the practical chemift would
profecute experiments on this fubftance,
and particularly on the acid of fugar, en-
deavouring to compleat thofe which have
already been made by Scheele and Berg-
man, and which fecem to be principally
defective, in their rnot having, among the
various combinations they made with this
acid and earth, alkalis, other acids, and
metals, united it with phlogifton.

IT may, indeed, be faid, that this has,
in fome meafure, been done by Bergman, in
the
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cal theory, but as it may poffibly be ap-
plied to the improvement of fome impor-
tant art or manufadture; for, in confe<
quence of further chemical attainments,
and which the united and well-direGted
labors of {o many ingenious men; at this
time, lead us, not unreafonably, to expett,
fhould we become better acquainted with
that extraordinary principle, phlogifton,
and be more able to detect its prefence and
to transfer it from one body to another, it
would be hazarding very little to predi&
that the procefles of wine-making, brew-
ing, &c. and of all others in which
either the feparation .or combination of
phlogifton is effected, would be much
benefited by fuch a circumftance. Perhaps,
even fugar itfelf might become a fubject
of manufadture, and by the requifite ap-
plication of phlogifton, it might be ob-
tained from many vegetables, which in
their natural ftate, contdin only the acid
principle of that {ubftance.

WERE
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WERE there,indeed, no other reafon to
encouragea further inveftigation of this fub-
je&t, that which was fuggefted in confiderin g
the nature of wine, would, furely, be fuffi-
cient, as it feems from thence not unres-
fonable to expect that it may lead to the
difcovery of fome imethod of fweetening
four wine by the application of phlogifton,
unattended with any of the pernicious ef-
fefts of faturnine folutions, which not-
withftanding the prefent laws in force
againft their ufe, in all countries where
wine is drank, will probably continue to
be mixed with it, by makers and venders
of wine, whilft they have no other method
of reftoring an unfaleable article.

Tue importance of fuch a circum-
ftance to fociety need not be infifted upon,
more efpecially ‘to the medical reader,
who cannot be ignorant of the very dread-
ful difeafes which are produced by the ad-
miflion of this metal into the ftomach

and inteftines, and of the very extenfive
mifchief,

I
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mifchief which has already been occafioned
by its introduion into the conftitution,
through the medium of wine, cyder, &c.

The very claffical and elaborate enquiry
of Sir George Baker into the caufe of the
Cholica Pi¢tonum, and his other excellent
obfervations on the Poifon of Lead, in the
London Medical Tranfaions, will fully:
juftify the preceding remark, and afford the
moft ample information on this head.

IT would be fuperfluous to enumerate
the various experiments which would be
neceflary in further purfuing this fubjed,
as they muft obvioufly occur to every che-
mift, who confiders it with attention. I am
aware, however, that there are many difli-
culties which would probablyarife, and more
efpecially to thofe who, like myfelf, have
not had much experience in chemical pro-
cefles; and there is one circumftance which
appears likely to be, at prefent at leaft, a
fource of no fmall uncertainty in afcertain-

P ing
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ing with accuracy the refults of many of
thefe operations; and this is the want of a
proper teft of the prefence of fugar.

In the fimple and uncombined ftate of
fugar, the tafte would be fufficient for this
purpofe, as fweetnefs, properly fpeaking,
belongs alone to faccharine matter: but
when it 1s either very much diluted in any
liquid, or when its peculiar tafte is covered
by the predominant tafte of fome other fub-
ftance, with which it may be united, this
can, evidently, be no longer relied upon to
difcover its prefence.

- Nor is it difficult merely to difcover the
prefence of fugar when much involved in
other matter; it is alfo very difficult to af-
certain the quantity of fugar which may be
diflolved in any fimple menftruum, in which
the prefence of fugar may be fufficiently
obvious to the tafte, A want of a method
of Eﬂ'e&ing this has long been complained

of by brewers, makers of wine, cyder, &c.
: and
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and it has lately fo much engaged the atten-
tion of thofe who are interefted in this fub-
je&, that it is, this year, the fubje& of one
of the premiums offered by the Society for
the Encouragement of Arts, Manufactures,
and Commerce, in London, a filver medal
being propofed as an honorary reward ¢ for
difcovering a practicable method of afcer-
taining the degree of {weetnefs in faccha-
rine fubftances.”

AtTeEMPTs have, indeed, been lately
made to afeertain the quantity of fugar
contained in malt worts ; at leaft this would
feem to be the cafe, from the name which
hias been given to the inftruments which
are employed for this purpofe, namely, /fac-
charometers®*. But however ufeful thofe
inftruments may be in pointing out the ad-
dition of matter which the liquor, in which

® Tue application of an inftrument of this kind is fully
explained in a work of confiderable ingenuity, on the fub-

jeét of brewing, lately publithed by Mr. J, Richardfon, of
Hull,

12 malt
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{pecimens of fuch fubftances as might,
perhaps, be the fubje® of inveftization)
if it even were effeGed, it could fcarcely be
confidered as a teft of the prefence of fu~
gar, as this proof could not be exhibited
until, by a decompofition of the fugar, it
might properly be confidered as no longer
exifting in the fubftance. '

WaeN fugar is fimply combined with
vegetable mucilage, or with any other fub-
ftance which is infoluble in [pirit, it cer-
tainly may be feparated by digefting the
compound in that fluid, and afterwards eva-
porating the {pirit, in the way in. which
Magraaf obtained fugar from f{uch a va-
riety of vegetables, and in which way I
have been informed, by a gentleman lately
returned from the Continent, that fome at-
tempts are profecuting, at this time, in
France, with the profpe& of obtaining fu-
gar from many different vegetables which are
cultivated in that country, and in fuch quan-

tities as may make it become an objec of

mercantile advantage.
Bur



tiec CHEMICAL OBSERVATIONS

But even this will fcarcely obviate the
difficulty fuggefted, being rather calcu-
lated to {eparate fugar from {uch fubftances
which exhibit fome marks of its prefence
by their fweet tafte, and which feparation
they, obvioufly, cannot effe@, if the adven-
titious matter, with which it is united, be
alfo foluble in fpirit of wine.

Tue application of the nitrous acid to
fubftances which may be fuppofed to con-
tain fugar, may, perhaps, be thought to be
another means of detecting it; but this,
like the procefs of fermentation, as it de-
compofes the fugar, and diffipates the phlo-
giftic part of it, could, at moft, only ren-
der it probable that fome fugar had been
contained in them; and as the faccharine
acid would be the only principle remain-
ing, this procefs muft be rather confidered
as difcovering that than fugar.

CoMmBusTioN, for the fame reafon,
would feem, likewife, to be unequal to the

detection of fugar under thefe circum-
{tances,
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ftances, more efpecially as all its compo-
nent parts are diffipated by the application
of much heat. There is, however, ene
circumftance attending this operation,
which, I think, may be confidered as af-
fording a tolerable criterion of its prefence;
and this is the charaGeriftic odor emitted
by fugar during burning. i

It was this circumftance which led me,
as before obferved, to fuppofe that the prin-
ciples of fugar exifted in tartar; and as its
prefence was evidently betrayed by the pe-
culiar faccharine fmell emitted during its
combuftion, it may, probably, in fome
other inftances, where it is fo much co-
vered by adventitious. matter as to be con-
cealed from the fenfe of tafte, be rendered
obvious to another fenfe by the operation
of burning.

ImPERFECT as this teft of the prefence
of fugar undoubtedly is, it appears to be the
moft likely, of any which have been men-

tioned
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