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CONTINUED.

SECT. XI.

OF INDIGO.

Tus valuable pigment, one of thé capital manufacs
tures of America, 1s obtained from the leaves of diffe-
rent species of plants ; the indigofera argentea or wild
indigo, which is said to yield the finest pigment, but in
smallest quantity ; the indigofera disperma or Guafi-
mala indigo ; and the indigofera tinctoria or French in-
digo, ‘which yields the greatest quantity of indigo, and
is therefore preferred by the planter, though its qua-
“lity be  inferior to the indigo obtained from the other
Pol. V. A
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Book IV.
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ture.

INGREDIENTS OF PLANTS.

species ¥,  For the first accurate account of the mode
of preparing indigo from these plants, we are indebted
to Labat+. Since his time some improvements have
been introduced into the manufactire ; but the mode
of rearing the plants still continues the same. In the
West Indies the seeds are sown in March, in trenches
about a foot asunder, and the plant comes into blossom,
and is fit for cutting down in May ; but in south Ame-
rica about six months elapse before it can be cut. In
the West Indies four cuttings are often obtained from
the same plant in the course of a year ; but in Ameri-
ca never more than two, and often only one. The pro-
duce continually diminishes -after the first cutting; so
that it is necessary to renew the plants from seed every
year.

The plants are cut down with sickles, and laid in
strata in the steeper, till it is about three parts full. This
is a large cistern of mason work or wood about 16 feet
square. Here they are pressed down with planks, and
loaded to prevent them frem swimming, and covered
with water to the height of four or five inches. Here
they ferment ; and the utmost attention is required to
the process. - If they be allowed to remain too long,
the pigment is spoiled ; and if the water be drawn off
too soon, much of the indigo is lost. This fermenta-
tion, according to Le Blond, goes on best at the tempe-
rature of 80°. The water soon becomes opaque, and
assumes a green colour; a smell resembling that of vo-

* Edward’s History of the West Indies, ii. 245.5 and Berthollet, Elemens
& la Teinture, \i. 37.

4 Sce his Account detailed by Dr Lewis in Neumann's Chemistry p.
433-



INDIGO.

latile alkali is exhaled, and bubbles of carbonic acid are
emitted *.  When the fermentation has continued long
enough, the liquor is let out into a second cistern, pla-
ced lower than the first.  This cistern is called the daz-
zery, and is commonly about 12 feet square and four
and a half deep. Here it is agitated for 15 or 20 mi-
nutes by means of levers moved by machinery, till the
floceuli, beginning to separate, give ita curdled ap-
pearance. A quantity of lime water is now poured in,
and the blue flocculi are allowed to subside. The lime«
water is supposed to prevent putrefaction, which other-
wise might endanger the pigment; and according to Le
Blond, it absorbs carbonic acid, which+existed in the
liquid, and prevented the indigo from separating. The
water is drawn off, and the pigment put to be drained
in small linen bags; after which it is put into little
square boxes, and allowed to dry in the shade t.
Europe was long supplied with indigo from the West
Indies and America ; but of late the manufacture has
been introduced into Indostan, and carried on with such
spirit and success as promises fair to secure to that
country in future the supply of the European market .
. The leaves of the indigofera yield a green infusion
to hot water, and a green powder may be precipitated
from it ; but unless a fermentation has taken place, nei-
ther the colour nor properties of it have any resem-
blance to indigo. Le Blond affirms that the contact of
air is necessary to the fermentation of indigo ; but his
_proofs are insufficient.  The separation of carbonic acid

* Jour.de Phys. xXxviil. 14X.
% Edward’s History of the West Indies, i1, 298+
% See Tenant’s Indian Recreations, iiv 14%

Ag

&
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Book IV. {5 g sufficient proof that chemical decompositions afé

going on during the fermentation ; but of what nature
we are ignorant. _ ' ;

The indigofera is not the only genus of plants from
which indigo may be obtained. Dr Roxburgh first
drew the attention of manufacturers to‘the nerium tinc-
torium, a tree very common in Indostan, from theleaves
of which it may be extracted in abundance. His pro-
cess is shorter. The leaves are kept in a copper full
of water, supported at the temperature of 160°, till
they assume a yellowish hue, and the liquid acquire a
deep green colour. The liquid is then drawn off, agi-
tated in the usual manner, and the indigo thrown down
by lime water *. ’ _

Indigo may be obtained also from the #satis tinctoria,
or woad ; 4 plant commonly enough cultivated in Bri-
tain, and even found wild in England +. ' When arrived
at ‘maturity, this plant is cut down, washed, dried
hastily in the sun, ground in a mill, placed in heaps,
and allowed to ferment for a fortnight. "It is then well
mixed, and made up into balls, which are piled upon
each other, and exposed to the wind and sun. In this
state they become hot, and exhale a putrid ammoniacal
smell. The fermentation is promoted, if ncqes'sa‘ry,' by
sprinkling the balls with water.” When it has conti-
nued for a sufficient time, the woad is allowed to fall
to a coarse powder ; in which state it is sold asa dye-
stuff. By treating woad nearly in the same manner
with the indigofera, indigo has been obtained from it

* Bancroft on Permanent Colours, p. 423.
1 Some thipk that this is the plant with which the ancient Britons,
stained their bodies, to make them appear terrible to their encraies.



INDIGO.

by different chemists. Justi * was one of the first of
these.  Borth published a paper on the subject in
1754+, Kulencamp f in 1755, and Edel § 4 third in
1756. '

. Chevreul obtained, by digesting woad in alcohol, and
_evaporating the solution, white crystalline grains, which
gradually became blue when exposed to the atmosphicre,
and assumed the usual appearance of indigo. These
white graias he considers as indigo destitute of oxygen.
Their crystallized state is remarkable |}

The method of preparing indigp, and of applying it
_to the purposes of dyeing, seems to have been very car-
_ly known in India; but in Europe, though it had been
_occasionally used as a paint ¥, its importance as a dye-
_stuff was not uaderstood before the middle of the 16th

century.. [t is not even mentioned in the Plictho, a ce-
Jebrated work on dyeing published in Italy in 1548.
.The Dutch were the, people who first imported it from
,_‘.Iridia, and.made its importance known in Europe, E-
ven as late as the middle of the seventeenth century,
its use was restricted in different countries. It was pro-
hibited in England during the reign of Queen Eliza-
beth; and the prohibition was not taken off till the
' reign of Charles II. It was prohibited also in Saxony,
In the edict it is 3poken of as a corrosive substance,
and called food jfor the Devil.  Colbert restricted the
French dyers to a certain quantity of it **.  Soon after
its importance began to ‘be generally understood, itwas

% Schreber’s Sammlungen, i. 68, +1In the Halic Nezwspaper.
{ Schreber’s Samimnl. viii. 448. § De Indo Germanico éx Glagte.
|| Jour. de Pbys. lxvio 373 € Plinii, Lib. xxxv. ¢. 6.

®¥ Sce Bancroft on Permanent Colours, and Besthollet on Dyeing,

5
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INGREDIENTS OF PLANTS.

cultivated in Mexico and the West Indies with such
success that the indigo from these countries was prefers
red to every other: but within these few years the East
Indian indigo, owing entirely to the enlightened exer-
tions of some of our own countrymen, has recovered its
character, and 1s now imported in considerable quanti-
ties to Britain.
1ndigo is a fine light friable substance of a deep blue
colonr. Its texture is yery compact, and the shade of
its surface varies according to the manner in which it
has been prepared. The principal tiuts are copper, vio-
let, and blue ; the lightest indigo is the best: but it is
always more or less mixed with foreign substances, part-
ly owing, doubtless to the carelessness of the prepara-
tion, and partly to the bodies which the plant contain-
ing indigo yields to water. From the anélysis of Berg-
man, to whom we are indebted for one of the most com-
plete treatises on the properties of indigo which has yet
appeared, the purest indigo which he could procure was
composed of the following constituents :
47 pure indigo
12 gum
6 resin
22 earth
13 oxide of iron

100%*
The earth consisted of 10°2 barytes
10°0 lime
1-8 silica

22:0t

¥ Bergman, v, 36. + 1bid. v. 33:



INDIGO.

But in all probability the earth differs in different
specimens ; for Proust found magnesia in considerable
quantity in the specimens which he examined *. The
47 parts of blue pigment are alone entitled to the name
of indigo; and to them therefore we shall confine our
attention in this Section. ,

Cheuvreul has lately published the result of his ex-
perimens on Guatimala indigo, which shows that the
indigo of commerce is a still more complex substance
than Bergman found it.

Hot water digested on indigo became yellow. This
liquid being distilled gave out ammonia and let fall a
greenish matter which became blue upon exposure to
the air, and possessed the properties of indigo. = After
this matter has separated, flocks precipitated of a green
colour, to which Chevreul has given the name of green
matter. It is scarcely soluble in water, but dissolves
in alkaline leys and becomesteddish. When the al-
kali is saturated by an acid the colour becomes green,
and when the liquid is concentrated the green matter
precipitates in flocks. Alcohol dissolves it and becomes
reddish ; but when spread thin upon any substance it
still looks green. . Alcohol being poured into the wa<
ter from, which the green matter had precipitated, a
substance fell of a brownish yellow colour and a bitter
and astringent taste, and which burnt on coals, emitting
the odour of empyreumatic vinegar.

The indigo thus treated was digested in. alcohol,
The alcohol dissolved ; 1. green matter ; 2. red matter 5
8. indigo. . The red matter agrees with the green in all

* Nichokon's Journal, iii. 325.

"

Chap. 1.
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INGREDIENTS OF PLANTS.

its properties except colour. " The colour does not
change by solution in alkaline leys and alcohol..

The indigo in thethird place was treated with muri-
atic acid which dissolved 1. #roz ; 2. carbonate of lime ;
3. red matter. ‘ '

The following Table exhibits the substances teken
from Guatimala indigo by these processes, and of con,

sequence its composition. 3
|’ammoma

disoxygenized indigo... 13
| green matter .
Lbitter matter

green matterosvecssecoess 30
Alcohoel red matter

Water

indiga
oL 25 C red matter ciovididisieses
Muriatic acid % % 2
carbonate of 'lime ...0..
oxide of ironand alamina

D N v o

sibicac.i .. Wi ok ik

pure indigossiueieiaiiils 45

Total 100
All indigos' do not yield ‘the- same substances ‘nor the
same proportions. - In some' the grem matter"hés a

brown colour *. 9 :

Indigo is a soft powder, of a deep blue inclining to
purple, without either taste'or smell.  {It'undergoes no
change though kept exposed’ to the air. *‘Water does
not dissolve any part of it, ner produce any change npon
itv Bergman however found, that' indigo, when! kept
long under water, underwent a kind of putrefaction, or

# Chevreul, Jour. de Phys. 1xv. 329,
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at least exhaled a fetid odour *.  'When heat is applied
to indigo it emits a bluish red smoke,7and at last burns
away with 'a very faint white flame, leaving behind it
the earthy parts in the state of ashest. The purple
smoke, as Chevreul ascertained, crystallizes in needles,
and is indigo unaltered.’

- Neither oxygen nor the simplc'combustiblcs'havev

any effect upon indigo, except it be in a state of solu-
tion'; and the same remark applies to the metallic bo-
dies:

Thefixed alkaline solutions have no action on indigo,
except it be newly precipitated from a state of solution.
In that case they dissolve it with facility, The solu-
tion has at first a green colour, which gradually disap-
pears, and the natural colour of the indigo cannot be
again restored. . Hence we see, that the alkalies when
concentrated decompose indigo {. Pure liquid ammo-
nia acts in the same way. Iiven carbonate of ammonia
dissolves: precipitated- indigo, and destroys its colour;
but the fixed alkaline carbonates have no such effect §.

Lime-water has scarcely any effect upon indigo:in
its usual state 5 but it readily dissolves precipitated in-
digo. The solution is at first green, but becomes gra«
dually yellow.  When the solution is: exposed to the
ajr, a slight green colour returns, as happens; to the so-
lution of indigo in ammeonia ; but it soou disappears ||,
The effect of the other alkaline earths upon indigo has
not hitherto been tried ; but it'cannot be doubted that
they would act nearly as lime-water, but with more

=

* Opuse. v. 39, } Ibid. p. 31. § Ibid. v. 24.
§ Ibid. 1 1bid. 2.

Chap. L.

Qf alkalics.

Earths,
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cnesgy. - The other earths seem to have but little ac-
tion on indigo in my state. !

The action of the acids upon indigo has been exa-
mined with most attention, and it certainly exhibits the
most important phenomena.

When diluted sulphuric acid is digested over indigo,
it produces no effect except that of* dissolving the im-
purities; but concentrated sulpburic acid dissolves it
readily.  One part of indigo, when mixed with eight
parts of sulphuric acid, evolves heat, and is dissolved
in about 24 hours. The solution of indige is well
known. in this country by the name of liguid blue.
Baneroft calls it sulphate of indige. ' 'While concentra-
ted, it is opaque’ and black ; but when diluted, it as-
sumes a fine deep blue colour, and its intensity is such,
that a single drop of the concentrated sulphate is suffi-
cient to give a blue colour to many pounds of water +.
Bergman ascertained the effect of different reagents on
this solution with great precision. His experiments
threw light, not only on the properties of indigo, but
upon the phenomena that take place when it is used
as a dye-stuff. = The following is the sum of these ex~
periments ¢ ‘

1. Dropt into diluted water. No change.

2. Dropt into sulpharousacid.” Colour at first blae,
then green, and very speedily destroyed.

3. In weak pitric acid it experiences no change.

4. In mariatic acid.  No change.

5. In weak tartaric acid. Becomes gradually green,

=

* Opusc, ¥, 25. ¥ Bergman, v 7.



INDIGO.

and in 144 hours had assumed a very pale yellow co-
lour. Colour not restored by alkalies.

6. In vinegar. Becomes green, and in four wecks
the colour disappeared. :

7. In weak potash. Becomes green and then colour-
less. e

8. Inweak carbonate of potash. The same changes,
but more slowly. If the solution be very weak, the
colour of the indigo is not destroyed.

9. Soda. The same as potash.

10. In ammonia and its carbonate. Colour becomes
green, and then disappears.

11. In a weak solution of sulphate of soda. Colour
after some weeks becomes green.

12. In nitre, common salt, and sal ammoniac. No
change.

13. In tartrate of potash. Became green and then
colourless. )

14. Inasolution of sugar. Became green and at last
yellowish.

15. In alum. No change.

16. In sulphate of copper. = No change.

17. In sulphate of iron.” Colour became green, and
in three weeks disappeared.

18. In the sulphurets. Colour destroyed in a few
hours.

19. Realgar, white oxide of arsenic, and orpiment,
produced uo change.

20. Black oxide of manganese destroyed the colour
completely.

21. In theinfusion of madder. Colour became green,
and at last yellow.

1

Chap. I
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22. In the infusion of woad. The same changes, bui
more speedily *.

From these experiment, it is obv;ous that. all those
substances which have a very strong affinity for oxygen
give a green colour to indigo, and at last destroy it.
Hence it is extremely probable, that indigo becomes
green by giving out oxygen. - Of course it owes its blue
colour to that principle. - This theory was first suggest-
ed by Mr Haussman, and still farther: confirmed by
Berthollet+. Now itis only when green that it is;in a
state capable of being held in solution by lime, alka-
lies, &c. in which state it is applied as a dye to cloth.
The cloth, when-dipt into the vat. containing it thus
dissolved, combines with it, and the blue colour is re-
stored by exposure to the atmosphere. . It may be re-
stored eqnally by plunging the cloth into oxymuriatic

acid.’, Hence the restoration cannot but be ascribed to

oxygen. Hence then the reason that sulphurous, acid,
the vegetable acids, sulphate of ‘iron, give sul-pnate of
ndigo a green colour.

From these experiments, we see also that the colour
of indigo is destroyed by the addition.of gh{ose substan-
ces which part with oxygen very readily, as the black
oxide of manganese. In that case the ingﬁgo is destroy-
ed, for its colour cannot be again restored.. When tlie
sulphate of indigo is poured into boiling water, it af-
fords a green-coloured solution ;. but with cold water a
deep blue solution. What is called smoking sulphurzc

~
y

% Bergmarn, v. 8. *
1 See Jour. de Phys. 1788 ; Berthollet’s Notcson Ppmr:rmrl Art da
la Teinture, p. 170 3 and Berthollet on Dyeing.
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acid dissolves indigo much more readily than the pure
acid, and evolves much more heat during the solution.
Bucholz has shown, that by boiling sulphur in pure
sulphuric acid, it acquires the property of dissolving in-
digo as readily as the smoking acid *.

Nitric acid attacks indigo with great violence; the e~
“volution of abundance of heat and nitrous gas. When
of the specific gravity 1*52, it even sets fire to indigo.
This fact was discovered by Mr Woulfe., He commu-
nicated it to Rouelle, who exhibited it in his lectures.
Sage first published an account of it+. When the acid
is diluted, the action is still violent, unless the proportion
of water be considerable. ~Mr Hatchett poured upon
100 grains of indigo an ounce of nitric acid diluted
with an equal quantity of water. The action was so
rapid, that be found it necessary to add another ounce
of water. 'When the effervescence had nearly subsided,
the liquid was placed on a sand bath for some days,
and evaporated to dryness. Water poured upon the
residuum dissolved a considerable portion of it, and
formed a beautiful deep yellow solution of an intense
bitter taste.. This solution contains only 2 very small

13

Chap. I

Action of
nitcic acid,

Forms tane
nin,

portion of oxalic acid ; but with a solution of isinglass |

it forms a copious yellow insoluble .precipitate, ' and of
course contains a portion of artificial tannin. With am-
monia, crystals precipitate, consisting of bitter prineiple
combined with ammonia t.

‘When four parts of nitric acid are boiled upon one

* Gehlen’s Jour. iii. 1. + Proust, Nicholson’s Jour. iii. 328.
{ Hacchett's Additionral Experiments on Artificial Tannin, Pl
Trans. 1805.

Bitter prin=
ciple,
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part of indigo, the pigment soon loses its colour, and is
dissolved.- The solution becomes yellow, and a thin
layer of a resinous matter appears on the surface. If
the process be now stopt, the resinous matter becomes.
firm by cooling. If this matter be removed, and the
solution evaporated to the consistence of honey, redis-
solved in hot water and filtered, potash throws down
yellow spicular crystals, consisting of bitter principle
combined with potash. . These crystals have the curi-
ous property of detonating with a purple light when
wrapt up in paper and struck with a hammer ; the re-
sin, by treating it with fresh nitric acid, may be convert-
ed into the same bitter principle. ~If the process be
stopt sooner than the point mentioned above, yellow
erystals are obtained, which are more soluble in water,
and which sublime in white needles, having all the pro-
perties of benzoic acid. These curious facts were as-
certained by Fourcroy and Vauquelin *.

Thus it appears, that by treating indigo with nitric
acid, it is converted into tannin, oxalic acid, benzoic a-
cid, and ditter principle.

Muriatic acid does not act upon indigo in its.com-
mon state, but it readily dissolves indigo precipitated
from the sulphate, and forms a blue-coloured solution.
The same phenomena are exhibited by the phospherie,
acetic, tartaric acids, and probably by alll except the a-
cid supporters |. :

Oxymuriatic *acid destroys the colour of indigo as
readily as nitric acid and obviously for the same rea-
son {. ‘

* Phil. Mog. xxiii. 256. + Bergman, v. 22. 1 Ibid.
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Alcohol dissolves a small proportion of indigo, but
it gradually precipitates again unless red matter be pre-
sent, in which case the solution is permanent *.

Indigo is not acted upon by ether or oils, at least if
the experiments of Bergman be accurate +.

- When indigo is mixed up with bran, woad, and o-
ther similar substances which readily undergo fermen-
tation, it assumes a green colour during the fermenta-
tion, and is then easily dissolved by lime or potash. It
is by this process that it is usually rendered proper for
dyeing.

When indigo is distilled, 1t yields products different
from any other vegetable substance, if the accuracy ‘of
Bergman is to be trusted. He distilled 5776 grains in a
small retort connected with a pneumatic apparatus, He
‘obtained the following products :

19 grains carbonic acid gas
173 ——- of a yellow acid liquid containing ammonia

53 ——- oil

331 ———- charcoal

516 1

He observed no other gas but carbonic acid. The
experiment ought to be repeated: if it prove true, nc
other vegetable substance agrees with it in this respect
except gallic acid. The oil was black, and had the smell
of tobacco. It dissolved readily in alcohol. The quan-
tity of charcoal appears enormous ; but Bergman’s ex-
periment was made with common indigo; thersfore

" # Chevreul, Jour. dr BPbys. Ixv. 309: $ Opurz. ¥, 35,
1 Bergman, v. 35.

15
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158 grains of earth and iron are to be subtracted 'fromi
the sum. This decomposition indicates the presence of
oxygen, carbon, hydrogen, and azote in indigo. The
proportion of the two first constituents is.uncommonly
great. "

Chevreul lately subjected common indigo to distilla-
tion. The productsobtained were, 1. ammoniacal wa-
ter. 2. Sulphur, probably combined with oily hydro-
gen. 3. A thick brown oil coutaining carbonate and
acetate of ammonia. 4. Prussiate and hydrogureted
sulphuret of ammonia. 5. A purple substance crys-
tallized in silky threads on the dome of the retorts It
was pure indigo. 6. A bulky charcoal yielding prus-
sic acid when coloured with potash. 7. Gases not ex-
amined.

Such are the properties of indigo, as far as they have
been ascertained. To descanton its importance is quite
unnecessary. Itis perhaps the most valuable, and cer<
tainly the most permanent, of all the dye-stuffs.

SECT. XII

OF GLUTEN,

I wheat flour be kneaded into paste with a little wa-
ter, it forms a tenacious, elastic, soft, ductile mass.
This is to be washed cautiously, by kneading it under
a small jet of water till the water no longer carries off



GLUTEN.

any thing, but runs off colourless ; what remains be-
bind is called gluten. It was discovered by Beccaria,
an Italian philosopher, to whom we are indebted for
the first analysis of wheat flour *.

1. Glutcn, when thus obtained, is of a grey colour,
excecdmgly tenacious, ductile, and elastic, and may be
extended to twenty times its original length. When
very thin, it isof a whitish colour, and has a good deal
of resemblance to animal tendon or membrane. In this
state it adheres very tenaciously to other bodies, and
has often been used to cement together broken pieces of
porcelain.  Its smell is peculiar. It has scarce any
taste, and does not lose its tenacity in the mouth. When
exposed to the air, it assumes a brown colour, and he-
comes as it were covered with 2 coat of oil.

When exposed to the air, it gradually dries; and
when completely dry, it is pretty hard, brittle, slightly
transparent, of a dark brown colour, and has some re-~
semblance to glue, 1t breaks like a piece of glass, and

the edges of the fracture resemble in smoothness those

of broken glass ; that is to say, it breaks with a wvitreous
fracture.

Fresh gluten imbibes water, and retains a ccrtain
quantity of it with great obstinacy. To this water it
owesits elasticity and tenacity. When boiled in water
it loses both these properties.

2. When fresh gluten is macerated for a considerable
time in cold water, theliquid becomes opaque, and con-
tains small films suspended, which do not sgon subside.
By repeated filtrations it becomes transparent ; but it

#* Collect. Academ, x. 1.

V. v, B

Chap. L

Properties.

Soluble in
water.



16

Book 1V,
My e

Fermented
gluten.

INGREDIENTS OF PLANTS.

holds in solution a little gluten, which rendersit frothy,
and gives it the property of precipitating when mixed
with oxymuriatic acid or the infusion of nutgalls." Thus
gluten is to a certain extent soluble in ‘cold water.
When the ‘water is heated, ‘the gluten séparates in -the
state of 'yellow flakes®,

When kept moist, it very soon begins to decompose,
and to undergo a‘species of fermentation. * It swells,
and emits air-bubbles, which Proust has ascertained to
consist of hydrogen and carbonic acid gases+. It'emits
also a'very offensive odour, similar to what is'emitted
by putrefying animal bodies. Cadet kept glutenin a
vessel for a week in a damp room.  Its surface'became
covered with ‘byssi, the fermentation just’mentioned
had commenced, and the odour was distinctly acid.> In
24 days, on removing the upper crust, the gluten was
found converted into a kind of paste, of a greyish white
coloiir; not unlike bird-lime. - In that state he gave it
the name of fermented glutent. If the gluten be still
left to itself, it gradually acquires the smell and the taste
of cheese.  This curious fact was first’ ascertained ‘by
Rouelle junior. In that state it is full of holes, and
contains the very same. juices which distinguish some
kinds of cheese. Proust ascertained that it contains
ammonia and vinegar ; bodies which Vauquelin de-
tected in cheese: and ammonia robs both' equally of °
their smell and flavour §. yelg i

* Fourcroy and Vauquelin, Annnlu de Mus. d’Hut Nat. No, xxxvii,
p- 3-

} Jour. de Plys. Ivi. 108, t Ann. de Chim. 31i. 315.

§ Proust, Jour. de Phys. Wi, 300,



GLUTEN.

" Fourcroy and Vauquelin have examined the changes
which gluten sustains when left for some months to pu-
trify under water. When left in that liquor, at the
temperature of 54°, it swells, becomes sour and fetid,
and rises to the surface, giving out carbonic acid. © The
water acquires the property of giving out a red co-
lour to paper stained with litmus. The fixed alkalies
disengage ammonia, and oxymuriatic acid and infusion
of nutgalls throw down a precipitate, indicating the pre-
sence of gluten in solution.  "When sugar is dissolved
in this water, the liquid assumes the properties of vi-
mnegar, without fermentation or contact of the atmos.
‘phere. *'If the gluten be put again into water at the
same temperature, the fermentation goes on, carbonic
acid is disengaged, and the liquid slightly reddens lit
mus paper. The reagents indicate the presence of glue
ten and ammonia.  The gluten, which forms a pellicle
on the surface of the liquid, becomes first purple co-
loured, and then blackish grey, ‘and exhales the fetid
odour of putrefying mucous membranes. The water is
now blackish; it gives a brown colour to nitrate of sil-
ver, blackens nitrate of mercury, becomes milky, and
loses its'smell when mixed with oxymuriatic acid, and
is not precipitated by infusion of nutgalls. . After three
months putrefaction, the gluten was greatly diminished ;
it had a brown colour, and exhaled only 2 weak smell.
When dried it formed lumps, which emitted the odour
of the earth from'a burial ground. They softened un-
der the fingers, and burned like fat. Inalcohol it partly
dissolved, leaving behind it a substance which resem-
bled woody fibre in its properties *. Thus by putrefac«

¥ Ann. de Mus. & Hist. Nat, No. xxxvii. 4.
Bz
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Book IV.  tion gluten is converted into carbonic acid, ammonia, a

Action of
alcchol.

Jatty matter, and 2 substance analogous to woody fibre.

3. Fresh gluten does not sensibly dissolve in alcohol,
which even throws down fresh .gluten from water;
yevin certain cases this liquid forms a solution of glu-
ten in very small proportion. I poured two ounces of
alcohol, of the specific gravity 0°83'7, upon 100 grains
of:pearl barley. ground to a coarse powder, and allowed
it to stand untouched for two years. On evaporating the
liquid, ‘it left behind it a yellow ‘matter, which partly
resembled an oil. Alcohol digestedupon this substance
took up the yellow matter and left gluten, easily recog-
nizable by its properties. On‘trying the same experi-
ment with wheat fluor, no gluten was taken up, but
only a yellow matter, which possessed the properties of
bitter principle. .

When the fermenited gluten of Cadet is triturated with
a little alcohol inte-a mucilage, ‘and then mixed with a
sufficient quantity of -that liquid, -a jportion of it is-dis-
solved. This solution constitutes an excellent varnish,
possessed of considerable elasticity. It miay be spread
over paper-or wood ; and when'dry resists-other'bodies
&s well as most varnishes. In-this state, too, it:may be
employed’to cement china ; ‘and triturated with paints,
especially ‘vegetable -colours, ‘it forms 'a wvery igood
ground. When this solation is mixed with a sufficient
quantity of lime, it forms a very good lute ; and bits of
linen dipt in it-adhere very strongly to-other bodies *.

‘4, Ether-dbes hot sensibly dissolve gluten.

#* Cadet, Ann. de Chim, xli. 316,
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’

5. Acids act upon gluten differently according to the
peculiar properties of each.

Concentrated acetic acid dissolves it readily in consi-
derable quantity, and without altering itsnature. The
‘solution is muddy, but permanent; and the gluten may
be thrown down by means of alkalies. This acid dis-
solves the fermented gluten of Cadet ; and the solution
may be substituted for the solution in alcohol as a var-
nish ; but it does not answer to mix it with colours *.

Concentrated sulphuric acid renders it violet colour-
ed, and at last black ; inflammable air escapes, and
charcoal, water, and a portion of ammonia, are form-
ed+. When nitric acid is poured on it, and heat ap-
plied, there is a quantity of azotic gas emitted, as Ber-
thollet discovered ; and by continuing the heat, some
little oxalic acid is formed §, and likewise malic acid,
while a number of yellow-coloured oily flakes make
their appearance in the solution.

Muriatic acid dissolves gluten with facility when its
action is assisted by heat. When gluten ‘is placed in
oxymuriatic acid it softens, and seems to dissojve, but
soch coagulates again into yellow-coloured flakes, which
become transparent and greenish coloured by drying.
When heated,. they exhale oxymuriatic acid, and as-
sume the appearance of comumon gluten §. This acid
has the property of precipitating gluten from water in
the state of yellowish white flakes.

6. Alkalies dissolve gluten when they are assisted

ik s aa s R R e i 3 7

* Cadet, dan, de Chim. 3lis 316. t Fourcroy, vii. 304.
1 Vauquelin, Adan. de Chim. vi. 278.
4 Fourcroy and Vauquelin, duay é¢ Mus. &’Hist, Nat. No. sxavii. 3.
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Book IV. by heat. The solution is never perfectly transparent.

Nutgalls,

Heat.

Acids precipitate the gluten from alkalies, but itis des-
titute of its elasticity *. = Alkalies, when much concen=
trated, form with it a kind of soap, converting it into
oil and ammonia; which last is dissipated during the
trituration. :

7. Gluten is precipitated from water, and from some
of its other solutions, by the infusion of nutgalls.; The
colour of the precipitate is usnally yellowish brown,
and it does not dissolve though the solution be heated.

8. The action of the metallic oxides and their salts
upon gluten has not been tried. ) - j

It has a strong aflinity for the colouring ‘matter of
vegetables, and likewise for resinous bodies.

9. When moist gluten is suddenlj dried, it swells
amazingly. Dry gluten, when exposed to heat, cracks,
swells, melts, blackens, exhales a fetid odour, and burns
precisely like feathers or horn. - When distilled, there
come over water impregnated with ammonia and an
empyreumatic oil ; the charcoal which remains is with
difficulty reduced to ashes. 35 87 !

10. The properties of this substance clcarly point
out a resemblance  between it and -animal matter; and

-the phenomena of its fermentation and destructive dis-

tillation ‘show us that oxygen, hydrogen, carbon, and
azote, are constituents of it.  Proust first observed that
the vapour which it emits, while fermentfng, blackens
silver and lead, and of course contains su]phpr. ;

11. Like all other vegetable principles, gluten is sus-
ceptible of various shades of properties, which constia"

* Fourcroy.
3 ,
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‘tute so many speeies. - In'wheat flour it occurs in the
-greatest abundance, .and from it we can extract it with
the/greatest ease :./But the sagacity and indusiry of
Rouelle and Proust . have detected its presence in many
‘other wvegetable substances. = Rouelle found it in the
leaves; of all the vegetable substances which he exami-
ned.. The exactness of this opinion was called i1n ques-
‘tion | by -Fourcroy, who. treated the experiments of
‘Rouelle with. contempt ; but it has been lately exami-
ned; and. confirmed by very decisive experiments of
Promt. 15k ,

' When the j ;mce of cabbzge lcaves, cresscs, scurvy-
';ggs,,;md,,aﬂnr similar plams, 1s extracted by pressure
~and passed tbrough a c)elb .it suill continues far from
{transpatent.. . Its muddiness is owing to a fine soft silky
green powder suspended in it, which subsides to the
_bottom so slowly. as to take at least a2 week before it
,ndcm#d- Tlus greeos pawder has been distinguish-

ed by the name of the green feculg of. plams. Rouoelle
.,ﬁ-.sg.,e;:mmod it vm,h atention, and ascertained its
pwﬂqd the subject has been carried siil farther
by I,’rqnsu The slowness with v#lnch it snbudcs, shows
-that its speaific gravity does, not differ much. from that
tof water.. When once it has fallen, it isinscluble. This
(snbstance consists chiefly. of three  principles: 1. A
_green inatter to which it owes its colour, sepatated by
~digestion in alcobol, and which possesses the properties
of 2. 7esin.,; 2: A substance which consists chielly of
.awoedy fibres, and which is lefs, beiind when the fecuia
is digested in potasit. 3. A species of gluten, which
constitnies the greatest past of s, aud to waich it owes
its characteristic propertiss,

-y
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When the juice of the plauts is. exposed to a heat of
about 1309, the gréen fecula undergoes a kind of co-
agulation, concreting into lirge flakes; which subside
very quickly. At this temperature albumen is not al-
tered by heat. This is the method commonly taken
to clarify these juices. We see from it, that the fecula
was united to the water by 4 very small force, which
the addition of heat weakened sufficiently to enable the
gluten to coheré. This coagulation by heat takes place
how diluted soéver the juices are with water 3 which
is by no means the case with albumen. It is thtewn
down also by the addition of a little' aleohol, by all
acids, by amfiionia, by sulphuréted hydrogén gas, of by
throwing ifito the liquid crystals of carbonate of potash,
magnesia, common salt, mufiate of potash, nitre, sal
ammoniac, &c.

When separated from water it soon dries, and be-
comes elastie;, and somewhat of the appearance of horn ;
and in that staté is scarcely softened by hot water.
When treated like glutén, it gradually acquires the
cheesy taste and smell. When kept under water it
very soon begins to putrefy, and exhalés a gas which
blackens silver and solutions of lead. ~ This speedy pu-
trefaction in stagnant water takes place when flax and
hemp are steeped. These substances contain green
fecula in their rind, and the putrefaction oecasions the
separation of the wholé, which could not otherwise be
accomplished. The water which has been allowed to
remain for 2 whole year over green fecula contains sul-
phureted hydrogen, carbonate of ammonia, and gluten
seemingly held in solution by the ammonia. The
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stench of putrefaction still continues even after the
water has been boiled *.

12, The number of plants containing gluten is very
considerable; ~ Pronst found it in acornms, chesnuts,
‘hotse-chesnut, fue, barley, rye, peas, and beans; and
in apples and quinces. He found it also in the leaves
of cabbage, sedums, cress, hemlock, borage, saffron,
-&c. § in the berties of the elder, the grape, &c.; in
the ‘petals of the rose, &c f. It occurs also in several
roots : Proust could find none in the potato.

13. Gluten must be considered as one of the most
useful of the vegetable principles. = It constitntes an es-
sential ingredient in wheat, and is the substance which
renders flour of wheat so fit for forming bread. It
seems also to constitute the essential part of yest. Its
uses as a varnish, a ground for paint, &ec. pointed out
by Cadet, likewise deserve attention,

SECT. XIII.

OF ALBUMEN.
AvLsumEN is the term by which chemists have agreed
to denote the white of egg, and all glary tasteless sub-
stances which, like it, have the property of coagulating
into a white, opaque, tough, solid substance, when

* Proust, Jour, de Phys. Ivi. 97. 4 1d. Tbid.

25
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BookIV. heated a little under the boiling point. - This substance
— s §

History.

Found in
papaw
jJuice.

forms a constituent of many of the fluids of animal bo-

-dies ; and when coagulated, it constitutes also an im-
_portant part of their solids. = Substances analogous to

it had been noticed by chemists in the vegetable king-
dom. Scheele: affirmed, 2s early as 1780, that. the

.greater number of plants contained a'substance analo-
(gous to curd *. Fourcroy, about the year 1790, an-
!nounced the existence of albumen in a variety of plants +5

but Proust has since shown, that the substance which
he took for albumen, and which had been already exa-
mined by Rouelle, was not possessed of the properties
which characterise that animal matter §.,. But Vauque-
lin has lately discovered albumen in abundance in the
juice of the papaw tree ; so that itsexistence as a vege-
table principle cannot be disputed,

The papaw tree, the carica papaya of botamsts
grows in Peru, &c. and in the Isie of France, where
the milky juice that exudes from it is said to be em-
ployed with efficacy agamnst the Guinea worm. Two .
specimens of this juice were brooght from that island
to Paris by Charpentier de Cossigny. In the one, the
juice had been evaporated te drynmess, and was in the
state of an extract ; in the other, the juice was pre-
served by being mixed with an équal balk of rum.
Both were subjected to a chemical analysts by Vauque-

‘Hn. The first was of a yellowish .white colour, and
_semitransparent. Its taste was sweetish. .It had o

smell, and was pretty solid ; but. attracted moistuse

ol

(N

# Scheele, il. 55. 1 Ann, de Chim. iii. 3 39
$ Jour.de Phys. Wi. 97

T %
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when kept in a damp place.  The second was reddish
brown, and had: the smell and tasté.of boiled beef.
When: the first. specimen was macerated in eold water,
thie, greatest part of itidissolved: « The solution frothed
with' seap.: The: addition of nitric acid coagulated it,
and. readered it: white ; and when boiled, it threw down
abuhdmcc; of iwhite flakes. These flakes were coagu.
lated albumen *. o

. Other specimens of this juice, both in the liquid and
dried state, have been examined mare recently by Vau-
quelin 1, and likewise by Cadet 1.

.~'The essential characters of albumen are the follow-
ing:

1. In its natural state it is soluble in water, and
forms a. glary limpid liquid, having very little taste ;
which may be employed as a paste, and which forms a
very shining varnish. :

2. The solution is coagulated by acids, pretty much
in the same way as milk is coagulated by the same re~
agentsi oo 1 25 |

‘3. When not too much dlluted it is coagulated also
when heated to the temperature of 176°.

.. 4. Albumen dissolved in water is precipitated in the
s;ue of brown flakes by the infusion of tan.

5.:The_ solution is equally coagulated when mixed
w;;th :alcool. . . ;

+ 64 Albumen  is precipitated from water in the state

) gf white powder by the salts of most of the white me-

tals ; such as silver, mercury, lead, tin, &c.

h—

* Ann, de Chim. xliii. 267, + Ibids xlix. 295.
1 1bid. xliz. 250, and 1. 319. t
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Book IV. The juice of the papaw possessed all these proper<
ties*. It therefore contained albumen. In few other
vegetable productions has this substance been yet found
in such abundance, or in a state in which its properties
were so decidedly characteristic ; but the resemblance
between the curd of milk and albumen is very close, as
we shall see afterwards. Now Proust has ascertained
that almonds, and other similar kernels from which e«
mulsions are made, contain a substance which has the
properties of curd $. ; y

Albumen when burnt emits ammonia ; and when
treated with nitric acid, yields azotic gas. = It evidently,
then, contains azote. But as it is more properly an a-
nimal than a vegetable substance, I shall defer giving
any farther account of its properties till I come to treat
of animal bodjies.
And in o- The papaw is not the only plant which contains this
ther plants, ¢ s
: - vegetable albumen in abundance. The juice of the
fruit or pods of the bibiscus esculentus contains it also in
such quantity that it may be employed, as I am inform-
ed by Dr Clarke of Dominiea, as a substitute for
whites of eggs in clarifying the syrup of the sugar cane.
By the same gentleman I have been informed of a cu-
rious property which the green juice of the papaw pos- -
sesses. Meat (even salt meat), when well rubbed with
it, becomes in about an hour quite tender. People are
not fond of eating meat which has been made tender by
this means, though Dr Clarke assures me he has eaten -
i¥ without any bad effect whatever.

* Vauquelin, Ann. de Chim, xliti. 267.
¥ Jour. de Phys, 1xi. 88.
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Fourcroy and Vauquelin have lately found, in the
pollen of the phanix dactilifera or date tree, a. sub-
stance which possesses properties analogous to albumen.
By Vaugquelin, in his recent analyses, it is usually de-
nominated wegeto-animal principle.

When-the pollen of this tree was digested in cold
water, and the liquid evaporated, a brown substance re-
mained. A portion of this extract dissolved in alco-
hol ; another portion in water ; and a third remained
insoluble in both. The portion soluble in water, when
mixed with ammonia, let fall a quantity of phosphate of
magnesia. The solution, concentrated by evaporation,
formed crystals of malate of ammonia. After the se-
paration of these a substance still remained, which
formed a copious precipitate with infusion of nutgalls,
and possessed other properties similar to albumen*.

SECT. XIV.
OF  FIBRIN.

Taar peculiar substance which constitutes the fibrous
part of the muscles of animals has been called fiériz by
chemists. A substance resembling it, as it existsin the

® Fourcroy and Vauquelin, dasales de Muscum & Histoive Naturele,
i 427,

29

»

Chap. I,

Found in
the pollen’
of the phee~
nix dactilie
fera.



30

Buok IV.

Found ip

the papaw.

Propertics.

INGREDIENTS OF PLANTS.

blood, has been detected by Vauquelin in the juice of
the papaw tree ; the'sdme juice which contained albu-
men in ‘such plenty Fibrin~ then must be ranked a-
mong. vegetable substances.

When the juice of: the papaw is treated W1th water,
the greatest part dissolves; but there femains 4 sub-
stance insoluble, which has a greasy appearance. It
softens in the air, and becomes viscid, brown, and se-
mitransparent. - When - thrown' on 'burning coals it
melted; let drops of* grease exude, emitted the noise of
meat roastmg, and ‘produced a'smoke whlch had the
odour of fat volatilized: ' Tt left behind it no residue.
This substance was the fibrin. 'The’ resemblance be-
tween’ the juice of the papaw and animal matter is 5o
close, ‘that ‘one would be’ tempted to suspect some im-
position, were not the evidence that itis'really tthmce
of a tree quite unexceptionable * A

The properties of fibrin are the following :

1. It is tasteless, fibrous, elastic, and resembles glu~
ten. |

2. It is insoluble in water and in alcohol.

3. It is not dissolved by diluted alkalies.

4. But acids dissolve it without difficulty.

5. With nitric acid it gives out much azotic gas.

6. When distilled it yields much carbonate of am-
monia and oil.

7. Tt soon putréﬁes when kept moist, becomes green 3
but does not acquire any resemblance to cheese. * **

A fuller description of this substance ‘must be reéser-
ved for the next Book, as it belongs ra»t’h_er to the ani«
mal than vegetable kingdom.

>

® Aun. de Chim. xliii. 267.
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SECT. XV.

OF THE BITTER PRINCIPLE.

Do

Many vegetable substances have an intensely bitter
taste, and on' that account are employed in medicine ;
by brewers, &c. This is the case with the wood of
the guassia amara and excelsa, the common guassia of
the ‘shops ; with the roots of the gentiana lutea, com-
mon gentian ; the leaves of the humulus lupilus or hop ;
the bark and wood of the spartium scoparium or com-
smon broom ; ‘the flowers and leaves of the anthemis no-
bilis or chamomile ; and many other substances. Some
of ‘these bodies owe their bitter taste to the presence of
a peculiar vegetable substance differing from every
other, which may be distinguished by the name of the
bitter principle.

" No chemical examination of this substance has been
hitherto published ; nor indeed are we in possession of
any method of separating it from other bodies, or of as-
certaining its presence. At the same time it cannot be
doubted that it possesses peculiar characters; and its
action on the ‘animal economy renders it an object of
importance.

I. When water is digested over guassia for some
time, it acquires an intensely bitter taste and a yellow
colour, but no smell. “When water thus impregnated
is'evaporated to dryness in 2 low heat, it leaves a brown-

31
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Book IV. = jsh-yellow substance, which retains a certain degree of

transparency. It continnes ductile for some time, but
at last becomes brittle. This substance I shall consider
as the bitter principle in a state of purity. If it con-
tain any foreign bedy, it must be in a very minute
proportion. This substance I find to possess the fol-
Iowing properties.

1. lis taste is intensely bitter. = Colour brownish yel-
low.

2. When heated, softens, and. swells, and blackens ;
then burns away without flaming much, and leaves a
small quantity of ashes.

3. Very soluble in water and alcobol.

4. Does not alter the colour o‘f infusion of litmus.

5. Lime-water, barytes-water, and strontian-water,
occasion no precipitate. Neither is any precipitate
thrown down by silicated potash, aluminated potash, or
sulphate of magnesia.

6. The alkalies occasion no change in the diluted so-
lution of the bitter pringciple.

7. Ozalate of ammonia occasions no precipitate,

8. Nitrate of silver renders the solution-‘um‘de,_ and
a very soft flaky yellow precipitate falls slowly to the
bottom.

9. Neither corresive sublimate nor nitrate of mer-
cury occasion any  precipitate.

10. Nitrate of .copper, and the ammoniacal solution
of copper, produce no change ; but muriate of copper
gives the white precipitate, which falls when this liguid
salt is dropt into water.

11. Sulphate and oxymunate of iron occasmn no
change.

12. Muriate of tin tenders the solution muddx, hut
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deeasions no precipitate, unless the solution be concen-
trated 5 in that case a copious precipitate falls,

13. Acetate of lead occasions a very copious white
precipitate ; but the nitrate of lead produces no change.

14. Muriate of zinc occasions no change.

15. Nitrate of bismuth produces no change, though
when the salt is dropt into pure water a copious white
precipitate appears.

16. Tartar emetic produces no change ; but when
the muriate of antimony is used, the white precipitate
appears, which always falls when this salt is dropt into
pure water.

17. Muriate and arseniate of cobalt occasion no
change.

18. Arseniate of potash produces no effect.

19. Tincture of nutgalls, infusion of nutgalls, galli
acid, occasion no effect.

These properties are sufficient to convince us that the
bitter principle is a substance differing considerably from
all the other vegetable principles. The little effect of
the different reagents is remarkable. Nitrate of silver
and acetate of lead are the only two bodies which throw
it down. This precipitation cannot be ascribed to the
presence of muriatic acid ; for if muriatic acid were
present, ‘nitrate of lead would also be thrown down.
Besides, the flakes produced by nitrate of silver are too
light, and ‘indeed have no resemblance whatever to mu-
riate of silver. The precipitate by acetate of lead is very
copious. This salt is therefore the best substance for
detecting the presence of the bitter principle, when we
are certain that no other substance is present which,
throws down lead.

Vol. V. C
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Vauquelin has lately, examined the bitter principle
in the fruit of the colocynth (cucums colocynthis);and.
in the root of the briony (brionia alba), two vegetable
bodies which have been. employed in medicine, :and.
possess strong lethargic powers. . The bitter, principle
in these substances, as far as his experiments went,
possess exactly the properties of the bitter principle of.
quassia *. It is probable also that hops, gentian, and.
broom, contain the same bitter principle.

When alcohol is digested for some months upon
wheat flour, and then distilled; it leaves a yellowish
brown substance behind it, which possesses (as far as I
have examined it) all the properties of the bitter prin-
ciple of quassia. i

I1. Besides this purest specjes of bitter principle, it
is probable that several others exist in the vegetable
kingdom, gradually approaching by their qualities to the.
nature of artificial tannin. The second species is dis-
tingnished from the preceding, by the property which
it has of striking a green colour with iron, and of pre-
cipitating that metal from concentrated solutions. Mr
Chenevix_separated a portion of it from coffee by the,
following process : He digested unburnt coffee in water,
and filtered the: liquid. It was then treated with mu-
riate of tin.. The precipitate was edulcorated, mixed
with water, and treated with sulphureted hydrogen gas.:
The tin was thus precipitated, and the substance with-
whiot it had been combined was dissolved by the wa-.
ter. The liquid was then evaporated to dryness. . The

#* Vanquelin, Essa’s Analytiques des Racines & Ellebore & Hiver et de
Brione. Ann.ds Mus.d’ Hist. Nat. No. xliii. 9r.
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substance thus obtained possessed the following pro-
* perties :

1. Semitransparent like horn, and of a yellow colour.

2. When exposed to the air, it does not attract mois«
ture, ' '

.3. Soluble in water and in alcohol. = The solution in
‘water is semitransparent, and has a pleasant bitter taste.
When the ‘alkaline solutions are dropt into it, the colour
becomes garnet red.

4. It is not precipitated from water by the alkaline
carbonates. ' Sulphuric acid renders the solution brown,
but produces no further change. Neither muriatic acid,

“nor phosphoric acid, nor the vegetable acids, produce
any change on this solution.

“5. The muriates of gold, platinum, and copper, oc-
casion no change.”

6. With solutions of iron it forms a fine green co-
loured liqnid and when cdncentfated, iron throws
down a green ¢coloured precnpltatc. Indeed it is almost
as delicate a test ‘of iron as tan and gallic acid.

7. Muriate of tin throws down a copious yellow pre-
cipitate. This precipitate, and that by iron, are solu-
ble in all acids, but they lose their colour.

8. Neither ‘lime ‘nor strontian water occasion any
precipitate in''the' aqueous solutions of this substance ;
‘but barytes water occasions a brown precipitate.

9. Gelatine occasions no precipitate *

From the experiments of Bouaillon la Grange, it ap«
pears that a substance similar'to this second species of
bitter principle exists in the flowers of the arnica mons

* Phil. Meg. 180%, May, p. 350.
G2
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tana®.  There is reason for believing that the bitter
principle which characterizes the following plants be-
longs also to this second species ;. absinthium wvulgare
(worm-wood), juniperus sabinus: (sabive), rata gra-
veolens (rue), anthemis nobilis (chamomlle), achillea
ansllefolium (milfoil).

I11. The Third species may be distinguished by the
name of artificial bitter principle; as it has been formed
by the action of nitric acid on various. wegetable and
animal substances.., It was first obtained by Hauss-
man while examining indigo, buthe mistook its na-
ture. Welther afterwards formed it by digesting silkc
in, nitric acxd ascertained its. propcmes, and gave it the
name of yellow bitter principlet 5 he is therefore to be
considered as the real discoverer, Bartholdi afterwards
procured it by treating the wbite willow with unitric
acidf. Mr Hatchett lately obtained it during his ex-
periments on artificial tannin, by treating -indigo with

.nitric acid § ; and  about the same time Fourcroy and

Vauquelin procured it by the same means, and exa-
mined its properties.in detail ||. =~ This substance pos-
sesses the following properties {[. i in

Its colour is 2 deep yellow, -its taste intensely bittes.
It is soluble both in water and alcohol,and has the pro-

_pesty of dyeing silk, woollen cloth, and. cotton, ef =
durable, yellow .colour: . It crystalizes in -elongateil

plates, and possesses. many of the characters of an acid,
combining resdity with alkaline substances, and form-

29

i

A de Chim. v, 35, t Bhidl xzir, 301, 1 Ibid. xxxii. 187
§ Phi. Trans, 105, [| Poil. Mag xxiii. 2§5.
€ Sce the methed of rpro;:wfng it described in Seetion X.
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ing crystallizable salts. Wken potash is dropt into a
concentrated solution of it, small yellow prismatic crys-
tals are gradually deposited, cox;sisting of bitter prin-
ciple combined with potash. These crystals were ex-
amined by Welther, but it was Fourcroy and Vauque-
lin that ascertained their composition. They have a
bitter taste, are not altered by exposure to the air, are
less soluble than puse bitter principle.  When thrown
upon hot charcoal they burn like gunpowder, and deto-
nate very loudly when struck upon an auvil, emitiing
a purple light *. Ammonia dropt into the solution of
bL:tter priaciple deepens its colour, and occasions a co-
pmus ceposition of fine yellow spicular crystals. These
are a combination of bitter principle and ammomai
1V. Acruficial tannin itselt may be considered a§"ap-
proacmng the bittter principle in many of its properties.
Its taste is always intensely hitter, and the colour of the.
ﬁrecipitztes which it throws down from the metals, is
s;milar to what takes place when artificial. bitter prin-
cxplc is present. It is indeed possible, that the bitter

taste may be pwmg not to the tannin, but te a pqruom

of artificial bitter principle which may be always form-
ed along with the tannin ; but this bas not Béen ascer-
tained. It is well known that the bitter taste VEry easi-
1y overpowers and conceals all other tastes.

% Welther, Fourcroy, and Vauquelin.
+ Hatchett, PLil, Trans. 1805.
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SECT. XVI,

OF TANNIN.

N orwrtasTANDING the numerous experiments made
npon the infusion of nutgalls, we are not in possession
of a process capable of furnishing tannin in a state of
purity. Hence the obscurity which still hangs over its
characters. The properties of this substance, as far as
known, and the different methods of procuring it hi-
therto proposed by chemists, have been detailed in a
preceding part of this Work. In that account the la-
bours of Bouillon 1a Grange *, who has added consider-
ably to the number of facts collected by his predeces-
sors, and modified in some particulars, the received o-
pinions, have been omitted. His process for procuring
ggg:}“gb_ pure tannin is as follows: Into an infusion of nutgalls,
taining tan- made with cold water, drop a ‘solution of crystalhzed
e carbonate of ammonia, as long as any precipitate con
tinues to fall. Separate the precipitate by a filter, and
wash it with cold water till the liquid comes off colour-
less.. Then digest it repeatedly in alcohol, of the speci-
fic gravity 0°817, till the liquid ceases to redden the
tincture of litmus. Dry it between folds of blotting

® Ann. de Chim. Ivi, 172,
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paper. - Such is the process ; but no reason is assigned
for considering the tannin thus procured as pure.
- The tannin of this process is white, has a bitter taste,
and reddens litmus paper. = It does not melt when heat-
ed, nor does it alter, if dry, by exposure‘to the air. - It
dissolves sparingly in ‘cold, but readily in hot water.
By the action of oxymuriatic acid, it seems to be con-
verted into gallic acidi'* Hence it is probable that gal-
lic acid and tannin'differ merely in the proportion of
oxygen which they contain.  Lime, barytes, and stron-
tian water precipitate tannin green. The fixed alka-
lies deepen the colour, and prevent the tannin from act.
ing on gelatine. It deprives several of the metallic ox-
ides either of'the whole, or of 2 portion, of their oxygen.
When red oxide of iron is boiled in the solution of tan-
nin, it becomes blackish brown, and combines to satu.
" ration with tannin. ' In like manner red oxide of lead
deprives the solution' of the whole of its tannin, and
assumes a dark brown colour. - Red oxide of mercury
assumes the same colour, and produces the same effect.
'With acetate of lead it forms a dark grey heavy
precipitate, and the whole of thelead is abstracted from
the solution.  The precipitate, when first dried, is
greenish, but becomes brown by exposure to the air.
Copper is thrown down brown from its solutions. The
precipitation is incomplete. Sulphate of manganese is
thrown down green, but the precipitate becomes brown
by exposure to heat. = Nitrate of mercury is precipi-
tated yellow. ‘When the tannate of iron'is dissolved
in muriatic acid, barytes occasions no precipitate ; ‘a
proof that it contains no sulphuric acid. These are
the most important of the facts noticed by Bouillon
la Grange in his Dissertation on Tanuia.-

39

Chap. I.
o]

Its proper-
ties.



40

Book IV.

Bpecies of

tannin,

From nut.
galls.

Catechu,

Kino,

INGREDIENTS OF PLANTS,

Tannin exists in a great variety of substances., . The
bark of many trees contain it abundantly,  Itis found
also in the roots, wood, and branches of many. = Some-
times it is accompanied by gallic acid, and. sometimes
not, The presence of this agid ‘may be distinguished
by the action of the infusion on the salts of iren, .. 1f
the pregipitate. subside quickly, it is a proof that no
gallic acid is present ; but ifit subside very slowly, we
may conclude that this acid is present ®, :

Like most other vegetable substances, it seems to be
susceptible of diffcrent modifications,  The following
are the different species, of itannin which have been:
hitherto noticed,

1. Tanuoin from nutgalls, Thjs is the common spe-
cies described in this Work under the name of tannin.
It precipitates iron black, and forms a firm insoluble
brown precipitate with glue, ' The bark of o2k, and:
most other astringent trees in this country, are supposed
at present to contain this species of tannin,

2,  The tannin which constitutes so large a: propor-
tion of catechu forms the second species, - Its peenliar
pature was first observed by Proust. It was afterwards:
more particnlarly examined by Mr Davy, It forms
with iron an olive coloured precipitate, :

3. The tannin of Zino constitutes a third species,
This substance is obtained from different vegetables,
It was originally imported, as is supposed, from Africa;
but 3t present the commeon kino of the shops is, ae~'
cording to Dr Duncan, an extract from the coceoloba
urifera, ox sea-side grape, and is ‘brought chiefly from

# Rerthollet, sur Ja Teinture,i. 108.
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Jamaica. But the finest kino is the productof different
species of eycalyptus, particularly the restnifcra or
brown gum tree of Botany Bay *.. Itis an astringent
substance of a dark red colour, and. very britle. | It
dissolves petter in . alcohol than water. . The' solution
in the latter liquid is muddy ; in the former transpa-
rent, and a fine crimson if sufficiently diluted. - It

throws down gelatine of a rose colour, and forms with.

salts of iron a deep green precipitate, not altered by
exposure to the air, . These properties, first. observed
by Dr Duncan, and afterwards by Vauquelin, show
that it contains abundance of tan, butin a particujar
state t.

4. The fourth variety of tannin'°is contained in su-
mach. This is 2 powder obtained by drying and grinda
mg the shoots of the rbus coriaria ; ia shrub cultivated
in the southern parts of Europes. The tan, which it
contams in abundance, yields a_precipitate with gcla-
tme, whxch subsldes very slowly, and remains in the
state of a whlte magma without consistence.

5. The fifth yariety, according to Proust, is to be
found in the: ‘wood of the morus tinctoria, or old Sustic
as the Brmsh dyers term it. - This wood gives out an
extract both to alcohol and water, which yields a pre-
cipitate with gelatine. A solution of common salt is
sufficient to throw n down .

- Tannin aﬁ'ects_ Rggt;eularly the bark of trees ; but.it
cx,iﬁts also in the R, and in the wood of a considerable
ngmber, and even in the leaves of many. It is very
seldom that it exudes spontaneously yet this seems to

# Nicholsor’s Jour. vi. 2 34 {.dnn. de Clim. xIvi. gax.,
} Proust, Ann. de Chim, xlii, 94.
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be the case with a variety of kino from Botany Bay,
which I have lately examined.

It has been ascertained by Mr Biggin *, that when
the barks of trees are examined at different seasons they
vary in-the quantity of tan. The quantity varies also
with the age and size of the trees+. ' The greatest pro-
portion of tan is contained in the inner bark 1. The
epidermis usually contains none.

The following Table exhibits the proportion of solid
matter extracted by water from different vegetable sub-
stances, and the quantity of tan contained in that ‘solid
matter, as ascertained by the experiments of Mr Davy.

Solid
One ounce of ‘Matter. Tan.
Grains, Grains.

White inner bark of old oak.isiereeeiaasss 108 o00' 72
CARTEELSNRL R KT SR RN PSS,
okEsresenssans seenesne . Spaniish chésitilod, FAEY RO PGS
sesarsvensesaransenasoesst LEICEStEr WHIOWS soa T HE T T obewt i0)
Coloured or middle bark of oak.c.ceeeress 43 ... 10
ereeesseesnisssanensanenennses Opanish chesnut 41 ... 14
eivsansnsesaitennsasasesandies LEICESIER WITIOW, SHAR Car sty
Entite bark of '02K.iieueseeeseessssssessostios OISR
ciesessassiiesams Spanish chesTuti s eosen Qi N
et iivesncenee s LeicEster WillOW: ST ToomRE L R S S
e 13

eessensevsssessess cOmmon willow,.oouiia e "= CUNET Y

s9se8s00000ssssses elmll‘Il.'l'I.l."l.'l..lll"llr T

Sicilian snmach’, 2005700 LTIy
Malaga sumach 5000 e AN G T 56 T Y
Souchang tea o iidieetu, catetliateni 30 SR N

€ T o 1 TR R I R A et =l oo

% Phil. Trans. 1798,p. 299.  + Davy, Ibid, 1803,  § Davj, Ibid,
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Solid
One ounce of Matter. ‘Tan.
{ Grains. Grains.
Bombay catechte..iiueiieeeiensearenianieneee — oo 261

Bengal catechtt cuceanieniriisnicaiieenniieees = e 231
Nutgallseessaeseeecsssssscsansiraniieaineennes 180 woe 127

SECT. XVIL -
OF THE EXTRACTIVE PRINCIPLE.

T word extract was at first applied to all those sub-
stances which were extracted from plants by means of
water, and which remained behind in the state of a dry
mass when the water was evaporated ; consequently it
included gum, jelly, and several other bodies. But of
late it has been confined by many to a substance which
exists in many plants, and which may be obtained near-
lyin a state of purity, according to Hermbstadt, by in-
fusing saffron in water for some time, filtrating the in-
fusion, and evaporating it to dryness. But as the word
extract occurs even in modern authors in its original
sense, I shall rather denote this substance by the phrase
extractive principle, to prevent ambiguity.

- The difficulty of obtaining the extractive principle in
a separate state, and the facility with which it alters its
nature, have hitherto prevented chemists from exami-
ning it with that attention to which it is entitled. It
was first particularly attended to by Rouelle ; but it is
to Fourcroy and Vauquelin that we are chiefly indebt<
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ed for ascertaining its characters. The dissertation of

o Vauquelin in the Yowrnal de Pharmacie, is by far the

Prapertics.

best account of extracuve. matter which has hitherto
appeared. Many valuzble facts and curicus observa=
tions were published by Hermbstadt als? in his disserta-
tion on extract*. But unforwnately the term has not
been always taken by chemists in the same acceptation.
Parmentier has lately published a dissertation on the ex-
tracts of vegetables taken in the loose and general sense
of the word, which contains much information +.

The extractive principle possesses the following pro-
perties:

1. Soluble in water, and the solution is always co-
loured. When the water is slowly evaporated, the
extractive matter is obtained in a solid state and trans-
parent ; but when the evaporation is rapid the matger is
opaque.

2. The taste of extractive is always strong ; but it is
very different according to the plant from which it is
obtained, :

3. Soluble in alcahol, but insoluble in ether.

4. By repeated solutions and evaporations, the extrac~
tive matter acquires a deeper colour, and becomes inso-
Iuble in water. -This change is considered as the con
sequence of the absorption of the oxygen of the atmos
sphere, for which the extractive principle has a strong
affinity. But if the solution be left to itself, exposed to
the. atmosphere, the extraet is totally destroyed in con-
sequence of a kind of putiefaction which specdily comm
mences. :

. ‘ B e
* See his Physical Chemistry, ii. 65. See also Crell’s dnnals, 1793, i,
433 ¥ Ana. de Chim, xtiil 19 e e
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5. When oxymuriatic acid is poured into 2 solution
containing extractive, a \;ery copious dark yellow pre-
cipitate is thrown down, and the liquid retains but 2
light lemon colour.  These flakes are the oxygenized
extractive, Tt is now insoluble in water ; but hot alco-
hol still dissolves it.

6. The extractive principle unites with alumina, and
forms with it an insoluble compound. Accordingly, if
sulphate or muriate of alumina be mixed with a solu-

“tion of extractive, a flaky insoluble precipitate appears,
at least when the liquid is boiled ; but if an excess of
acid be present, the precipitate does not always appear.

7. It is precipitated from water by concentrated sul«
phuric acid, muriatic acid, and probably by several
other acids. < When the experiment is made with sul-
phuric acid, the fomes of vinegar generally become
sensible,

8. Alkalies readily unite with extractive, and form
ecompounds which are insoluble in water.

9. The greater number of metallic oxides form inso-
luble compounds with extractive. Hence many of them,
when thrown into its solution, are capable of separavting
it from water. Hence also the metallic salts mostly
precipitate extractive. Murtiate of tin possesses this
property in an eminent degree. It throws down a brown
powder ; perfectly insoluble, composed of the’ oxide of
tin and vegetable matter.

10, If wool, cotton, orthread, be impregnated with
alam, and then plunged into 2 solution of extractive,
they are dyed of a fawn brown colour, and the liquid
loses much of its extractive matter. This colour is pera
manent. The same effect is produced if muriate of tin

. be employed instead of alum. _This effect is still more

-
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complete if the cloth be soaked in oxymuriatic acid,
and then dipt into the infusion of extractive. « Hence
we see.that the extractive matter requires no other moz-
dant than oxygen to fix it on cloth.

11. When distilled, extractive yields an acid liquid
impregnated with ammonia *.

It cannot be doubted that there are many different
species ‘of extractive matter; though the difficulty of
obtaining each separately has prevented chemists from
ascertaining its nature with precision. Extracts are usu-
ally obtained by treating the vegetable substance from
which they are to be procured with water, and then
evaporating the watery solution slowly to dryness. “All
extracts obtained by this method have an acid taste, and
redden the infusion of litmus. 'They all yield a pre-
cipitate while liquid if they are mixed with ammonia.
This precipitate is a compound of lime and insoluble
extractive. ' Lime always causes them to exhale the
odour of ammonia. It has been ascertained that the ex-
tractive principle is more abundant in plants that have
grown to maturity than in young plants.

As the extracts of vegetables prepared by apotheca-
ries for medical purposes, besides the extractive princi-
ple, always contain other bodies, frequently to the num-
ber of eight or more, and as the greater number of them
are still but imperfectly examined, T shall ‘satisfy my-;
self at present with pointing out some of those vegeta-
ble substances which -have been ascertained to contain
extractive principle, and stating the constltuents of such
as have been analysed.

* See Vauquelin.
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1. Extractive : principle is not an uncommon ingre-.
dient in the sap of trees.; Indeed Deyeux and Vauque-
lin found it in almost all those which they examined..
Itis usually thrown down when the sap is mixed with
oxymuriatic acid, and it precipitates in brown flakes
while the sap is evaporating on a sand bath.

2. It forms a constituent of the bark of all trees hi-
therto examined. . Thiswas evidently the case with all
the barks which. Mr Davy subjected to experiment ;
namely, those of oak, Leicester willow, Spanish ches-

nut, elm, common willow, and undoubtedly all barks.

which have an astringent taste ; for tan and extractive
seem scarcely ever to be found separate.

3. The infusion of: catechu contains an extractive
principle, united chiefly to tan. It may be obtained in
a state of purity by washing the catechu in powder re-
peatedly with water till the fluids obtained cease to
precipitate gelatine. . What remains is extractive. It is
‘of a pale reddish brown colour and a slightly astringent
taste, leaving, in the mouth a sensation of sweetness.
It has no smell.. Its solution in water is at first yel-
low, brown ; but it acquires a tint of red when left ex-
posed to the air. The solution in alcohol is of a dirty
brown. . It,does not affect vegetable blues. Alkalies
brighten its; colour; but neither these bodies nor the
alkaline earths: precipitate it from water. Nitrate of
alumina and muriate of tin reader the solution slightly
tucbid.  Nitrate of lead throws down 2 dense light-
brown precipitate. . It renders oxysulphate of iron green,
aud throws down'a green precipitate, becoming black
by exposure to the 2ir. Linen, when boiled in the so-
lution, extracts almest the whole of the extractive, and
acquires a light red brown colour. When this extrac-
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tive is exposed to heat, it softens, and ‘its colour be-
comes darker, but it does not melt. ' When dlstllled it
yields carbonic acid and carbureted hydrogen gas, weak
acetic acid, and a little unaltered extractlvc. A porous
charcoal remains *

4. The mfuslon of senna contains a matter of a'very
peculiar nature, but which may be considered as a spe-
cies of extractive. 'The senna of commerce consists of
the dried leaves of -the ‘cassia senna,- a shrub-like an-
nunal cultivated in Egypt. Water, at the ordinary tem-
perature of the atmosphere, dissolves'nearly onechalf of
the substance of these leaves. The infusion obtained
has a brown colour, a bitter taste, and a peculiar aro-
matic' odour.” It contains a considerable proportion of
carbonate of lime, sulphate of potash, and carbonate of
magnesia, besides a little silica ; but the most cirious
of its constituents is the extractive. - When common air
is made to pass for some hours through the infusion, a
yellow coloured precipitate appears: the same substance
is thrown down immediately by muriatic acid and oxy-
muriatic acid. It appears also when a-current of oxy-
gen gas is made to traverse the infusion. - This sub-
stance is the extractive altered by its combination with
oxygen. - It has a'slight bitter taste. “It'is no longer
soluble in water. ‘Alcohol dissolves it, but lets it fall
when diluted.  The alkalies dissolve it, and form 2
deep brown solution. On burning coals itemits a thick
smoke, exhales an aromatic odour, and leaves a spohgy
charcoal. These properties indicate a: very dccxdc*{ ap-’
proach to the resinous state }.

* Davy on A;h":'ngmt Vegetables, p. 25+
t Bouillon La Grange, Ann. de Chim. xxiv. 4.
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5. The infusion of Peruvian bark likewise yields ari  Chap. L

¢xtractive matter of a peculiar nature, which assumes of quinquis
a fine red colour when united to oxygen ; and, like the ™*
extractive of sennz, -acquires nearly the properties of a
resin. It was obtained by Fourcroy from the quinqui~
na of St Domingo. Water, boiled on it till it refused
to dissolve any thing more, was slowly evaporated, ard
the extract obtained was dissolved in alcohol. The al-
_cohol, by evaporation, deposited the peculiar extractive.
Its colour was brown, its taste bitter, insoluble in eold,
_but very seluble in hot water. It was soluble in alcohol.
When dry it was black, brittle, and broke with a po-~
lished fracture. Lime-waiter precipitated it in the state
of a red powder : oxymuriatic acid threw it down in
the state of 2 fine red powder; neither soluble in water
nor alcohol, but capable of uniting with alkalies. A
stronger dose of oxymuriatic acid renders it yellow *,

6. Saffron, yields extractive matter in great abun~ Of safiton
dance. " This substance consists of the summits of the
pistils of the erocus sativus.  Almost the whole of it is
soluble in water,

.+ 7. Steinacher has shown that distilled vinegar con-
tains a quantity of extractive .

. The resemblance between extractive bodies and the
colouring matter of plants is sufficiently striking. It is
more ‘than probable; that when this last set of bodies

_ have been examined with more precision by éhemists,
they will be found to belong to the same class.

* Fourcroy, Arn, de Chim, Viii, 120.. % Jour. de Phys. lxv. 327
Vel. V. D
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SECT. XVIIIL.

OF THE NARCOTIG PRINCIPLE.

K has been long kaown that the milky juices which
exude from certain plants, as the poppy, lettuce, &ec.
and the infusions of others, as of the leaves of the digi-
talis purpurea, have the property of exciting sleep, or,
if taken in large enough dozes, of inducing a state re-
sembling apoplexy, and terminating in death. How far
these plants owe these properties to certain common
principles which they possess is not known ; though it
is exceedingly probable that they do. But as a peculiar
substance has been detected in opsum, the most noted of
the narcotic preparations, which possesses narcotic pro-
perties in perfection, we are warranted, till further ex-
periments elucidate the subject, to consider it as the zar-
cotic principle, or at least as one species of the substances
belonging to this genus.

Opium is obtained from the papaver album, or white
poppy, 2 plant which is cultivated in great abundance
in India and the East. The poppies are planted in a
fertile soil and well watered. After the flowering is
over, and the seed capsules have attained nearly their
full size, a longitudinal incision is made in them about
sun-set for three or four evenings in succession. From
these incisions there flows a milky juice, which soon
concretes, and is scraped off the plant and wrought into
cakes. - In this state it is brought to Europe.

Opium thus prepared is a tough’ brown substance,
has 3 peculiar smell, and a nauseous bitter acrid taste.
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It becomes softer when held in the warm hand, and
burns very readily and strongly. Itisavery compound
substance, containing sulphate of lime, sulphate of pot-
ash, an oil, a resinous body, an extractive matter, glu.
ten, mucilage, &c. besides the peculiar narcotic prin.
ciple, to which probably it owes its virtues 4s a narco-
tic. Almost all the medical chemists have published
analyses of opium. To their labours indeed we are in-
debted for every thing concerning it at present known.
Neumann, Hoffman, Trulles, Baumé, have distinguish~
ed themselves most; and more lately remarks have
been published on it by Josse, Bucholz, Proust, and
Dérosne. ~ The dissertation of the last is peculiarly va-
luable. He first pointed out the nature and properties
of the narcotic principle of opium. It had indeed been
noticed by most of the older chemists, though they had
formed erroneous opinions respecting its nature.

When water is digested upon opium, a considerable
portion of it is dissolved, the water taking up several
of its constituents. When this solation is evaporated to
the consistence of a syrup, a gritty precipitate begins to
appear, which is considerably increased by diluting the
liquid with water. It consists chiefly of three ingre-
dients; namely, resin, oxygenized extractive, and the
peculiar narcotic principle, which is crystallized. When
alcohol is digested on this precipitate, the resin and nar-
cotic substance are taken up, while the oxygenized ex-
tractive remains behind. The narcotic principle falls
down in crystals as the solution cools; still however co-
Joured with resin. But it may be obtained tolerably
pure by repeated solutions and crystallizations *. -

® Derosne, Ann. de Chim. 1. 263,
D2
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Water is incapable of dissolving the whele of opium,
What remains behind still contains a considerable por-
tion of narcotic principle. . When alcohol is digested on
this residuum, it acquires a deep red colour ; and de-
posites on cooling crystals of narcotic principle, co-
loured by resin, which may be purified by repeated crys-
tallizations *. The narcotic principle obtained by either
of these methods possesses the following properties.

1. Its colour is white. It crystallizes in rectangular
prisms with rhomboidal bases. It has neither taste nor
smell.

2. It isinsoluble in cold water, soluble in about 409
parts of boiling water, but precipitates again as the so~
lution cools. The solution in boiling water does not af-
fect vegetable blues. '

3. It is soluble in 24 parts of boiling alcohol and 100
parts of .cold alcohol. When water is mixed with the
solution, the narcotic prmcxple precipitates in the state
of a white powder.

4. Hot ether dissolves it, but lets it fall on cooling.

5. When heated in a spoon it melts like wax,  When
distilled it froths and emits white vapours, ‘which con-
dense into a yellow oil., . Some water and carbonate of
ammonia pass into the receiver ; and at last carbonic
acid gas, ammonia, and carbureted hydrogen. gas, are
disengaged. There remains a bulky coal, which yields
traces of potash, The oil obtained by this process is vis-
cid, and has a peculiar aromatic smell and an acrid tals_tp.

6. It is very soluble in all acids. Alkalies throw it
down from these solutions in the state of a2 white pow-

der.

# Derosne, Ann. de Clim. xlv. p. 271,
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7. Alkalies render it rather more soluble in water.
When they are saturated with acids, the narcotic prin-
ciple falls down in the state of 2 white powder, which
is redissolved by adding an excess of acid.

8. Volatile oils, while hot, dissolve it ; but, on cool-
ing, they let it fall in an oleagenous state at first, but it
gradually crystallizes.

9. When treated with nitric acid, it becomes red and
dissolves ; much oxalic acid is formed, and a bitter sub-
stance remains belfind.

10. When potash is added to the aqueous solution of
opium, the narcotic principle is thrown down ; but it
retains a portion of the potash.

11. Its solubility in water and alcohol, when imme-
diately extracted from opium, seems to be owing to the
‘presence of resin and extractive matter, both of which
render it soluble.

12. It possesses the properties of opium in perfection.
Dérosne tried it upon several dogs, and found it more
powerful than opium. Its bad effects were counteract-
ed by causing the animals to swallow vinegar. This
substance is known to be of equal service in counteract-
ing the effects of opium. Dérosne supposes that the
efficacy of vinegar may be owing to the readiness with
which it-dissolves the narcotic principle *.

‘Many other substances beside opium possess narcotic
virtue ; but hitherto they have not: been examined by
chemists with much attention.; - The most remarkable
are the following :

" 1. The lactuca virosa, and the sativa or garden, let-

#* Derosne, Ann. de Chim. p. 274.
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Book IV.  tuce, and indeed all the lactucas, yield a milky juice,

which, when inspissated, has very much the appearance
of opium, and possesses the same properties. Indeed
Dr Coxe of Philadelphia affirms, that as good opium
may be obtained from the garden lettuce as from the
poppy. The milky juice is obtained by incisions at the
time when the lettuce is running to seed*. The re-
semblance between the inspissated juice of the lactuca
zirosa and opium is striking.

2. The leaves of the atropa belladona, or deaa’ly
nightshade, and indeed the whole plant, are remarkably
narcotic ; and when taken in too great doses produce
blindness, convulsions, coma, and death.

3. The leaves of the digitalis purpurea, or fox-glove,
are still more powerful if possible, Theylower the pulse
in a remarkable degree, and, like several other very poi-
sonous narcotics, promote the discharge of urine.

4. Hyosyamus niger or hen-baue,

5. Conium maculatum or hemlock.

6. Datura stramonium.,

7. Ledum palustre.

To these may perhaps be added the prunus laurocera.
sus, and the leaves of micotiana tabacum ox tobacco, The
list indeed might be easily increased ; almost all the
plants belonging to the natural order of Juride possess-
ing narcotic properties : But as we are completely ig-
norant of the chemical properties of these plants, it is
unnecessary to be more particular.

% Pbil. Mag. ix. 135.
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SECT. XIX.

©OF oILS.

Tm:nz are two species of oils ; namely, fixed and vo-

datile ; both of which are found abundantly in plants.
1. Fixed oil is only found in the seeds of plants, and

is almost entirely confined to those which have two co-

tyledons ; as linseed, almonds, beech root, poppy seed, ¢

rape seed, &c. Sometimes, though rarely, it is found
in the pulp which surrounds the stone of certain fruits.
This is the case with the olive, which yields the most
abundant and most valuable species of fixed oil. The
bicotyledinous seeds, besides oil, contain also a mucila-
ginous substance ; and they have all the character of
forming, when bruised in water, 2 milky liquid, known
by the name of emulsion.

The following is a list of the plants which yield the
fixed oils which usnally occur in'commerce *.

1. Linum usitatissimam et perenne  Linseed oil
2. Corylus avellana}

i e AR
4. Papaver somniferum..cesesseesss  Poppy oil

5, Cannabis $ativa .csescesessasasreses Hemp oil

6. Sesamum oricnt.ale.._........,....... Oil of Sesamum

Nut oil 4§

#* Sec Gren's Handbush, ii. 166,

Chap. L.
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7. Olea Europea...iceiececascsccaeanss  Olive oil

8. Amygdalus communis «ieevueerses - Almond oil

9. Guilandina Mohringa............. Oil of behen
10. Cacurbita pepo et melapepo..,,.. Cucumber oil
11. Fagus sylvatica...ccsseeceesreneeses  Beech oil
12. Sinapis nigra et arvensis...,ese..o.  Oil of mustard
13. Helianthus annuus et perennis... Oil of sunflower
14, Brassica napus et ¢campestris..,.. Rape seed oil
15. Ricinus communis..iecseasesecess  Gastor oil
16. Nicotiana tabacum et rustica..... Tobaccoseedoil
17. Prunus domesticd vsvveevese.. Plum kernel oil
18. Vitis vinifera,...oeveveyyosee  Grape seed oil
19. Theobroma cacao....,......, Butter of cacao
20. Laurus nobilisi..vceeeessaess Laurel oil
21. Arachis hypog®a ........... Groundnutoil*

2. Volatiie oils are found in every part of plants ex-

cept the cotyledons of “the seeds, where they never oc-
cur. The root, the stem, the leaves, the flower, the
rind or ‘pulp of-the fruitof a variety of plants, are load-
ed with volatile oils, from which they are extracted by
expression or by distillation. The number of theSc oils
is so great that it baflles all deseription.” Almost every
plant which is distinguished by a peculiar odour con-
tains ‘2 volatile oil, to  which™ it is indebted for that
odour. :
The following Table contains a pretty ‘copious list of
plants which yxeld volatile oils. - The ‘part of the plant
from which it is extracted, and-the English name of the
oil, are added in separate columns .~ i

#* Nicholson's Jour. vi. 224.
1 See Gren’s Handbucky ii. 204.
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. Citrus medica

. Artemisia absynthium
. Acorus calamus

. Myrtus Pimenta

. Anethum graveolens

5 Angelxca archangchca

Pimpinella anisum

. Hlicium anisatum
. Artemisia vulgans

! Cxtrus aurantium

. Meloleuca leucodendra
- Eugenia caryophyllata
. Carum carvi

. Amomum cardamomum
. Carlina acaulis

. Scandix chaerefolium

. Matricaria chamomilla
. Laurus cinnamomum

. Cochlearia officinalis
. Copaifera officinalis

. Coriandrum sativum
. Crocus sativus

. Piper cubeba

. Laurus culilaban

. Cumioum cyminum

. Inula helenjum

. Anethum fzniculum
. Croton eleutheria

. Maranta galanga

) Hyssopus officinalis

. Juniperus communis
. Lavendula spica

. Laurus nobilis

. Prunus laurocerasus

Levisticum hgust:cum
Myristica moschata

OILS.

Parts.
Leaves
Root
Fruit
Seeds
Root
Seeds
Seeds
Leaves
Rind of
the fruit
Leaves
Capsules
Seeds
Seeds
Roots
Leaves
Petals
Bark
Rind of
the fruit
Leaves
Extract
Seeds
Pistils
Seeds
Bark
Seeds
Roots
Seeds
Bark
Roots
Leaves
Seeds
Flowers
Berries
Leaves
Roots
Seeds*

Oil of

‘Wormwood
Sweet flag
Jamaicapep.§
Di

Angelica
Anise

Stellat. anjse
Mugwort

Bergamotte

Cajeput
Cloves §
Caraways
Catd. seeds

Chervil
Chamonmile
Cinnamon §

Lemons

Scurvy grass
Copaiba
Coriand. seed
Saffron §
Cubeb pep.
Culilaban
Cummi
Elecampane
Fennel
Cascarilla
Galanga
Hyssop -
Juniper
Lavender
Laurel
Lauroceras. §
Lovage

- Mace

Colour.
Green
Yellow
Yellowr
Yellow

‘White
Brown

Yellow

Green
Yellow
Yellow
Yellow
White

Blue
Yellow

Yellow

Yellow
White
White
Yellow
Yellow
Browa yel.
Yellow

W hite
White
Yellow
Yellow
Yellow
Green
Yellow
Brownish

Yellow

Yellow

§ The oils marked § sink in water.
¥ They yicld also a fixed oil.

Sulph, yel,
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Book IV. Plants, Parts, 0il of Colour,
| S
3%. Origanum majorana  {Leaves |Marjorum |Yellow
38. Pistacia lentiscus Resin  [Mastich Yellow
39. Matricaria partheniim [Plant {Motherwort |Blue
40. Melissa officinalis Leaves |Balm White
41. Mentha crispa Lieaves Whité
42, == piperitis Leaves [Peppermint (Yellow
t L o o Blue and
43. Achillea millefoliuny  [Flowers | Millefoil green
44. Citrus aurantium Petals  |Neroli Orange
45. Origanum creticum Flowers |Spanish hop [Brown
46. Apium petroselinum  {Roots (Parsley Yellow
44. Pinus sylvestris et abies &W:;?n Turpentine |Colourless
48. Piper nigrum Seeds  {Peppet Yellow
49. Rosmarinus officinalis |Plant |Rosematy  [Colourless
50. Mentha pulegium Flowers {Pennyroyal {Yellow
51. Genista canariensis Root  [Rhodium  |Yellow
52. Rosa centifolia Petals [Roses Colourless
53. Ruta graveolens Leaves [Rue Yellow
54- Juniperus sabina Leaves [Savine Yellow
§5. Salvia officinalis Leaves {Sage Green
56. Santalum album Wood [Santalum § |Yellow
57. Laurus sassafras Root |Sassafras 1Yellow
58. Satureia hortensis Leaves [Satureia Yellow
Leaves
59. Thymus serpillum and [Thyme Yellow
flower
&0. Valeriana officinalis Root  |Valerian Green
61. Kempferia rotunda  {Root [Zedoary ({)‘i::cm"k
62. Amomum Zinziber  {Root |Ginger Yellow
#3. Andropogon schznan- Sira Brown
thum ;

Several of the gum resins, as myrrb and galbanurn,
yield likewise an essential o1, and likewise the balsams,
as benzoin, &c. '
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SECT. XX.

OF WAX,

S
Tue upper surface of the leaves of many treesis co-
vered with 2 varnish, which may be separated and ob-
tained in a state of purity by the following process :
Digest the bruised leaves, first in water and then in
alcohol, till every part of them which is soluble in
these liquids be extracted. Then mix the residuum
with six times its weight of a solution of pure ammo-
nia, and, after sufficient maceration, decant off the solu.

tion, filter it, and drop into it, while it is incessantly

stirred, diluted sulphuric acid, till more be added than
is sufficient to saturate the alkali. The varnish preci-
pitates in the form of a yellow powder. . It should be
carefully washed with water, and then melted over a
gentle fire *.

Mr Tingry first discovered that this varnish posses-
sed all the properties of bees wax+. Wax, then, isa
vegetable product. Several plants contain wax in such

abundance as to make it worth while to extract it from

them. But let us, in the first place, consider the pro-
perties of bees wax, the most common and important
species, This substance, as Huber has demonstrated,
contrary to the generally received opinion, is prepared

# Hermbstadt, Med. and Phys. Jour. iii. 372
+ Enc. Meth, Forets et Bois, 1. 100.

1
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by the bees from honey or sugar, the latter yielding the
greatest proportion of it ¥,

" 1. Wax, when pure, is of a whitish colour ; it is des-
titute of taste, and has scarcely any smell. Bees wax
indeed has a pretty strong aromatic smell ; but this
seems chiefly owing to some substance with which it is
mixed ; for it disappears almost completely by expo-
sing the wax, drawn out iato thin ribands, for some
time to the atmosphere. By this process, which is
called bleaching, the yellow colour of the wax disap-
pears, and it becomes very white. Bleached wax is
not affected by the air +.

2. The specific gravity of unbleached wax varies
from 0°06001 to 09650 § ; that of white wax from
0°8203 to 00662 §. ‘ . i

3., Wax is insoluble in water ; nor are its ptopcr‘ties
gltered though kept under that liquid.

4. When heat is applied to wax it becomes soft ; and
at the temperature of 142°, if unbleached, or of 155°
if bleached ||, it melts into a colourless transparent
fluid, which concretes again, and resumes its former
appearance as the temperature diminishes. = If the heat
be still farther increased, the wax boils and evaporates ;
and if a red heat be applied to the vapour, it takes fire
and burns with a bright flame, It is this property
which renders wax so useful for‘ making candles.

5. Wax is scarcely acted on by a,l,cghpl when cold,
but boiling alcohol dissolves it. This was _km;wn to

* Nichoken’s Jour. ix. 182.

} Sennebier, Ana. de Chim. xii. 60. and Jour. dé Pby:. xxxviii. 56.
t Bostock, Nicholson’s Jour. iv. 130,

§ Fabroni, Crell’s Annals, 1797, ii. 125.

} Bostock, Nicholson’s Jour. i- 71.
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Neumann *, and has been lately verified by Dr Bo-
stock +. Rather more than 20 parts of alcohol are ne-
cessary -to dissolve one part of wax ; and as the solution
cools, the greater part of the wax precipitates, and the
remainder is thrown down by water 1.

6. Ether has but little action on wax while cold ; but
when assisted by heat, it takes up about ,%th of its
weight of it, and lets the greatest part precipitate on
cooling §.

7. Wax combines readily with fixed oils when assist-

‘ed by heat, and forms with them a substance of greater

or less consistency according to the quantity of oil.
This composition, which is known by the name of ce-
rate, is much employed by surgeons.

The volatile oils also dissolve it when heated. This
is well known, at least, to be the case with oil of tur-
pentine. A part of the wax precipitates usually as the
solution cools, but of a much softer consistence than
usual, and therefore containing oil.

8. The fixed alkalies combine with it, and form a
compound which possesses all the properties of common
soap. . When boiled with a solution of fixed alkalies in
water, the liquid becomes turbid, and after some time
the soap separates and swims on the surface. It is pre-
cipitated from the alkali by acids in the state of flakes,
which are the wax very little altered in its properties [f.
Punic wax, which the ancients employed in painting in
encausto, is a soap composed of 20 parts of wax and

¥ Neumann’s Chemistry, p. 331.
_t Nicholson's Jour. iv. 133. : t Id. Ibid.
§1d. Ihig, ]| 1. Ibid, p. 133.
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one of soda ®. Its composition was ascertained by Mr
Lorgna +.

When boiled with liquid ammonia, it forms a kind
of soapy emulsion, As the mixture cools, the greatest
part of the compound rises to ‘the surface in the state
of white flakes. This soap is scarcely soluble in wa-
ter I.

9. The acids have but little action on wax; even
oxymuriatic acid, which acts so violently on most bo.
dies, produces no other change on it than that of ren-
dering it white. This property which wax possesses,
of resisting the action of acids, renders it very useful
as a lute to confine acids properly in vessels, or to pre-
vent them from injuring a common cork. g

10. Mr Lavoisier, by means of the apparatus which
he employed in the analysis of alcehol and oils, and
which has been described in the First Part of this Work,
contrived to burn wax in oxygen gas. The quantity
of wax consumed was 21°9 grains. The oxygen gas
employed in consuming that quantity amounted to 66-55
grains, Consequently the substances consamed amount-
ed to 8845 grains. After the combustion, there were
found in the glass vessel 62°58 grains of carbonic acid,
and a quantity of water, which was supposed to amount
to 25°87 grains. These were the only products,

Now 62°58 grains of carbenic acid gas contain

44°56 of oxygen and 18'02 of carbon ; and 25787 grains of water contain
21 99 of oxygen and 388 of hydrogen

e

6655 2590
Consequently 21'¢ parts of wax are composed of 18°02°

% Pliny, lib. xxi. c. 14. ¢ Jour. de Pbys, Nov. 1735.
t Bostock, Nicholson Jour.iv. £34. -
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of carbon and 3'88 of hydrogen. And 100 parts of  Chap.I-

wax are composed of 8228 carbon
17°172 hydrogen

100°00*

But this analysis can only be considered as an ap-
proximation to the truth ; the quantity of water being
only estimated, and that of the gas being liable to un-
certainty. There can be no doubt, from the little ac-
tion of acids on wax, that it contains oxygen as an in-
gredient. We must therefore consider it as a triple
compound of carbon, hydrogen, and oxygen ; but the
proportions are unknown.

If wax be distilled with a heat greater than 2129,
there comes over a little water, some acid, a very little
fluid and odorous oil : the oil, as the distillation advan-
ces, becomes thicker and thicker, till at last it is of the
consistency of butter, and for this reason has been called
butter of wax. There remains in the retort a small
quantity of coal, which is not easily reduced to ashes.
When the butter of wax is repeatedly distilled, it be-
comes very fluid, and assumes the properties of volatile
oil }.

11. Wax possesses all the essential properties of fixed
oil. We must therefore consider it as a fixed oil ren-
dered concrete. Now that species of fixed oils, distina
guished by the epithet faz, have the property of beco-
ming concrete, and assuming the appearance of wax,
twhen exposed long to the air; in consequence, it is
supposed, of the absorption of oxygen. Hence proba-

* Lavoisier, Jour. de Pbys. xxxi. 59.
1 Lemery, Mem, Par. 1708, p. 53
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bly the difference between wax and fixed oils consists
in the oxygen which it contains as a component part:
The wax at its first formation was in all probability in
the state of a fixed oil ; but by the absorption of oxy-
gen it gradually concreted into wax, Wax, then, may
be considered as a fixed oil saturated with oxygen.

12. Itis natural to suppose, if this theory be just, that
fixed oil will occur in plants in various states of hard-
ness: and this accordingly is the case. Sometimes it
is of the consistency of butter, and this is denominated
a butter ; thus we have the butter of cacao, the butter
of coco, the butter of galam. Sometimes it is of 2 great-
er consistency, and then is denominated zallow ; thus
we have the tallow of the croton, extracted by boiling
water from the fruit of the croton sebifera. When its
consistency is as great as possible, it then takes the ap-
pellation of wax. Thus we have the myrtle wax of A-
merica, extracted from the seeds of the myrica cerifera,
and the pela of the Chinese. The species of wax, then,
which exist in the vegetable kingdom, may possibly be

‘as numerous as the fixed oils. Let us take 3 view of

some of the most remarkable. e

Bees wax is the species whose properties have been
described in the former part of this Section. .

13. The myrtle wax of North America is obtained

from the myrica cerifera. We are indebted to Dr Bo-

stock * and Mr Cadet t for a very exact account of its
properties and extraction. The myrica cerifera is a
shrob which grows abundantly in Louisiana and other
parts of North America. It produces a berry about

% Nicholson’s Jour. iv. 1 30. 4 Arn. de Chim. x)iv, 160
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the size of 2 pepper corn. A very fertile shrub yields
nearly seven pounds. The berries are picked off,
thrown into a keitle, and covered with water to the
depth of about half a foot. The kettle is then boiled,
and the berries stirred and squeezed against the sides
of the vessel. The wax which they contain is melted
out and swims on the surface. It is skimmed off, pass«
ed through a cloth, dried, melted again, and cast into
cakes. From the observations of Cadet, we learn that
the wax forms the outer covering of the berries.. The
wax thus obtained is of 2 pale green colour. = Its speci-
fic gravity is 1°0150. It melts at the temperature of
109° : when strongly heated it burns with a white
flame, produces little smoke, and during the combustion
emits an agreeable aromatic odour. Water does not
act upon it. Alcohol, when hot, dissolves ;% th of its
weight, but lets most of it fall again on cooling. Hot
ether dissolves about zth of its weight ; and when slow-
ly cooled, deposites it in crystalline plates, like sperma-
ceti, The ether acquires a green colour, but the wax
becomes nearly white. Oil of turpentine, when assist«
ed by heat, dissolves it sparingly. Alkalies act upon
it nearly as on bees wax. The same remark applies
to acids. Sulphuric acid, when assisted by heat, dis-
solves about %th of its weighft, and is converted into a
- thick dark brown mass *. Mr Hatchett has lately de-
tected a substance precisely similar to myrtle wax in
Jact. Tt probably exists in many vegetables.

- 11, The Chinese extract 2 wax from various vege.
tables, which they manufacture into candles, and of

L

* Bostock, Nicholson’s Jour. iv .130.
+ Analytical Experiments on Lac, Pbil. Transs 1804,

Vel. V. £
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&"k IV. " which they form many of the delicate ornaments whick

History.

are brought to Europe *.

15. Wax has been detected by Proust in the green
fecula of many plants ; the cabbage for instance. He
thinks that it forms a constituent of the pollen of all
flowers, and that the bees collect it along with the glu~
ten of the pollen, which, according to him, serves them
for food +. = But there is undoubted evidence that wax
is actually formed by bees. The observations of Mr
John Hunter led him to conclude that it comes from
under the scaly rings which cover their hinder parts.

Proust has also detected wax covering the rind of re-
sins, plums, oranges, and other similar fruits{. In
short, it seems to be one of the most abundant of vege.
table prmcxples.

SECT. XXI.

OF CAMPHOR.

THE substance called campbor, though unknown to
the Greeks and Romans, seems to have been long’
known in the East. When it was first brought to Eu-
rope does not appear, though it seems to have been in+
troduced by the Arabians. Ztus is the first person

* Sce Pbil. Trans. 1753, p. 253 ; in which Father d’Incarville gives
some account of the tallow tree, and mode of extrnctmg the tallow or
wax.

4 Jour. de Phys. Ivi, 87 and 111, 1 Ibid.
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_who takes notice of it. Tt is mentioned in the writings _Chap.I

of Paracelsus, in such a manner as to lead to the suppo-
sition that it was in common use in his time. Chemists
sometimes arranged it among resins; sometimes among
volatile oils *; till Neumann published his dissertation
en it in 1725+  He there examined it§ properties it
detail, and demonstrated that they differed from those
of every other substance ; and concluded in conse-
quence; that camphor must be considered as a peculiar
vegetable principle. To Neumann; then; we are in-
debted for the first correct expériments on the proper-
ties of camphor.

It comes to Europe chiefly from japan; It is ob- oW proa

tained from the Jauius camphora, a tree common in the
East, by distilling the wood along with water in large
iron pots; on which are fitted earthen heads stuffed with
straw.  The camphor sublimes; and concretes upon
the straw in the form of a grey powder 1. It is after-
wards refined in Holland by a second sublimation. The
vessels are of glass, and somewhat of the shape of a
turnip, with a small mouth abeve loosely covered with
paper. According to Ferber, about fth of pounded
chalk is mixed with the crude camphor § ; but others
assure us that there is no addition whatever employed.
According to Lewis, nothing more is necessary than a
- proper regillatiqn of the fire || ; and Professor Robison;
who witnessed the process as well as Neumann, in-
forms us, that the camphor in the subliming vessel is
_in a liquid state, which it could scarcely be if quicks

% Hoffmann, Observ. Phys. Chym. Select, p. 44-

+ Pbil. Trans. xxxiii, 321. 1 Neumann’s Chem. P. 319:
§ Gren’s Handbueh, ii.219: i Neumann, Ibid.

/ i E2
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lime were employed, at least in any considerable quan-
tity *.

1. Gamphor thus refined is 2 white brittle substance,
having a peculiar aromatic odour, and a strong hot

acrid taste. Its specific gravity is 0°0887 +.

It is not altered by atmospheric air ; but it is so vo-
latile, that if it be exposed during warm weather in an
open vessel, it evaporates completely. When sublimed
in close vessels it crystallizes in hexagonal plates or py-
ramids .

2. Tt is insoluble in water ; but it communicates to
that liquid a certain portion of its peculiar odour §.

3. It dissolves readily in alcohol, and is precipitated
again by water, According to Neumann, well recti-
fied alcohol dissolves three-fourths of its weight of
camphor. By distillation the alcohol passes over first,
and leaves the camphor. This property affords an
easy method of purifying camphor. ' Dissolve the
camphor in alcohol, distil off the spirit, and melt the
camphor into a cake in a glass vessel [|. If the alco-
holic solution of camphor be diluted with water as
much as possible, without causing the camphor to pre-

* Black’s Lectures, it 351.

} According to Brisson. ‘Dr Shaw states it at 0’996 (Shaw’s Boyle,
fi. 346.); and this has been copied into most of the recent chemical books.
Probably it varies in its density considerably. $ Romieu.

§ From the experimens of Cadet it appears, that a French pint of wa-
ter dissolves about 16 grains of camphor, and that the camphor may be
precipitated by pure potash, dan. de Chim. Ixii. 132.

[| This process, proposed by Lewis (Neumann’s Chem. p. 320.), is
surely preferable to that of Trommsdorf, who precipitates the camphor
by water from the alcohol, and then melts it into  cake, Sce Gren's
Handbucb, i1, 320«
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cipitate, small crystals of camphor resembling feathers
gradually form *,

4. Camphor is soluble also in oils, both fixed and
volatile. If the solution be made by means of heat,
as it cools part of the camphaor precipitates,and assumes
the form of plumose or feather-like crystals .

' 5. Camphor is not acted on by alkalies, either pure
or in the state of carbonates. Pure alkalies indeed
seem to dissolve a little camphor ; but the quantity is
too small to be perceptible by any other quality than its
odour }. Neither isit acted on by any of the neutral
salts which have hitherto been tried.

. Acids dissolve camphor without effervescence,
and in general it may be precipitated unaltered from
the recent solution,

To Mr Hatchett we are mdebted for an accurate in-

vestigation of the action of sulphuric acid on camphor.
Upon a hundred grains of powdered camphor he pour-
ed an ounce of sulphuric acid. The camphor imme-
diately became yellow, and gradually dissolved while
the acid changed, first to brownish red, and afterwards
to brown. In about an hour the liquid became black-
ish brown, and began to emit abundance of sulphurous
acid gas. In four hours the whole appeared like 2
thick black liquid, and no_other smell except that of
_ sulphurous acid could be dlstmgulshed init.  As du-
ring two days no farther alteration tack place, the
alet.n.bi.c containing the solution was put upon a sand
bath moderately warm, by which means an additional

* Romieu, Mem. Par. 1756, p. 41. + Remicen, Ibid.
 Bouillon la Grange. dan, de Chim. xxiiis 154.

69

Chap. L.
S e

QOils,

Alkalies,

Acids,

Sulphuric
acid.



k(] INGREDIENTS OF PLANTS.

BookIV. = quantity of sulphurous acid gas was driven off. < Aftet
; two days the liguid was slowly mixed with six ounces
of water. It became reddish brown, a considerable
coagulum of the same colour subsided, the sulphurous
acid smell became imperceptible, and was succeeded
by a smell similar to that of a mixture of the oils of
lavender and peppermint.- The whole was now slowly
distilled. “The water which came over had the same
smell as the original liquid, and there floated over it ‘a
little yellowish oil.” A blackish brown mass remained
behind, not acted on by water ; but alcohiol extracted a
resinous substance, and acquired & blacklsh brown’ ca=
lour. What remained “was ' charcoal. "Thus, by the
action of sulphuric acid, the camphor was decomposed
and converted into oil, blackish brown resin, ‘and chag.
coal. The proportion ‘of each was as follows:

Yellowoil 4000y 3 grains, 13
Charcoal v44e0... 53
Resinous substance 49

105

Making an increase of five grajns, either from water
whlch was retained by the resmous-lxke substance, or
from oxygen with which it had combmed. :

The ;'esmous-hke substance, thus obtamed was in-
reallty a species of artlﬁcml tannin, It was very bnt-
tle, had the odour of caromel, and an astrmgent taste.
It dissolved in cold water, and the solution precxpltated
iron, lead, tin, and lime, dark brown. It precipitated
gold in the metallic state, threw down isingllass in the
state of a blackish insoluble substance, and had “the
property of converting skin into leather. " A ‘small
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guantity of nitric acid converted it into the artificial
tannin obtained from charcoal by nitric acid *.

Nitric acid dissolves camphor readily, and in great
abundance.: . The solution separates into two portions ;
that ‘which contains the camphor, and most of the
acid, floats wpon the top of the other in the form of a
very pale yellow oil.  This solution is known by the
name of oil of camphor.  Water and several metals
precipitate the camphor unaltered+. Alcohol com-
bines with the oil of camphor. - When this solution of
camphor in nitric acid is long kept, a portion of the
camphor separates in crystals, and swims on the sur-
face, and a small portion is converted inte camphoric

“acid 1.

Muriatic, sulphurous, and fluoric acids, in the state
of gas, dissolve camphor. When water is added, the
camphor appears unaltered in flakes, which swim on

- the surface of the water §. It is dissolved also by water
impregnated with carbonic acid gas ||, by acetic acid ],
and probably by all acids.

7. When heat is applied to camphor it isvolatilized.
If the heat be sudden and strong, the camphor melts
before it evaporates; and it melts, according to Ven-
turi, at the temperature of 300°; according to Ro-

-mieu, at 421% **. Tt catches fire very readily, and

* Hatchett's Additional Experiments on  Artificial Tannin, Pbil.
Trans. 1805, t Neumann’s Chemistry, p. 321...

1 Planche found these changes in 2 vial of oil of camphor, which had
been kept unopened for 14 years. Ann. de Chim. xliii. 346.

§ Fourcroy. [| Jour.de Pbys. lii. 67.

§ Phil. Meg. xv. 156. Aromatic vinegar consists chiefly of this com.
pound. *x Mem, Par. 1756, p. 444-
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emits a great deal of flame as it burns, but it leaves no
residuum. It is so inflammable that it continues to
burn even on the surface of water. 'When camphor is
set on fire in a large glass globe filled with. oxygen gas,
and containing a little water, it burns with a very
bright flame, and produces a great deal of heat. The
inner surface of the glass is soon covered with a black
powder, which has all the properties of charcoal; a
quantity of carboric acid gas is evolved ; the water in
the globe acquires a strong smell, and is impregnated
with carbonic acid and camphoric acid *.

If two parts of alumina and one of camphor be form-
ed into a paste with water, and distilled in a glass re-
tort, there comes over into the receiver (which should
contain a little water, and communicate with a pneuma-
tic apparatus) a volatile oil of a golden yellow colour,
a little camphoric acid, which dissolves in the water,
and 2 quantity of carbonic acid gas and carbureted hy-
drogen gas, which may be collected by means of a pneu-
matic apparatus. There remains in the retort 2 sub-
stance of a deep black colour, composed of alumina and
cbarcoal. By this process, from 122284 parts of cam-
phor, Mr Bouillon la Grange, to whom we are indebt-
ed for the whole of the analysis of camphor, obtained
45:856 parts of volatile oil and 30°571 parts of char-
coal. The proportion of the other products was not
ascertained 1.

From this analysis, Mr Bouillon la Grange concludes
that camphor is composed of volatile oil and chareoal
or carbon combined together. We learn from his ex-

# Bouillon la Grange, Ann. de Chim. xxiii. 168, t Thid. P 157

-
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periments, that the ultimate ingredients of camphor are
carbon and hydrogen ; and that the proportion of car-
bon is much greater than in oils.

8. There are several species of camphor which bave
been examined by chemists, and which differ consider-
ably from each other in their properties. The most
remarkable are common camphor, the campbor of vola-
tile ouls, and the camphor obtained by treating oi/ of tur-
pentine with muriatic acid.

9. Common camphor, obtained by distillation from
the laurus camphora, is the substance which has been
described in the preceding part of this Section. In
Borneo and Sumatra camphor is procured from the
Jaurus sumatremsis ; but as none of this camphor. is
‘brought to Europe, we de not know how far it agrees
with common camphor in its properties. = The Zawrus
«innamomum likewise yields camphor.

10, The second species of camphor seems to exist in
a great variety of plants, and is held in solution by the
-volatile oils extracted from them. Neumann obtained
it from oils of thyme, marjoram, cardomum * ; Her.
mann, from oils extracted from various species of
mint §. Cartheuser obtained it from' the roots of the
maranta galanga, kempferia rotunda, amomum winiber,
Jaurus, eassia i, and rendered it probable that it is con-
tained in almost all the labiated plants. It has been
supposed to exist in these plants combined with vola-
tile oil. Proust has shown how it may be extracted
ohN ' ‘

* Pbil. Trans. 1725, p- 321.

1 Junker’s Conspectus Chemie, ii. 100.

¥ De Genericis Quibusdam Plantarum Princip. 1754 ; as quoted by Gren,
Handbuch, ii, 221.
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Book IV. ~ in considerable quantity, from many volatile eils *.
All that is necessary, is to expose the oil to the open
air at a temperature between 22° and 54°%; the oil
gradually evaporates, and the camphor crystallizes. By
this process he obtained from the oil of rosemary };th
of its weight of camphor, from that of sweet marjo-
ram th, from oil of sage ;th, and from oil of laven-
der more than Jth. By distilling the oil in a water-
bath, some degrees under the boiling point, tiil one-
third of of the oil comes over, part of the camphor is
found crystallized in the still-vessel.  This being re-
moved, and the oil again distilled as before, more cam-
phor crystallizes. By three such processes the whole
of the camphoris obtained from the oil. . The camphor
is then purified by mixing it with a little dry lime, and
subliming it.

From the observations of Mr ]ohn Brown, there is
reason to believe that the camphor from oil of thyme
differs from common camphor in-several respects. It
does not appear to forni'aliqnid solution either with ni-
tric or salphuric acid ; nor is it precipitated from nitric
acid in powder like common camphor, ‘but in a gluti-
nous mass 25

3. Artificial - 11. The artificial camphor yielded by oil of turpen-
camphor. tine, when saturated with muriatic acid gas, was disco-
vered by Mr Kind, apothecary in.Eutin, while employ-
ed in making a medicine. called the Jiguor arthriticus
How pro- +Pottiz. He put a quantity of oil of turpentine into a
s Woulfe’s bottle, and caused a current of muriaticacid gas,

*® dnn, de Chim. iv. 1%9.
+ Phil. Trans. 1715, xxxiii. 361.
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separated from common salt by sulphuric acid, to pasg
through it. The'salt used was of the same weight with
the oil of turpentine. = At first the oil became yellow,

then brown, and at last became almost solid, from the -

formation of a great number of crystals in it, which pos-
sessed the properties of camphor *. This curious expe-
viment was repéated by Trommsdorf with a similar re-
sult. "He examined the camphoric crystals obtained,
and found them in most respects toagree with common,
camphor, though in'some they differed +. " The society
of apothecaries at Paris, on being informed of these par-
ticulars, appointed Messrs Cluzel, Chemet, and Boullay,
to examine the subject.. The result of their labours
has‘been given to the world by Boullay f. They ascer-
tained the proportion of camphor yielded by oil of tur-
pentine, the best dose of muriatic acid gas, examined the
properties of the camphoric produetion, and endeavou-
red to explain the way in which it had been formed.
The ‘experiment of Kind was repeated by Hagen in
1804 §; 'and more lately, a set of experiments on the
same subject was made by Gehlen, Schuster, and Pesth,
chiefly in order to elucidate the theory of the process ||
Thenard has repeated them with:the same object .

' The proportion of muriatic gas'found to answer best,
is what can be separated by sulphuric acid and heat
from a'quantity ‘of common salt equal in weight to the
oil of turpentine employed. The camphor produced

. % Trommsdorl’s Jour. der Pharmacic, 3i. 332 5 as quoted. in Gehlen’s
Jour. vi. 459. $ 1bid, t Ann. de Chim. 1i. 270,

§ Gehlen’s Jour. ii. 237 [ Ibid. vi. 470.

' th d’Arcwxl ii. 29.
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amounts nearly to one-half of the oil of turpentine.
The French apothecaries putinto a Woulfe’s bottle four
pounds of oil of turpentine, and into a tubulated retort
four pounds of common salt, and two pounds of sul-
phuric acid, and drove off the muriatic acid gas by
means of heat. It was totally absorbed by the oil, the.
bulk of which was augmented by 5th, while it became
at the same time very het. Its colour became brown;
it retained its transparency ; and drops of oil gradually
formed at the bottom of it. In 24 hours it deposited
regular crystals; which, being separated from the brown
liquid with which they were mixed, and dried on blot~
ting paper, weighed 24 ounces. The liquor being left
for some days in a cellar, deposited four ounces meore
of the same crystals ; and by exposure to an artificial
cold of about 14°, two ounces more ‘were eobtained,
making a total of 30 ounces, or 14 1b, from the four
pounds of oil of turpentine. ~No additional crystals
were obtained by increasing the quantity of gas; but
the French chemists did not find that the produce of
camphor was diminished by this augmentation, as had
been concluded by Trommsdorf from his trials.

The camphor thus procured was very white ; it had
2 peculiar odour, in which that of the 0il of turpentine
could be distinguished. When washed with water, it
became beautifully white, and gave no longer signs of
containing an acid, but still had the smell of oil of tur-
pentine. Water containing some carbonate of potash de-
prived it of part of this odour, but not the whole. When
mixed with its own weight of charcoal powder, wood-
ashes, quicklime, or porcelain clay, and sublimed, it was
obtained in a state of purity.

Tts smell when pure resembles that of common cam-
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phor, but is not so strong. Its taste also resembles that
of camphor. It swims on water, to which it commu-
nicates its taste, and burns upon its surface. It dissolves
completely in alcohol, and is precipitated by water.
Nitric acid, of the specific gravity 1°261, had no action
on it, though it readily dissolves common camphor ;

but concentrated nitric acid dissolves it with the disen-

gagement of nitrous gass and water does not precipitate
it from its solution as it does common camphor.  Ace-
tic acid does not dissolve it, 'When heated it sublimes
without decomposition ; and when set on fire burns like
camphor. -

Such are the properties of this artificial camphor, as
far as they have been investigated. We see from them
that it resembles common camphor, except as far as re-
gards the action of acids. In the experiment of The-
nard, the residual liquid was not brown but colourless.
He ascribes the brown colour of it, in preceding experi-
ments, to the oil of turpentine used containing some re-
sin mixed with it, whereas his had been purified by
distilling it. According to him the oil of tarpentine is
not decomposed by this process. The residual liquid
he thinks may be owing to the presence of some fo-
reign oil in oil of turpentine. When this residual li-
quid is exposed to the air for some days it loses its acid
properties, thou‘gh it still contains abundance of acid.
But the acid is neutrallized by the oil.

Gehlen ascertained that neither fluoric acid gas, sul-
phurous acid gas, nor ammoniacal gas, produce any
such decompoesition in oil of turpentine. Neither is any
such change produced by the action of oxymuriatic acid

1
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gas *; but when oil of turpentine is distilled slowly at
a heat of 122°, a number of crystals of camphor sub-
lime from it+. No other oils tried yielded' camphor
when impregnated with muriatic acid gas 1«

12. Camphor ‘is much used in medicine. It iga
powerful stimulant ; it is considered as :peculiarly effi-
cacious in diseases of the urinary organs; it is often ser-
viceable in mania, and procures. sleep when every other
medicine fails. i

SECT. XXII.

OF BIRDP-LIME.

Tue vegetable principle to which I give the name of
bird-lime, was first examined by Vauquelin, who found
it possessed of properties different from every other. It
was found collected on the epidermis of a plant brought
to Europe by Michaud, and c¢alled robinia viscosa by
Cels ; constituting 2 viscid substance, which made the
fingers adhere to the young twigs§. From the late ana-
lysis of &ird-lime by Bouillon la Grange, it is obvious
that it owes its peculiar properties to the presence of an
analogous substance, which indeed constitutes the essens

* Boullay, Ann. de Chim. lic 283.
+ Boullay, thid. 1 1hid. § Anr, de Chim, Xx¥iil 2235
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tial part of that composition *.  Hence the reason why
I have given the name of bird-lime to the principle
itself.

1. Natural bird-lime (or that which exudes sponta-
neously from plants) possesses the following properties:

Its colour is green ; it has no sensible taste or smell ;
is extremely adhesive ; softens by the heat of the fin-
gers, and sticks to them with great obstinacy. 'When
heated it melts, swells up, and burns with a consider-
able flame, leaving a bulky charcoal behind it. It does
not dissolve in water ; alcohol has but little action on
it, especially when cold. By the assistance of heat it
dissolves a portion of it ; but on cooling, allows the
greatest part to precipitate again. When exposed to
the air it continues glutinous, never becoming hard and
brittle like the resins.

It combines readily with oils.  Ether is its true sol-
vent, dissolving it readily without the assistance of heat.
The solution is of a deep green colour. The alkalies
do not combine with it ; the effect of the acids was not
tried +. These properties are sufficient to distinguish
bird-lime from every other vegetable principle.

It is not unlikely that the viscid substance ‘which
covers the stem of the Jychnis viscaria, saxifraga tri-
dactylites, and a few other plants common in this coun
try, consists of this vegetable principle. It has not hi-
therto, as far as I know, been examined by any che-
mist. i
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- Nicholson‘q Jour. xiii. 144.
1 Vauquelin, dna. de Chim, xxviil, 224.
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substances in different conntries. The berries of the
misletoe are said to have been formerly employed. They
were pounded, boiled in water, and the hot water
poured off. At present bird-lime is nsually prepared
from the middle bark of the holly. . The process fol«
lowed in England, as described by Geoffroy, is as fol-
lows : The bark is boiled in water seven or eight hours
till it becomes soft. It is then laid in quantities in the
earth, covered with stones, and left to ferment or rot
for a fortnight or three weeks. By this fermentation,
it changes to a mucilaginous consistency. It is then
taken from the pits, pounded in mortars to a paste, and
well washed, with river water. Bouillon la Grange in-
forms us, that at Nogent le Rotrou bird-lime is made
by cutting the middle bark of the holly into small pieces,
fermenting them in a cool place for a fortnight, and
then boiling them in water, which is afterwards evapo-
rated. At Commerci various other plants are used *.

Bouillon la Grange made bird-lime for the purpose
of analysis by the following process. He bruised a
sufficient quantity of the middle bark of the holly,
boiled it in water for four or five hours, and then .de-
posited it in pits placed in earthen - pans, where it con-
tinued, being moistened occasionally with water till
it became viscous. Lastly, it was freed from all hea
terogeneous snbstances by washing it with pare water.
Thus prepared, it resembled the bird-lime of Com-
merci very exactly t.

Its colour is greenish, its flavour sour, and lts con-
sistence gluey, stringy, and tenacious. Its smell is si-

#* Nicholson” s Jaur xiii. 145,
# Bouillon 12 Grange, Nicholson’s Jour, ibid.
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wilar t6 that of linseed oil. When spread on a glass
plate and exposed to the air and light it dries, becomes
brown, loses its viscidity, and may be reduced to pow-
der ; but when water is added to it, the glutinous pro-
perty returns. It reddens vegetable blues.

When gently heated it melts’ and swells, and emits
an odour like that of animal oils. ' When' heated on
red hoticoals, it burns with a lively flame, and gives
out a great deal of smoke, leaving a white ash, compo-
sed of carbonate of lime, alumina, iron, sulphate, and
muriate of potash.

Water has little action on bird-lime. When boiled
in water'the bird-lime ' becomes more liquid, but recos
vers its original properties when the water cools.  The
water, by’ this treatment, acquires the property of red-

dening vegetable blues, and when evaporated leaves a-

mucilaginous substance, which may be likewise sepa-
rated by alcohol.

A concentrated solution of potash forms with bird-
lime a whitish magma, which becomes brown by ¢va-
poration, while ammonia separates. The compound
thus formed is less viscid than bird-lime, and in smell
and taste resembles soap. In alcohol and water it dis-
solves almost completely, and possesses properiies simi-
lar to those of soap.

Weak. ‘acids soften  bird-lime and partly dissolve it ;
strong acids act with more violence. Sulphuric acid
renders it black ; and when lime is added to the solu~

tion, acetic acid and ammonia separate. Nitric acid,

‘eold has little effect ; but when assisted by heat it dis-

solves the bird-lime ; and the solution, when evapora-

ted, leaves behiad it a hard brittle mass. By treating

this mass with nitric acid, a new solution may be ob-
ol P r
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Book IV.  tained; which by evaporation yields malic and oxalic
3 s y P Yy

acids, and a yellow matter which possessed several of
the propérties of wax. Cold muriatic acid does not act
on bird-lime ; hot muriatic acid renders it black.

Bird-lime, when treated with oxymuriatic: acid, be-
came white, and is divided into hard compact: masses,
having unaltered bird-lime in their centre. = This white
substance may be pulverised ; it is insoluble in water,
does not melt when heated ; and when treated with ni-
tric acid, it neither becomes yellow, nor does it yield
resin. ;

Acetic acid softens. bird-lime, and dissolves a certain
portion of it. The liquid acquires a yellow colour,
Its taste is insipid.  When carbonate of potash is dropt
into this solution, no precipitate falls.. By evaporation’
it yields a resinous-like substance.

Some of the metallic oxides are reduced when heated
with bird-lime. Litharge combines with it, and forms
a kind of plaster,

Alcohol of the specific gravity 0°817 dissolves birds
lime at a boiling heat. On cooling it lets fall a yellow
matter similar to wax. The filtered liquid is bitter,
nauseous, and acid. Water precipitates a substancesis
milar to resin.

Sulphuric ether dissolves bird-lime readily, and in
great abundance. The solution is greenish. When
mixed with water, an oily substance separates, which
has some resemblance to linseed oil. When evaporated
a greasy substance is obtained, having a yellow colour
and the softness of wax. Oil of turpentine dissolves
bird-lime readily. ‘

Such are the properties of artificial bird-lime, as far

~
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as they have been investigated by Bouillon La Grange*.
It is obvious that it contained acetic acid, mucilage, and
several aikaline and earthy bodies, which must be con-
sidered as foreign substances. When these are remo-
ved, the close analogy between artificial and natural
bird-lime is sufficiently obvious.

SECT. XXIII."

_ OF RESINS.

I',r is at present the opinion of @emists, that resins
stand in the same relation to the wolatile oils that wax
does to the fixed. Wax Is considered as a fixed oil sa-
turated with oxygen ; resms, as volaule oils saturated
with the same prmcxple.

The xiesms are very numerous ; and on account of
the vanous purposes to which they are applied, and
the peculxarlty of their propemes, constitute one of the
most important genera of vegetable substances, Till
lately they have been very much overlooked by che-
mists, who satisfied themselves with picking up doubt-
ful information from artists and manufacturers. Many
erroneous opinions concerning them have of course been
admitted into every system of chemistry. The subject
has lately engaged the attention of Mr Hatchett, whose
consummate skill and happy talent for observation pe-

3

* Nicholson’s Fournal, xiii. 146.
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culiarly fitted him for the task. To that gentleman T
am indebted for some of the most important facts in
this Section.

Resins often exude spontaneously from trees ; they
often flow from artificial wounds, and not uncommonly
are combined at first with volatile oil, from which they
are separated by distillation. The reader can be at no
loss to form a notion of whatis meant by resin, when
he is informed that common rosiz furnishes a very per-
fect example of a resin, and 'that it is from this sub-
stance that the whole genus derived their name: for
rosin is frequently denominated resiz.

I. Resins may be dxstmgmshcd by the. followmg pro-
perties :

1. They are sohd substances, naturally brittle ; have
a certain degree of transparency, and a colour most com-
monly inclining to yellow. Their taste is more or less
acrid, and not like that of volatile oils ; but they have
no smell unless they happen to contain some foreign
body. .They are all heavier than water. They are
all non-conductors of electricity ; and when excited by
friction, their electricity is negative. o | a5

2. Their specific gravity varies considerably. The
following Table exhibits a view of the specific gravity
of such of the resins as have been hydrostatieally exa-
mined ¥, ¢ atiaaty id.
Elemisesecsesl 0182
Anime..ee.. . 1'0284

* ‘The specific gravities in the text were asccrtained by Brisson. The
older writers differ so much from each other, that there is reason to sus-
yect that the substances tricd were not always those to which we at pree
sert give the same names.
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g Lopal savsivseal:0452
' . Tacamahaces..1°0463
Rosin veenesseal 0727
Mastich,eeeeee1:0742
Sandarich....¢.1°0920
Laceeseoessaal 1300
Labdanum.....1°1862

3. thn exposed to heat they melt ; and if the heat
be increased they take fire, and burn with a strong yel-
low flame, emitting at the same time a vast quantity of
smoke.

4. They are all insoluble in_water whether cold or
hot ; but when they are melted along with water, or
mixed with volaxile oil, and then distilled with water,
they scem to’'unite with a portion of that liguid; for
they become opaque, and lose much of their brittieness.
This at lcast is ﬂxc c*.is‘c“thh common rosin.:

5. They are all, with'a few exceptions, soluble in al-
cohol, cspcclaH{ffﬁ*}kn assisted by heat. The solutian
is us.uaﬂv transparent ; and when the alcohol is evapo-
,r.a”i the“resin ﬁ‘obt&'m&d unaltered in its properties.
A}”hd, according 30 «Tingry, never takes up more
than one-third of its weight of resin.. When the so-
lution is mixed with water, it becomes milky, and the

_xesin falls in the state of a white powder: They are
_soluble also in sulphuric ether.

6. Several of them are soluble in fixed oils, espe-

wially in the drying oils. - The grezter number are so-
-luble in the volatile oils ; at least in oil of turpentine,
.the one commonly employed.

.7 Mr Hatchett first examined the action of fixed al-
kalies on resins, and ascertained, contrary to the recei-
ved opinion o‘f chemists, that alkaline leys dissolve
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them with facility. He reduced a quantity of common
rosin to powder, and -gradually added it to a boiling
lixivium of carbonate of-potash 5 a perfect solution was
obtained of a clear yellow colour, which continued per-
manent after long exposure to the air.  The experi-
ment succeeded equally with-carbenate of soda, and with
solutions of pure potash ‘or soda. Every other resin
tried was dissolved as well ‘as rosin.  Nething can af-
ford a more striking proof than this, of the necessity of
repeating the experiments of our predecessors before
we put implicit confidence in their assertions.” Mr
Hatchett’s discovery must lead to very important ‘con-
sequences. The well-known fact, ‘that the soap-ma-
kers in this country constantly mix rosiz with their

soap ; that it owes its yellow colour, its odour, and its

easy solubility in water to this addition, ought to have

led chemists to have suspected the solubility of resins
in alkalies. No such consequence, however, was drawn
from this notorious fact. e

These alkaline solutions of resins’ have the propet-
ties of soap, and may be employed as’ detergent§ When
mixed with an acid, the resin is separated in® “flakes,
usually of a yellow colonr, and not much altcred in'its
nature. ! o

Ammonia acts but imperfe‘ctly upon resins, and does
not form a complete solunon of any of thos‘e'bodxes hi.
therto tried. ’ et

8. It was the received opimion of chemists that acxds
do not act upon resins. This opinion seems to have
been founded on the known effects of mitric 4cid ‘upon
oils, and on the old theory derived from that action,
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that resing are compounds of an oil and an acid *. Mr
Hatchett first ‘ascertained this opinion also to be erro-
neous, and showed that most of the acids dissolve re-
sins with facility, producing different phenomena ac-
cording to circumstances.

When sulphuric acid is poured upon any of the re-
sins in powder, it dissolves them in a few minutes. At
first the solution is transparent, of a yellowish brown
colour, and of the consistency of a viscid oil, and the
resin may be precipitated nearly unaltered by the addi-
tion of water. 1If the solution’be placed on 2 sand bath,
its colour becomes deeper, sulphurous acid gas is emit-
ted, and it becomes very thick, and of an intense black t.
If the solution, some time after it is completed and be-
fore it has acquxred the ‘deep black colour, be edulco-
rated, and the residunm digested in alcohol, and the al-
cohol afterwards separated by distillation, the residue is
in part soluble in cold water, and the portion dissolved
possesses the properties of artificial tannin . Thus it
appears, that sulphuric acid dissolves resins, but gradu-
ally acts npon them after the solution is completed, con-
vemng them first mto artificial tannin, and afterwards

reducing them to charcoal : for the last black state of
~the soluuon is owmg to the evolution of this substance.

‘ Thc charcoal thus formed is dense, and burps rather

llll,e mmcraf than vegetable coal, Its quantity also is
very consxdcrable. The followmg Table exhibits a
view of the’ Propqrtlon of charcoal obtained by Mr Hat-

chett, by dlgestmg different resins in su]phurlc acid,

* See Hotf'man, Observ. Plys. Chym. Select. p. 55.
t+ Hatchett on an Artificial "Tanning Suhstance, P5il. Trans. 1805.
{ Hatchett’s Third Series of Experiments, Ibid. 1806,
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edulcorating the residue, and separating the tannin: by
means. of ialcohol and water *. . The quantlty of resin
cmployed was always 100 grains.,

Copal....iiieeee s 67 grams.
Mastich verseetonesaG6

Elenf 000,000
Tacamahac'ieeee 62 At
Aber 0N 58

Rolin, R e et id e

The guantity of chareoal formed hy tbxs .Rrégéss, is
very remarkable. The same substances, when charred
in the usual way by exposure to a red heat in. close
vessels, yield very little charcoal. The following Ta-
ble exhibits the quantity obtained by Mr Hatchett fram
100 grains of several of them 1 :

Mastich........4°50 grains
Amber.. .. {.008°50 ‘
Rosin.oieyivees0 65!

Nlmc acid likewise dissplves the resins w1th facxhty,
but not without changmg their nature. Mr Hatchett
was first led to examine the action of this acld on resins,
by observing that resins are _thr‘own down by acids
from their solutions in alkalies in the state of a curdy
precipitate ; but when nitri¢ acid is added in excess, the
whole of the precipitate is redissolved in a boiling heat.
This remarkable fact, which did not hold when sul-
phuric or muriatic acids were used, Ted him 1o try whe-
ther the resins were soluble in mmc acid, He poured

* Hatchett’s Third Series of Experiments, PFil, Trmu. 1806
4 Hatchett, Ibid.
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nitric dcid of the specific gravity 1°3S, on powdered
rosin in-a tubulated retort ; :and by repeated distillation
formed a complete solution of a brownish yellow co-
lour. The solution took place much sooner in an open
’matrass than in close vessels. . The solution continues
Ppermanent, though left exposed to the air. It becomes
turbid when water is added ; bnt when the mixture is
;boiled, the whole is redissolved. © When Mr Hatchett
.collected the precipitate thrown dawn by water by fil.
Aration, he found thatit still possessed several of the
properties of resin.  The resin is thrown down from
-nihic acid by potash; soda, and-ammonia; but an ex-
-cess of these alkalies redissolves the precipitate, and
forms brownish orange-coloured liquids. When Mr
~Hatchett dissolved resin in boiling nitric acid, the so-
lution was attended with a capious discharge of nitrous
~gas; and when ‘the powdered resin was thrown into
.cold nitric acid, a:considerable effervescence soon took
place, and a porous mass was formed, commonly of a
~deep orange colour.
When the digestion of nitric acid upon a resinous
substance is continued long enough, and the quantity of
{.acid is sufficient, the dissolved resin is completely
-ichanged ; it is not precipitated by water ; and by eva-
« poration, a viscid substance of a deep yellow colour is
- obtained, equally soluble in water and alcohol, and
. seemingly intermediate between resin and extractive *,
- If the abstraction of nitric acid be repeated, this sub-
stance gradually assumes the properties of artificial tan-

!

¥ Hatchett on an Artificial Tanning Substance; Pbil. Trans, 1805.
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nin*.  Thus it appears that nitric acid gradually alters
the nature of resin, producing a suite of changes which

terminate in artificial tannin, upon which nitric acid has

no action. i

Muriatic acid and acetic acid dissolve resin slowly,
and it may be precipitated again from ‘them’unaltered.
Mr Hatchett, to whom we are indebred'for the know-
ledge of all these solutions, recommends acetic acid as
an excellent solvent of resins for vegetable analyses.
He employed it himself with much' address'in his ana-
lysis of the different varieties of lac 4. ‘

9. When resins are subjected to destructive distilla-
tion, we obtain, according to Gren, carbureted hydro-
genand carboni¢ acid\gas, a very small portion of aci-
dulous water, and much empyreumatic oil: ' The char-
coal is light and' brilliant, and contains no alkah .

10.” When volatile oils are exposed for some time to
the action of the atmosphere, they acquire consistency,
and assume the properties of resins. During this change
they absorb a quantity of oxygen from theair.» ‘Wes-
trumb put 30 grains of oil of turpentine‘into'40 ‘cubic
inches of oxymuriatic acid gas. . Heat'was evolved ;
the oil gradually evaporated, and'assumed the form of
yellow resin §. - Mr ‘Proust pbserved, that when wola«
tile oil is exposed to:the: air, it'is partly converted into
a resin, and partly into a crystallized acid; wsually the
benzoic or the camphoric. ' Hence we see that the oil
is converted into two distinct substances. ' During this

ab 844

* Hatchett’s Additional Experiments on Artificial Tannin, Pbil.
Trans. 1805.

4 Phil. Trans. 1804. { Handbuch, iis 140.

§ Crell’s Aunals, i. 17g0.
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change oxygen is absorbed ; and Fourcroy has observed
that a portion of water is also formed *. Itis proba-
ble, from these facts, that resin is volatile oil deprived
of a portion of its hydrogen, and combined with oxy-
gen. The experiments of Mr Hatchett have added
much to the plausibility of this theory. ‘

11. Hermbstadt affirms, that to know whether any ve-
getable substance contains resin, we have only to pour
some sulphuric ether upon it in powder, and expose the
infusion to the light. " If any resin be present, the e-
ther will assume a brown colour.

II. Having now described the general properties of
resinous bodies, it will be proper to take a more parti-
cular view of those of them which are of the most im-

“portance, that we may ascertain how far each possesses
the general characters of resins, and by what peculiari-
ties it is distinguished from the rest. The most distin-
‘guished of the resins are the following :

1. Rosin.—This substance is obtained from different
species of fir ; as the pinus abies, sylvestris, larix, bal-
‘samea. It is well known that a resinous juice exudes
from the pinus sylvestris, or common Scotch fir, which
hardens into téars. The same exudation appears in the

¢nus abies, or spruce fir. These tears constitute the
‘substance called zbus, or common frankincense. When
‘2 'portion of bark ‘is stripped off these trees, a liquid
“Jhice flows out, which gradually hardens. This juice
“has obtained different names according to the plant from
“which it comes. The pinus sylvestris yields common
tb’i*p'nitz'rie 5 the lariz, Venice turpentine ; the balsamea,

(]

* Fourcroy, viii. 16:
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Book IV.  balsam of Canada, &c. All these juices, which ate

Bastich.

commonly distinguished by the name of turpentine, are
considered as composed of two ingredients ; namely,
oil of turpentine and rosin. When the turpentine is
distilled, the oil comes over, and the rosin remains be-
hind. When the distillation is continued to dryness,
the residuum is known by the name of commeon rosin,
or colopheonium ; but when water is mixed with it
while yet fluid, and incorporated by violent. agitation,
the mass is called yellow rosin,  During winter the
wounds made in the fir trees become encrusted with a
white brittle substance called darras or galipot, consist-
ing of rosin united to a small portion of oil. The yel-
low resin made by melting and agitating this substance
in water is preferred for most purposes; because it is
more ductile, owing probably to its still containing
some oil ¥*. The properties of rosin are those which
have been detailed in the former part of this Section,
Its uses are numerous and well known. _

2. Mastich.—This resin is obtained from the pustacen
lentiscus ; a tree. which grows in the Levant, particu-
larly in the island of Chios.. When transverse incisions
are iade into this tree, a fluid exudes, which scon con-
cretes into yellowish semitransparent brittle grains {.
Ta this state it'is sold under the name of mastich, It
softens when kept in the mouth, but jmparts yery little
taste. - This has.induced surgeons: to employ it o fill
up the cavities of carious teeth, which it does tole-
rably well., When bheated, it melts and exhales a
fragrant odour.. Its taste is slight, but ,}ngt,gl_lp’ic‘:‘z-

¥ See Neumann’s Chemistry, p. 286. + 1bid. p.297,
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sant. In Turkey great quantities of it are said
still to be chewed for sweetening the breath, and
strengthening the gums. It is to this use of the resin
as 2 masticatory that it is supposed to owe its name *.
Mastich does not dissolve completely in alcohol; a soft
elastic substance separates during the solution.,  This
substance, in Neumann’s experiments, amounted to a-
bout 4% th of the mastich +; Lutin those made more late-
ly by Mr Matthews, it was nearly a fifth . The nature
of this insoluble portion was first examined by Kind §,
who found it possessed of all the properties of caout~
chouc. These experiments have lately been repeated
by Mr Matthews with a similar result [|. Mr Brande,
however, has observed, that when this insoluble sub-
stance is dried it becomes brittle, in which respect it
differs from caoutchouc.  He has observed also, that
by passing a current of oxymuriatic gas through the
alcoholic solution of mastich, a tough elastic substance
is thrown down, precisely similar to the original inso-
luble portion ¥*. When mastich is distilled either with
water or alcohol, nothing considerable comes over with
these liquids ; but Hoffinann ascertained, that if the re-
sin be first mixed in a mortar with its own weight of
carbonate of potash, and afterwards distilled with alco-

' % See Neumann'’s Clemistry, p. 298. + Ibid.
1 Nicholson’s Jeur. x. 247. - § Crell’s Annals, 1794, ii. £185.
~ || Nicholson’s Jeur. x. 247.
*¥ Phil, Mag. xxv. 111. From these cxperiments, together with those
of Dr Wollaston on this substance, there can be littls doubs that it is a
peculiar vegetable principle. It may te characterized thus: Brittle, se-
mitransparent, fusible like resins, insoluble in water and alcohol, soluble in
ether,
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bol, the liquid comes over both with the smell and taste
of mastich *.  With the other agents it exhibits the
phenomena described in the former part of this Section.

3. Sandarach.—This resin is obtained from the ju-
#iperus communis or common juniper. It exudes spon-
taneously, and is usually in the state of small round
tears of 2 brown colour, and semitransparent, not unlike
mastich, but rather more transparent and brittle, ' When

chewed it does not soften as mastich does, but crumbles .

to powder.  Mr Matthews found it almost completely
soluble in eight times its weight of alcohol.  The resi-
due was extraneous matter 7. It does not dissolve in
tallow or oil, as common resin does}. Mr Hatchett
found it soluble in alkalies and acids with the same
phenomena as common resin §.

4. Eleru.—This resin is obtained from the amyris
elemifera ; o tree which grows in Canada and Spanish
America. Incisions are made in the bark during dry
weather, and the resinous. juice which exudes is left to
harden in the sun. It comes to this country in long
roundish cakes wrapped in flag leaves. It is of a pale
yellow colour, semitransparent ; at first softish, but it
hardens by keeping. . Its smell is at first strong and

* Hoffmann, Observ. Phys. Chim. Select. p. 68.

} Nicholson’s Jour. x. 246. § Ibid.

§ Gicse,an apothecary of Augsburg, announced in Scherer’s Journal
for 18013, p. 536, that sandarach does not dissolve campletely in alohol ;
that the residue amounts to about enc-fifth of the whole. This residue
he considers as a peculiar substance. Mr Matthews proved, by a set of
experiments, that the whole of this statement is inaccurate. I have no
doubt that Giese employed mastich instead of sandarach, and that the ip-
soluble substance detected was caoutchourc. ;
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fragrant, but it gradually diminishes. ~ Neuman found
that alcohol dissolved ;5ths of this substance ; the re-
mainder consisted chiefly of impurities, and was partly
taken up by water. . Both water and alcohol, when
distilled with it, come over strongly impregnated with
its flavour. . ~Along with the, water there comes over
a fragrant volatile oil, which amounts to about +5th of
the resin employed *.

5. Tacamabac.~—This resin is obtained from the fa-
gara octandra, and likewise, it is supposed, from the
populus balsamifera. It comes from America in large
oblong masses wrapt in flag leaves. It is of a light
brown colour, very brittle, and easily melted when
heated. - When pure it has an aromatic smell between
that of lavender and musk. =~ When distilled along with
water or alcohol, nothing comes over with these liquids.
‘When pure it dissolves completely in alcohol, and wa-
ter has no action on it }. : :

6. Animé.— Thisresinis obtained from the bymenza
courbaril: or locust tree, which is a native of North
America. Animé resembles copal very much in its
appearance ; but is readily soluble in alcohol, which
copal isnot: thisreadily distinguishes them. Itis said
to be wery frequently employed in the making of var«
- nishes.  Alcohol dissolves it completely. Water, ac«
cording to the experiments of Neumann, dissolves
about's%th of it; and when the decoction is evaporated,
it leaves an unctuous mass, which makes the fingers
oily. Alcohol distilled over it acquires both the smell

* Neumann’s Chem. p, 296. 4 Ibid. pe 2950
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and taste of animé. Water- distilled frofh it ‘shows on
its surface a small quantity of volatile oil *. :

7. Ladanum or labdanum.—This resin is obtained
from the cpstus creticus, a shrub which grows in Syria
and the Grecian Islands. The surface of this shrub is
covered with a viscid juice, which, when concreted;
forms ladanum. It is collected while moist by draw-
ing over it a kind of rake with thongs fixed to it. From
these thongs it is afterwards scraped with a kaife. = It
is always mixed with dust and sand, sometimes in great
abundance. The best is in dark coloured masses, al-
most black, and very soft, having a fragrant odour and
a4 bitterish taste.  The impurities; even in the best
kinds, ‘amount to about ith. = Water dissolves . rather
more than };thof the pure. portion, and the matter
taken up is said to possess gummy properties. - When
distilled ‘with water, a small quantity of volatile oil
rises, Alcohol likewise comes over lmpregnated with
the taste and smell of labdanum +. 5

8. Botany Bay resin.~This resin is said to be the
produce of the acarots resinifera ; a tree which grows
abundantly in NewHolland, especially near Botany
Bay. Specimens ofit were brought to London about the
year 1799, where it was tried as a medicine. Some ac~
count was given of it in Governor Philips’s Voyage 1.
and in White’s Joufnal of a Voyage to New South
‘Wales || ; butit is to Professor Lichtenstein that we are
indebted for an account of its chemical properties. He

* Neumannn’s Chem. p. 297. + 1bid. p. 295~
{ Duncaw’s New Dispensatary, p. 60. | Appendix, p. 245-
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obtained specimens from London, and published the re-
sult of his experiments in Crell’s Journal 1.

The resin exudes spontanecusly from the trunk of
the singular tree which yields it, especially if the bark

-be wounded. Itis at first fluid, but becomes gradually

solid when dried in the sun.  Acecording to Governor
Philips, it is collectéd usually in the soil which sur-
rounds the tree, having doubtless run déwn spontane-
ously to the ground. It consists of pieces of various
sizes of a yellow colour, unless when covered with a
greenish grey crust. It is firm, yet brittle ; dand when
pounded, does not stick to the mottar nor cake. In the
mouth it is easily reduced to powder without sticking to

the teeth. It communicates merely a slight sweetish as«

tringent taste. 'When moderately heated; it melts; on
hot coals it burns to a coal, emitting a white smoke,
which has a fragrant odour somewhat like storax.
When thrown into the fire, it increases the flame like
piteh. " It communicates to water the flavour of storax,
but is insoluble in that liquid. 'When digested in al-
“cohol, two-thirds dissolve: the remaining third consists
-of one part of extractive matter, scluble in water, and
having an astringent taste ;" and two parts of woody
fibre and other impurities, perfectly tasteless and inso-

" luble.” The solution has a brown colour, and exhibits

~ the appearance and the smell of a solution of benzoin:
“Water throws it down unaltered. When distilled, the
‘products were water, and empyreumanc oil, and chat-

* ‘coal ; but it'gives no traces of any. acid, alkali, or salt

not even when distilled with water.

sy

$1799, 1L 242,

Fol. V., &
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. Twelve parts were boiled in a solution of pure soda
in water *. - Twe parts. of the resin were dissolved ;
the remaining ten parts were floating on the solution
cohering together in clots. | No crystals were obtained
by evaporating part of the solution ; and when sulphu-
ric agid was dropt into another portion, resin separated
unaltered, 'When mixed with ' twice its weight of ni-

‘tri¢ acid,-the resin swims unaltered ou the surface;

but when heat is applied, a considerable effervescence
takes place. - The digestion was contipued till the effer- ‘
vescence stopped, and the resin swam on the surface of
the liquid collected together in clots, It was' then se-
parated by filtration, It had lost th of its weight. .
The resin thus treated had acquired a bitterish taste,
was not so easily melted as before, and alcohol was ca-
pable of dissolving only one-half of it. ' The selution }
was brown, tasted like bitter almonds; and when mix-
ed with water, - let fall a yellow resinous precipitate of
a very bitter taste. The insoluble portion mixed with
water, but formed a turbid liquid, which passed through :
the filter. The nitric acid solution separated fromthe
resin by filtration was transparent ; its colour was yel-
low ; -its taste bitter ; and it tinged substances dipt into
it of a yellow colour. By evaporation it yielded oxalic
acid, and deposited a yellow earthy-like powder. This‘
last substance was insoluble in water, and scarcely.so-
Juble in alcohol. Tts taste was exquisitely bitter like °
quassia, It mixed with the saliva, .and readily stained
the skin and paper yellow. ~The residuum qntmu_cd

* By pure sodasalze, it is impossible to say whether Lichtenstein means:
the carbonate of soda or pure soda.
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bitter and yelow ; but yielded no ptccipitate with pot-
ash and nitrate of lime *,

I have been thus particilar in my account of Lich-
tenstein’s experiments, on account of the very curious
results which he obtained.. Had he employed stronger
reagents and greater heat, he would have most proba-
bly anticipated the curious discoveries of Hatchett.
The bitter substance, into which he converted this re-
sin by nitric acid, deserves particular attention. He
suspects that it is capable of preducing the same chan-
ges on all the resins: 'a conjecture which he verified
with , regard to colophonium, as he found it to yield
equally a yellow bitter substance. We now know
from the experiments of Hatchett, that-the action of
nitric acid on the resins terminates in the formation of
artificial tannin, which possesses a very bitter taste.

9. Black popiar resin.=In the year 1770 the black
poplar was pointed out, in a German periodical work,
as a tree from which abundance of wax couldibe ob-
tained. . It was evenr said, that a manufactory of
candles from the wax of this tree had been established
in Italy. < This account having been revived'in 1804,
Schrzder was induced to make a set of experimeénts on
the subject. . He found, that when the buds of this tree

_are boiled in water and properly pressed, they yield
“about 3th of their ‘weight of a yellowish white sub-

stance, which possesses the properties of a resin, and .

resembles, according to him, the yellow resin of Bota-
ny Bay, When digested in water, a coloured solution
is obtained which reddens litmus paper, which becomes

'* Lighteustein, Crell’s Jour. 1799, ii. 242.
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muddy by cooling, and which when cvaporated de-
posites small crystals

10. The green resin, which constitutes the colouring
matter of the leaves of trees, and almost all vegetables,
1s insoluble in water, and soluble in alcohol.  From the
experiments of Proust we learn, that when treated with
oxymuriatic acid it assumes the colour of a withered
leaf, and acquires the resinous properties in greater per-
fection.t. , ¢

11..Gopal.—This substance, which deserves particu-
lar attention from its importance as 2 varnish; and
which at. first sight seems .to belong to 2 distinct: class
from the resins, is obtained, it is said, from the »bus co-
pallinum, a tree which is a native of North America;
but the best sort of copal is said to come from Spanish
America, and to be the produce of different trees.: No

- less than eight species are enumerated by Hernandez 1.

-Copal is a beautiful white resinous substance, “with
a slight tint of brown. It is semetimes opaque, and
sometimes almost perfectly transparent. ' When heat-
ed it melts like other resins ; but-it differs from:them
in not being soluble in alcohol, nor in oil of turpentine
without peculiar managment. : Neither does it dis-
solve in the fixed oils with the same ease as the other
resins. It resembles gum animé a little in appearance ;
but is easily distinguished by the solubility of this last
in alcohol, and by its being brittle between: the teeth,
whereas anime softens in the mouth §. The specific
gravity of copal varies, according to ‘Brisson, from

* Schrzder, Gehlen’s Jeur. vi. 598, + Jeour. 'd: Phkys. ,lvi. 100.
$ Lewis, Neumann’s Chem. p. 299, § 1bid.
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$*045 to 1°139. Mr Hatchett found it soluble in alka-
{ies and nitric acid with the usual phenomena ; so that
in this respect it agrees with the other resins. ' The
solution of capal in alkalies he found indeed opalescent,
but it is nevertheless permanent. It deserves attention,
that he found rosin, when dissolved in nitric acid, and
then thrown down by an alkali, to acquire a smell re-
sembling that of copal.

When copal is dissolved in-any volatile liquid, and
spread thin upon wood, metal, paper, &ec. so that the
volatile menstroum may evaporate, the copal remains
perfectly transparent, and forms one of the most beau-
tiful and perfect varnishes that can well be conceived.
- The varaish thus formed. is called copal varnish, from
the chief ingredient in it, This warnish was first dis-
covered in France, and was long known by the name of
wernis martin. ~The method of preparing it is conceal-
ed ; but different processes for dissolving copal in vola-
tile menstrua have been from time to time made public.
The following are the most remarkable of these :

‘When copal is kept melted till a sour smelling aro-
matic odour has ceased to proceed from it, and then
mixed with an equal quantity of Kinseed oil, which has
been deprived of all colour by exposure to the sun, it
unites with the oil, and forms a varnish which must be
'_ “dried in the sun*.

I have been'informed by a very ingenious japan ma-

‘nufacturer in Glasgow, that the copal varnish used by .

the English japanuers is made as follows : Four parts
by weight of copal in powder are put into a glass’ ma-

# Dr Black’s Lectures,iis 359,
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trass and melted. . The liguid is kept boiling #ill the
fumes, condensed upon the point of a tube thrust into
the matrass, drop to the ‘bottom of the liquid without
occasioning any hissing noise, as water does, This is
a proof that all the water is dissipated, and that the co=
pal has been long enough melted. One part of beiling
hot linseed oil (previously boiled in a retort without
any litharge) is now poured into it, and well mixed,
The matrass is then taken off the fire, and the liquid,
while still hot, is mixed with about its own weight of oil
of turpentine. ~ The varnish thus made is transparent,
but it has a tint of yellow, which the japanners endea-
vour to conceal by giving the white. ground on which
they apply it a shade of blue. = It is with this varnish
that the dial plates of clocks are covered after having
been painted white,

When copal is treated with oil of turpentine in close
vessels, the vapour being prevented from"es'ea_ping:, ex~
erts a greater pressure, and the heéat rises above the
boiling point. This additional ‘heat is said toenable the
oil to dissolve the copal. The solution, mixed with a
little poppy oil, forms a varnish which is distinguished
from’ the . vernis martin merely in havmg a vcry slight ]
tinge of brown *,

The method of dissolving copal in oil of turpentme, |
published by Mr Sheldrake, seems to depend upon the"
same principle with the last solution. ' On.two: ounces
of copal, broken into small pieces, is poured a mixture
of four ounces of ammonia with a pint of oil of turpen<
tine. The whole is kept . boiling very gently, $0: that

> e

% Dr Black’s Leetures, iic 359.
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the ‘bubbles may be counted as they rise. If the heat
be allowed to diminish, or if it be raised too high, the
process stops, and cannot be again resumed. The ma-
trass, in which the mixture is boiled, is stopped with
a cork, secured in its place by a brass wire, and perfo-

rated by a pin.  'When the copal is nearly dissolved,

the process is stopped, and the whole allowed to cool
before uncorking the matrass.  This varnish has a deep

colour ; but when spread thin and allowed to'dry, it -

becomes colousless.. Its defect is the difficulty with
which it dries. This defect Mr Sheldrake remedies by
throwing the solution into its own weight of nut oil,
rendered drying by white lead, and agitating till the
turpentine is separated. :

To dissolve copal in alcohol, Mr Sheldrake dissolves
half an ounce of camphor in a pint of that liquid, and
pours the solution on four ounces of copal. The ma-
trass is placed in a sand bath, and the. process is con-
ducted exactly as the one last described. The solution
thus formed contains a great deal of copal, and forms a
varnish which is perfectly colourless; hut considerable
heat is necessary to drive off the camphor. -

Mr Sheldrake has lately favoured the public with

~ another and easier method of dlssolvmg copal. This

-method is as follows :

“ Provide a strong vessel made of tin or other metal;

it should be shaped like a wine bottle, and capable of
~ holding two quarts; it will be convenient to have a

handle strongly rivetted to the neck ; the neck should

'be long and have a cork fitted to the mouth, buta

notch or small hole should be made in the cork, that,
svhen the spirit is expanded by heat, 2 small portion

1635
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the vessel from bursting.

¢ Dissolve half an ounce of camphor in-a quart of
spirit of turpentine, and put it into the vessel; take 2
piece of copal the size of a large walnut, reduce it to
coarse powder or very small pieces ; put them into the
tin bottle, fasten the cork down with a wire, and set it.
as quick as possible upon a fire so brisk as to make
the spirit boil almest immediately ; then keep it boil-

- ing very gently for about an hour, when so much of

the copal will be dissalved as will make a very good
varnish ; or, if the operation has bgen properly begun,
but enough of copal has not been dissolved, it may he.
again put on the fire, and by boiling it slowly for a
longer time, it may be at last brought to the consistence
desired *.”? A

Van Mons relates another process much simpler than
any of the above, which he says was taught him by
Mr Demmenie, 2 Dutch artist. It consists in expo-'
sing copal to the gction of the steam of alcohol. A
long necked matrass is filled one-fourth full of strong
alcohol, and a piece of copal is suspended above the
surface of the liquid at spme little distance ; the top of
the matrass is covered with a condensator ; the alcohol
is kept boiling : the copal softens, and drops down into
the alcohol like oil. © When these drops no longer dis-
solve, the process must be stopped. | The solution thus:
obtained is perfectly colourless. - Copal may be dissol«
ved in oi] of turpentine by the same process 1.

The following method of making copal varnish has

# Nichalson's Jour. ix. 157. t Jour. de Chim. iii. 218,
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‘been recommended by Professor Lenormand. Drop
wpon the pieces of copal pure essential oil of rosemary.
Those pieces that are softened by the oil are fit for the

purpose, the others not.. Reduce them to 2 fine pow-:

der, put this powder intoa glass vessel not thicker'than
a finger breadth, pour oil of rosemary over it, and stir
it about with a glass rod. .In a short time the whole
is converted into a very thick liquid. . Pour alcohol on
this liquid by little at 2 time, incorporating it, by gently
agitating the vessel, till it is of the requisite thinness for
use ¥,

12. Lac.—This is a substance deposited on different
species of trees in the' East Indies, by an insect called
chremes lacca, constituting a kind of comb or nidus. Tt
has been imported into Europe, and extensively used
from time immemorial ; but it is only of late years
that correct information concerning it has been obtain-
ed. . For what relates to the natural history of the in-
sect, and the mode of forming the lac, we are indebted
to Mr Ker,+, Mr Saundersf, and Dr Roxburgh §.
Though very often employed in the arts, it was neglect-
ed by chemists.  Geoffroy junior, indeed, published a
dissertation on it, but it contains few chemical experi-
ments. He merely subjected it to distillation, and ob-
tained products which he thought similar to those given
by wax in the same circumstances [|. This led him to
consider it as a species of wax, an opinion followed by

#* Nicholson’s Jour. xxiv. 67. + Pbil. Trans. 1481, p. 376.

$ 1bid. 1789, p. 107. § 1bid. 1791, p. 228.

l| Men. Par. 1714, p- 121 ; and Martine’s translation of the Memoires
o the French Academy, v. 4.
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Neumann * 3 but Juvker}, and most of the subse-
quent chemical writers, place it among the resins. Mz
Hatchett has lately examined it with his usual address,
and ascertained its composition. and properties 1.  To
him we are indebted for almost every thing which we
know respecting. its chemical nature.

There are various kinds of lac distingnished in com-
merce. = Stick Juc is the substance in itsnatural state,
encrusting small twigs. . When brokén off and boiled
in water it loses. its red colour, and is called seed Jack.
When melted and reduced to the state of thin crust,it
is called shell ldc. Stick lac is of a deep red colour,
and yields to water a substance which is used as a red
dye. .- The other two varieties are brown. ,

Woater dissolves the greatest part of the colouring
matter of lac, which varies from 15 to L per cent. 'Al-,
cohol dissolves the greatest part of the resin, which
constittites the chief ingredient in the .composition of
lac. . Ether acts more feebly. Sulphuriecacid dissolves
and gradually chars lac ;  nitric acid dissalves, and then
produces the same changes on it 2s :on other: resinous
bodies. Muriatic and acetic acids likewise act as sol-
vents. . A solution of borax in water readily dissolves
lac. - The best proportions are ‘20 grains of borax;

" 100 grains of lac, and four ounces of water. This so-

lution, mixed with lamp black, constitutes Indian ink ;
and may indeed be employed for many of the purposes
of varnish. The fixed alkalies readily dissolve lac,
but not the volatile. When placed on a hot iron it

* Chemistry, p- 334. . 1 Conspectus Chemin, ii. 50
* Analytical Experiments on Lac, Pbil. Trans. 1804,
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melts, and emits a thick smoke with an odour rather
pleasant, leaving a spongy coal. When distilled, it
yields water slightly acidulous, and a thick butyraceous
oil.  The gases emitted are a mixture of carbonic acid
and carbureted’ hydrogen.  Stick lac yields also some
carbonate of ammonia ; but the other two varieties none.
The following Table exhibits the constituents of the
different wvarieties of lac, according to.the analysis of
Mr Hatchett.

{Stick Lac|Seed Lac.|Shell Lac.
Resin 68 8851 909
Colouring matter | 10 25 05 ;
Wax 6 45 40 |
Gluten 55 2:0 2'8
' Foreign bodies 6°5
Loss 40 25 1°8

) .- 100 | 100 . |100

The resin is less brittle than those bedies usually are.
The colouring matter possesses the properties of extrac-
tive ; the wax is analogous to myrtle wax, and the glu-
ten closely.resembles the gluten of wheat *.

The uses to which lac is applied in India are very

numerous. In Europe- it forms the basis of sealing
wax ; which is made by melting lac with different pro-
portions of turpentine and some calouring ‘matter, as
_ ivory black, for black sealing wax ; vermilion for red,
&e. It constitutes also the basis of many varnishes

# Hatchett, Phil. Trans, 1804,
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and fackers. This last name indeed is derived from
‘the word Jac * !

13. Amber.—This substance is undoubtedly of ve-
getable origin ; and though it differs from resins in
some of its properties, yet it agrees with them in so
many others, that it may, without impropriety, be re-
ferred to them. For the chemical investigation of the
properties of this substarice, we are chiefly indebted to
the labours of Hoffmann t, Bourdelin §, Stockar de
Neuforn §, Heyer ||, and more lately it has occupied
the attention of Mr Hatchett. The best account of
amber varnish which I have seen is by Nils Nystrom
in the Stockholm Transactions for 1797 **.

Amber isa brittle, light, hard substance, usually
nearly trahsparent; sometimes nearly colourless, but
commonly yellow or even deep hrown. It has consi-
derable lustre. Its specific gravity is 1°065. It is
tasteless, and without smell, except when pounded or
heated, when it emits a fragrant odour. When heated
it softens; but, as far as is known, cannot be melted
without losing some of its weight, and altering its ap-

* A detailed accotnt of the method of making several of these is gi-
given by Dr Lewis in his Pbilosopbical Commerce of the dris, p. 223.

+ Obs. Plys. Chem. p. 60: and 198.

} Sur le Succin. Mem. Par. 1742, p- 192 J 3

§ Specimen. Cbem. Med. Inaugur. de Succino in Genere et Spmahw d o
cino Fossili Wisbolzensi, 1760. This tract contains a very copions set of
experiments; which, however, do not always agree with those of other
chemists. Wasserberg’s Treatise on Amber is chiefly an abridgment of
Stockard’s.

|| Chemische versuche mit Bernsteing 17874

%% T have scen the paper only through the medium of Crell's Journal.
1t is inserted in Crell’s Aunale, 3799, ii. 171, and 253, .
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pearance. In a strong heat it burns, leaving a small
quantity of ashes, the nature of which has not yet
been ascertained. Water has no action on it ; but al-
cohol, by long digestion, dissolves about one-eighth of
the amber, and forms a coloured solution, which when
concentrated becomes milk;; when mixed with water.
The precipitate possesses the properties of a resin, The
residuum of the amber is not acted on by alcohol.
Though amber be roasted before the action of the alco-
hol, the tincture is still formed. Hence we learn that
the resinons part of amber is not expelled by a melting
heat*. When amber is treated with a beiling fixed
alkali, it is almost completely dissolved, according to
Hoffman, and the eompound possesses: the qualities of
soap; for it is soluble in water and alcohol, and not

thrown down by water. Mr Hatchett found that the

alkalies act only 'partia]]y on amber, extracting a yel-
low tincture. Probably this ingenious chemist did not
continue the process long enough ; for I have acciden-
tally ascertained, that a weak solution of potash is ca-
pable of dissolving amber completely withont the as-
sistance of heat, provided it be allowed to act for a suf.
ficient time. I had formed a weak solution of potash
(1 believe subcarbonate) as nearly as possible of the
specific gravity of amber, and I had' put into it some
amber powder, to show the supposed currents of Count
Rumford during the heat of the liquid. On exami-
ning the infusion about a month after, I found the am-
ber all lying at the bottom of the phial. I added more
alkali to restore the equilibrium. Some time after th=

® Heyer,
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amber was again at the bottom, and it was necessary to
add more alkali. By this time the solution had acquired
a yellow colour. I therefore explained ithe sinking of
the amber, by supposing that the potash had dissolved
a portion of it, and that this had altered the specific
gravity of the solution. Not knowing at the time that
any experiments had been made on the subject, I put
aside the phial to ascertain the result. This was three
years ago ; and at present only two or three particles’
of the amber at most can be detected, the rest is dis-
salved completely.

The weaker acids have no. action on amber. Sul-
phuric acid converts it into a black resinous mass. Ni-
tric acid acts upon it ; when assisted by heat, nitrous
gas is emitted. The amber is first converted into a
light resinous substance; and at last dissolves complete~

y. Heyer, who first made this experiment, could ob-
tain neither oxalic nor acetic acid by the actioa of ni-
tric acid o amhber.. That nitric acid is really capable
of dissolving amber, has been lately verified by the ex-
periments of Hatchett, who found it soluble with the
same phenomena as resins in general. -

Neither fixed nor volatile oils have any action on
amber unless it has been previously roasted or exposed
to a melting heat.: When thus treated, it combines
with oils, and the solution forms amber varmish. The
process recommended by Nystrom is this ;:‘Amber isto
be spread on a flat bottomed iron pan, .and placed on
an equal coal fire till it melt; it is then to be with-'
drawn, covered with-a plate of copper and iron, and al~
lowed to cool. If the process be properly conducted,
the amber will have Tost half of its weight. If the fire
be too strong, the amber will be scorched and rendered
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mseless. ¥f it.be too low, the amber will not melt, but Chap-L
be reduced to a brown crust, which answers well e-
nough for a varpish, provided it be exposed to heat till
it is reduced to one-half of the original weight. Oae
part of this.roasted amber is to :be. mixed wisth' three
parts of linseed oil (vendered drying by litharge and
white vitriol), and the mixture exposed toa gentle heat
till the amber is dissolved : it is then to be withdrawan
from jthe fire, and when nearly cold. four paris of oil of
turpentine are to be added. The whole is then allowed
to settle, and the clear porttion is passed through a linen
cloth. , , Py ok
- When amber is distilled, there comes over carbure-
ted hydrogen and carbonic acid gas, an acidulous wa.
ter, then an'oil, at first thin and transparent, but beco-~
ming graduvally darker and thicker, Towards the end
of the process the succinic acid sublimes, From the
observations of Viogel, it appears that a portion of the
yellow matter which is obtained by this distillation
possesses the properties of wax very nearly *.
14. Resin from bitumen.—~Mr Hatchett ascertained, Resin from
. i . . bitumen.
that when asphalt, mineral caoutchouc, and other simi-
lar bodies, are digested 2 sufficient time in nitric acid,
they furnish a_considerable portion of a brown sub-
« stance, which possesses many of the properties of re-
"« sins. Kilkenny coal, and every other variety of coal
~ which contains no bitumen, is converted by nitric acid
" into artificial tannin, but yields no resin; while com-
" mon coal furnishes both. Thus it appears that bitu-
men, when treated with nitric acid, has the property of
- yielding a species of resin.

#* Gehlen’s Jour. v. 272,
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- This substance has a pale brown colour like that of

Propertics. Spanish snuff; its internal fracture is dark brown, and

it has a resinous lustre. 'When heated it does not rea-
dily melt; but when inflamed emits a resinous odour,
mixed with that of fat oils, and leaves a coal much
more bulky than the original substance. “‘Alcohol dis-
solves it. Water throws down a part from the “solu-
tion ;-but a portion remains undissolved, which acts on

reagents like extractive. The taste is'bitter. Herice

this substance appears to be -intermediate between ex~
tractive and resin. When digested with' nitric acid ‘it
is readily converted into artificial tannin ; and when di-
gested with sulphuric acid it is converted into char-
coal *, !
« T have now enumerated the most remarkable of the
resinous bodies with which we are acquainted. There
are indeed many of the substances employed in medi-
cine, which undoubtedly contain resins ;  for example,
aloes, jalap, snake root, arnica, &ec. ; but as these have
not yet been chemically examined, it would be in vaia

to dwell upon them.

% Hatchett’s Third Serics of Experiments on Amﬁml Tanmn, P,
Trans. 1806. L
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JOF GUAIACUM.

"Tsits substance is obtained from the guatacum officinale,
a tree which is a native of the West Indies, and yields a
very hard heavy wood. The resin exudes spontaneous.

ly, andis‘also driven out artificially by heating one end

of the wood in billets. previously bored. longltudmally 5
the melted resin runs out at the extremity farthest from

~ the fire.  This substance has been used in medicine for
a considerable time, having been originally recom-

mendéd in venereal diseases..  Nothing is known con.
cerning its original introduction into Europe.

It was considered by chemists as a: resin, till Mr
Hatchett observed, that ‘when treated with aitric acid it
yielded ' products very different from those of resinous
bodies®. This induced Mr William Brande to exa-
mine its chemical properties¥in detailt. 'To his valu-
able paper we are indebted for almost all the accurate

'3

Chap. I.
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information which we possess respecting -its chemical

. natare. o
1. Guaiacum is a solid substan'ce, rescmblmg‘a resin

in appearance. ' Its colour differs considerably, being

- &
wAWOoDh

* Second Series of Experiments on Artificial Tannin, Pbik Trans.

1805.
4 Chemical Expermnu on Guaiacum, Phili Trans. 3806, and Phil,

« Mog. xxv. 105, b
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partly brownish, partly reddish, and partly greenish ;
and it always becomes green when left exposed to the
light in the open air*. It has a certain degree of trans-
parency, and breaks with a vitreous fracture. When
pounded it emits a pleasant balsamic smell, but has
scarcely any taste, although when swallowed it excites
a burning sensation in the throat.  When heated it
melts, and diffuses at the same time a pretty strong fra-
grant odour.. Its specific gravity is'1:2289 .

2. When guaiacum is digested in water a portion of
it is dissolved, the water acquiring a greenish btown
colour and a sweetish taste. = The liquid, when eva-
porated, leaves a brown substance, which possesses the
properties ‘of exiractive ; being: soluble ‘in hot’ water
and alcohol, but scarcely in sulphuric ether, and form-
ing precipitates with muriates of alumina, tin, and  sil-
ver.. This extractive amounts to about nine parts in
the hundred of guaiacum 1. i efhyir 2

3. ‘Alcohol - dissolves guaiacum' with facility, and
forms a deep brown coloured solution.  Water renders
this solution milky by separating -the resin. . Mariatic
acid throws down the guaiacum of an ash grey, and sul-
phuric acid of a2 pale green colour:  Acetic'acid and
the alkalies occasion no precipitate. - Liquid oxymu-
riatic acid throws it down of ‘a fine pale blue; which;
does not change when dried. Diluted nitric acid oc-.
casions no change at first'; - but'after some hours the li-
quid becomes green, then blue; and at last:brown, and :
at that period a brown coloured precipitate falls down.

& Wollaston, Nicholson’s Jour. viii, 294 sirersdD
4 Brande, Phil. Mag. x3v, 105. $1d Ihid. otovie
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If water be thixed with the liquid when it has assuthed
a green or a blue colour; green and blue precipitates
may be respectively obtained *. -

‘3. Sulphuric ethet does not act so powerfiilly on
guaiacum as alcohol.  The solution obtained by means
of it, exhibits the same properties when treated with
reagents as that in alcohol }. ;

4. The alkaline solitions; both pure and in the state
of carbonates, dissolve guaiacum with facility. Two
ounces of a saturated solution of potash dissolved aboitt
65 grains of guaiacum ; the same quantity of ammonia
only 25 grains; or guaiacum dissolves in about 15
parts of potash and 38 parts of ammonia. Nitric acid
threw down from these solutions a brown precipitate;
similar to what is obtained when the alcoholic selution
is mixed with the same acid. Mutiatic acid and dis
luted sulphuric acid throw down a flesh-colouréd curdy
_ precipitate, which in its properties approaches'the na-
~ ture of extractive I.

5. Most of the acids act upon guaiachm with consi-
derable energy.

Sulphuric acid dissolves it, and forms a deep red li-
quid, which deposites while fresh a lilac-coloured pre-
cipitate when mixed with water. When heat is ap-
plied the gudiacum is charred:

“‘Nitric acid dissolves guaiacum completely without
the assistance of heat, and with a strong effervescence.
_ When the solution is evaporated, it yields a very large

«
il .

_ % Brande, Phil. Mag. 33V, 106, 1 1d. 1bid,
© 1. 1bid. p. 109,

Hg
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quantity of oxalic acid *. No artificial tannin appears

" to be formed, but rather a jsubstance possessing the

properties of extractive. Diluted nitric acid converts
guaiacum-into a brown substance, similar to the preci~
pitate obtained by nitric acid from the alcoholic solu~
tion of : guaiacum. This brown matter possesses the
properties of a resin +. ‘
Muriatic acid acts but slightly, s the gnaiacum soon
melts into a blackish mass, which is not acted upon f.
6. When guaiacum is distilled, 100 parts of it yield-
ed to Mr Brande the following products :
Acidulous Waterseesesasossessssosasasse . 5°5
Thick brown Oili.csaesesesrssnessenass 24°5
Thin empyrenmatic Oiliescesssosssses s 300
ChArcOalsseng s asspagess epsbrenpatdussupsmstiiOns
Gases, consisting of carbonic acid
and carbureted hydrogen cesessses 925

1000

.. The coal when incinerated left three grains of lime, but
no alkaline substance §. . .
7. Such are the properties of guaiacum, as far as
they have been hitherto ascertained. From the prece-.
ding detail, it is obvious that guaiacum in many re-.
spects coincides with the resins; but it differs from
them in three particulars so remarkable, that we cann;ot‘
avoid considering it as a distinct substance.
The first of these is the great quantity of charcoal
which it leaves when distilled in close vessels, This

# Hatchett, Second Serics of Experiments on Astificial Taonin, Phik
Trans. 1806. + Brande, PAil, Mag: xxv. p. 507.
$ 14, Ibid. p. 107- § 1d, Thid.
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Mr Brande found to amount to, above 30 per ceat. ;
while the resins, in like circumstances, hardly ever
leave more than 15 per cent. of charcoal, and often not
nearly so much. It is possible, however, and indeed

-not improbable, that this difference is to be ascribed to

the different degrees of heat employed.

The 'second peculiarity is the action of nitric acid on
guaiacum.  This acid does not dissolve the resins
without the assistance of heat, but converts them into
2 brown brittle mass ; whereas it dissolves gnaiacum
completely.  The action of this acid on the resins ter-
minates in the formation of artificial tannin, whereas
its action on guaiacum terminates in the formation of
oxalic acid. This striking difference is alone sufficient
to warrant a separation of guaiacum from the resins.

The third peculiarity is the remarkable suite of
changes of colour which guaiacum undergoes when its
solutions are treated with nitric and oxymuriatic acids.
Dr Wollaston first observed that guaiacum becomes

green when exposed to light, provided air have ac-
‘cess to it ; and that the colour is again removed by the

npplication of heat*. Hence it is probable that oxy-
gen occasions the change. This opinion is much
strengthened by the experiments of Mr Brande. When
gualacum was put in contact with oxygen gas, it be-
Syipe green sooner than in the open air. When put
xnto oxymurxatxc gas it became first green, then blue,
imd lastly brown ; and ammonia, when left in contact
w1th it, restored again its green colour. In like man-

_ner, by treating the alcoholic solution of guaiacum

* Nicholeon’s Jour, viil, 295.
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with nitric acid, green, blue, and brown precipitates ate
obtained, according: to the length of time that the acid
is allowed to act uponit. =~ These facts give consider-
able plausibility to the opinion of Mr B'rande; that the
gen with the guaiacum; that the green contains the
least, and the brown the most oxygen, while the blue
is intermediate *. Thus guaiacum, in its.changeseof
colour, bears some resemblance to indigo.: My Brande
has remarked a coincidence also between' guaiacum
and the green resin of the leaves of plants..

SECT." XXV,

OF BALSAMS.

THE term balsam or balm was orxgmally confined te
a thick fragrant juice obtained from the amym Gilea-
densis, and afterwards applied by chemists to all sub-
stances which possessed the same degree of cobsists
ence and a strong smell, whether natural or artificial.
Bucquet restricted the term to those resinous-like sub-
stances which yield benzoic acid when heated. This
new meamng of the word, which has been adopted by
cbem1sts in general, has introduced ‘into the olass of
balsams several spbstaqces which were formerly con-
sidered as resins. The word dalsam originally implied

¥ Brande, Pbil. Maz. 13V, 107,
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w 'substance possessing a certain degree of fluidity ; but
now there are two classes of balsams; the one ﬂuld
and the other solid and brittle. : :

A balsam, then, is'a substance which possesses the
general properties of a resin ; ‘but which, “whén heated
or digested in' acids, yields a portion of benzoic acid.
Chemists, in general, have considered them as combi-
natiots of a resin with benzoic acid ; but Mr Hatchert
has ‘made it probable, that the acid is formed at the
time of its separation *

They ate insoluble in water'; but when boiled 1in
that liquid often ‘give out a portion 'of benzoic acid.
Alcohol and ether dissolve thém readily. ~ The strong
acids likewise dissolve them ; and during the solution
a portion of benzoic acid is separated. = Nitric acid, in
some' ‘cases, evolves likewise traces of prussic acid.
The alkalies act upon’ them nearly as on the resins.
They may be divided into two classes ; n_émcly; liquid
and solid balsams. 4

{ I. Liouin Barsams,

The liquid balsams at present knowt' are five in
number ;. namely, X
f 1. Opobalsamum 4. Pera

2. Copaiva - 5. Styrax.
3. Tolu

1. Opobal.mmam ot baln of Gilead.~~This balsam is
ebtained from the ‘amyris Gileadensis, a tree which
grows in Arabia, especially near Mecca.” Tt is .50 much
valued by the Turks that it is seldom or never import-

® Sceond Series of Experiments on Artificial Tannin,  Pbil, Trani,
1806 «
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Ok IV. ed into Europe. - We sre of course ignorant of its éome

Copaiva

Yields oil

and resin 5

position, It is said to be at first turbid and white, and
of a strong aromatic smell, and bitter, acrid, astringent
taste ; but by keeping, it becomes limpid and thin,'and
its colour changes first to green, then.to yellow, and at
last it assumes the colour. of honey, and the consistence
of turpentine *. ; . )

2.- Gopaiva.—This balsam is obtamed &om the coe
paifera officinalis ; a tree which grows in South. Amee
rica, and some of the West Indian islands,  Jtexudes
from incisions made -in the trusk of the trees. ;| The
juice thus obtained is transparent, of a yellowish colour,
an agreeable smell, a pungent taste, at first of the con.
sistence of: oil, but it gradually becomes as thick as
honey, Its specific gravity is 0°:950t. When mixed
with water. and distilled, there comes over. with the
water a wvery Jlarge, portion of  volatile eil.. ! Lewis
obtained half the original weight of this.oil f..Sehof-
berg, from eight ounces of copaiva,. obtained 34 of
oil by this process §. It was colourless, very limpid,
of the specific gravity 0-000; had the taste and smell
of copaiva, but rather strooger. . It disselved in eight
parts of alcohol ; but the copaiva itself ..i_;.a;good ‘deal
more soluble [[.- The oil ceases to.come aver before all
the water has passed into the receiver, . The residuum,
of course, consists of two substances ; namely, the wa-
tery portion, and a greyish yellow substance, lying at
the bottom of the vessel, which, on exposure toithe air,
dries, and becomes: brit{le and. transparest, ;. When

2 ¢ I 4 4
X . ) OOMIEY

% This is the account of Professor Alpinus, as quoted by Lewis,
Neumann’s Chem. p. 284, ) ; 1

{ Scho'nberg, Gehlen’s Jour. vi. 494. t Neumann’s Ckem. p.~285.

§ Gehlen’s Jour. vi. 494. I Schonberg, 1bid.

-
.
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beated it melts; and possesses the characters of a resin.  Chap. L
When: distilled if yielded a yellowish thick oil, some
acidulous water, and a gas; one-sixth .of which was
carbonic acid, and the remainder seemed to possess the
characters of ‘olefiant gas*.  From these facts, which
have been' long known, it was concluded, that copaiva
is' 2 compound ‘of "a resin and a wvolatile oil, which
passes over at a heat' inferior to that of boiling water ; But is de-
but the experiments of Schonberg' have rendered it T r
much'more probable, that the balsam is decompesed
when distilled along with water, and that both the oxl
and resin are new products.

When distilled on'a water bath, nothing comes over Distillation.
but a few drops of water, and one or two drops of oi} +,
If ithe vessel be 'kept at'a temperature between 234°
and 257°, scarcely iy thing mote is obtained than
when the  distillation’ is 'conducted over a water bath.
At the temperature-of 504° the balsam begins to boil
gently, a gas is extricated, and drops begin to pass more
rapidly into the receiver. At '550%it boils briskly,
and the distillation:goes on rapidly. ' There passes into
the receiver a limpid yellowish oil, ‘occasionally mixed
with a drop or two of water. ' As the:distillation pro-
ceeds the oil becomes more and more yellow. At this
period the balsam is as liquid as water, and boils with-
out “any frothing or swelling.. ~After this period the
oil'becoines yellow, and then brownish ted ; but still
continues pretty thin.: The first oil obtained by Schon-
berg from four ounces of copaiva, by this process, was
3% ounces. The water had a sour taste, and redden-

PR

* Schonbex:g, Gehlen’s Jour. vi. p. 497, 4 1d. Ibid. p. 495:



122

Book IV.
‘-—.w——-l

Action of
qitric acid,

Similar to
turpentine.

Balsam of
tolu.

INGREDIENTS OF PLANTS.

ed litmus paper. The gas amounted to 81 ounce
measures ; Sth of it was carbonic acid, the rest resem-
bled olefiant gas *. :

Nitric acid acts upon this balsam with considerable
energy. When one part of the balsam is mixed with
four parts of nitri¢ acid and two parts of water, and
heated, a yellowish solution is formed, similar to:the

~ original balsam, but darker. When distilled, there

comes over with the liquid that: passes into the re-
ceiver an apple-green oil, iwhich lines the helm of the
retort. The nature of the residue was not examined:
Doubtless it would have been found to contain artificial
tannin, provided asufficient quantity of acid was em-
ployed 1.

When treated with sulphuric acid, it yxelds a. pomon
of artificial tannin }.

Whether this balsam yields  benzoic 'acid has not
been. ascertained. - Its properties are rather against the
probability of its doing so.. . Indeed it bears a striking
resemblance to turpentine in many respects ; and ought;
along with it, to constitute a class of bodies  interme=
diate between volatile oils:and résins, ito ‘which" thc
name of furperitines might be given. ¢ 2

3. Balsam of Tolu.—This substance is obtamed from
the toluifera balsamum, a tree which: grows in South
America. = The balsam flows from incisions made 'in
the bark. It comes to Europe in small gourd shells.
Itis of a reddish brown colour and considerable con-

¥ 8chonberg, Gehlen’s Jour. vi. 495. + 1d. Ibid. p. 499-
} Hatchett, Third Series of Experiments on Artificial  Tanniy, Pbif,
Ty:ans, 1806,



BALSAMS, :

sistence ; and . when exposed to the air, it becomes solid
and brittle. Its smell is fragrant, and continues so
even after the balsam has become thick by age. When
distilled with water, it yields very little volatile oil,
but impregnates the water! strongly with' its taste and
smell. < A quantity of benzoic acid sublimes, if the
distillation be continued ¥, '

Mr Hatehett found it-soluble in the alkaliés, like
‘the rest of the balsams. 'When he dissolved it in the
'smallest possible ‘qoantity of lixivium of potash, it
completely loses its own ‘odaur, ‘and assumes a.most
fragrant smell, somewhat resembling that of the clove
pink. ¢ This smell,”” Mr Hatchett observes,  is not
fugitive, for it is still retained by a solution which was
prepared in June, and has remained in an open glass
during four months.”

When digested in sulpburic acid, a considerable quan-
tity of pure benzoic acid sublimes. When the solition
of it in this acid is evaporated. to dryness, and the resi-
due treated with alcohol, a portion.of artificial tannin is
obtained ; the residual charcoal ameunts to 0¢54 of the
‘original balsam t.

-+ Mr Hatchett found ‘that it dissolved in nitric acrd
with nearly the same phenomena as the resins ;> but it
assumed the odour of bitter almonds, which leads him
to suspect :the formation of prussic acid. . During the
solution in nitric acid, a portion of benzoic acid’ su-

# Lewis, Neumann's Cbem. p. 285.
+ Hatchett, Third Series of Expcnments on Artificial Tannig, Psi.
Trans. 1806,

123

Chap. L.

Action of
alkalies,

And acids,



124

Book 1V,

Balsam of
Peru.

Action of
heat,

INGREDIENTS OF PLANTS.

blimes.‘By repeated d:gestxons it is convettcd mto ar-

‘tificial ‘tannin ®.

‘4. 'Balsam of Peru.—~This substance is obtamcd from

-the myroxylon peruiferum, which grows in the warm

parts of South America. -Thetree is full of resin, and

the balsam is obtained by boiling the twigs in water.

It has the consistency of honey, a brown colour, an a«
greeable 'smell, ‘and a' hot acrid taste. 'When boiled
with' water’ for some time, the liquid separated by the
filter' reddens vegetable blues, and deposites crystals of
benzoic acid on cooling. " “The water contains no other
substance $. - When distilled with  water, it yields a
very small quantity of réddish limpid oil. | Hoffmann
obtained ‘only one part ‘of oil from 16 of ! balsam f.
Lichtenberg mixed two ounces of balsam with eight of
water, and distilled. The first two ounces of water
came over colourless, and had only a slight' odeur of
the balsam. “The next:three were milky, smelt strongly
of the balsam, and at the bottom of the receiver were
some drops of colourless oil. The next 1} ounces were
similar, but contained more oil."  Between 50 and 60
grains of benzoic acid had sublimed into the neck of
the retort. ~ By increasing the heat 3} drachms'of yel-
low oil came over, and a quantity of benzoicacid. A
black shining coal remained in the retort §." '

"When this balsam is exposed to the heat of a water

‘bath, only a drop ot two of water and a few drops of

* Hatchett, Second Series of Experiments on Artificial Tannin, " Pbil.
Trans, 1806.
+ Lichtenberg, Gehlen’s Jour. vi. 489.
t Obserw. Phys. Chym, Select. p. 71. § Gehlen’s Jowrs vie 485.
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oil can: be obtained *. When: placed in a sand bath, Chep.1L.
and exposed to a temperature gradually raised, nothing :
more comes over till the balsam is heated to. 300°, when
a portion of benzoic acid sublimes s and at 324%, drops
of water and oil began to come over. At 550 the
balsam begins to boil, and some gas is disengaged. At
594° the oil (mixed with a little wat<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>