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crystalline body (Aeidum Carbolicum, U. S. P). A crystalline,
so-called hydrous acid (CH,0H.H,0) may also he obtained.

At temperatures above 95° ordinary carbolic acid is an oily
liquid. It is only slightly soluble in water, but readily dissolyed
by alcohol, ether, and glycerin (Glycerinum Aeidi Carbolici, B. P.),
In odor, taste, and solubility (and ‘in appearance when liquefied by
heat or by the addition of 5 to 10 per cent. of water) it resemblos
creasote, a wood-tar product for which carbolic acid has been substi-
tuted. Besides phenol (C;H.OM), coal-tar oil contains cresol, cresylic
acid (C;H,0H), or (C;H,CH,OH), the alcohol of toluene, while wood-
tar oil furnishes guaiaeol (C,11,0,), boiling-point 200° C.—also a
product of the destruetive distillation of guaiacum resin—and ereg-
sol (CgH,;0,) or ereasote. Certain coloring-matters may be obtained
by the oxidation of earholic acid ; ammonia or, still hetter, phenyl-
ammonia (aniline or phenylamine) mixed with it, and then g small
quantity of solution of a hypochlorite, gives a blue liquid. No
very satisfactory chemical method can be found for distinguishing
creasote from carbolic acid, as creasote contains phenol, the chief
difference consisting in the fact that the former boils only at 370 F.,
while the latter readily dries up at 212°,  Some other physical dif-
ferences exist: thus, carbolic acid does not affect a ray of polarized
light ; creasote twists it slightly to the right. Carbolic acid is either
solid or may be may be solidificd by cooling ; creasote is not solid-
ified by the cold produced by a mixture of hydrochloric acid and
sulphate of sodium. Creasote from coal (impure or crude carholic
acid) gives a jelly when shaken with albumen or with collodion ;
creasote from wood (Creasotum, U. 8. P.) is scarcely affected, especi-
ally if quite free from even all natural traces of carbolic acid. Coal
creasote is soluble in solution of potash and in the strongest solution
of ammonia (Read), wood creasote scarcely soluble. The coal prod-
uct is soluble in twenty volumes of water. and a neutral solution of
ferric chloride strikes'a more or less permanent green or blue color
with the liquid; wood creasote is less soluble (dgua Creasoti, U. S,
P., is said to contain 1 in 129), and not permanently colored blue by
ferrvic chloride. An aleoholic solution of the coal oil is colored
brown by ferric chloride; a similar solution of true creasote green.
A dilute solution of creasote. such as creasote-water, is not affected
by agitation with spirit of nitrous ether, while a similar solution of
phenol hecomes red. A few drops of the spirit of nitrous ether are
placed in a test-tube, then about a drachm of the agqueous fluid and
an equal volume of sulphuric acid are poured down the sides of the
tube. A pink or red color results if phenol he present, especially
after standing aside a short time (Eykman ; MacEwan). A solution
of carbolic acid gives with excess of bromine-water an insoluble
white precipitate of tribromo-phenol, C,H,Br,0H. This reaction is
useful in quantitative estimations ‘of carbolic acid. According to
Mr. Thomas Morson, pure creasote is unaffected when mixed with
an equal volume of commereial glycerin, while carbolic acid is mis-
eible in all proportions, and will carry into solution even a consider-
able quantity of creasote.

Carholic acid and alkalies yield carbolates or phenylates, as
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C,H,0K.C;H.ONa. Alcoholic solutions of the latter and of mer-
curic chloride yield yellow crystalline mercuric phenylate, or
phenolmercury, (C1,0),Hg.

Carbolie acid 1s a powerful antiseptic (avri, anti, against, and cjmo,
sépd, I putrefy). In large doses it is poisonous, antidotes being a mix-
ture of olive o1l and castor oil, freely administered, or a mixture of
slaked lime, with about three times its weight of sugar rubbed together
with a little water. Carbolic acid is soluble in oil of vitriol, sulpho-
carbolie acid, phenol sulphonic acid (C;H,(OH)SOH), or sulpho-
phenic acid being formed. On diluting and mixing with oxides,
hydrates, or carbonates sulphoearbolates are formed. The formula
of sulphocarbolate of sodiuwm is NaCH. 80,2110, or C;H,(OH)SO,-
Na.2H,0. It is obtained by saturating sulphocarbolic acid by car-
bonate of harium, and decomposing the resulting soluble sulpho-
carbolate of barium, (C,H,0HS0,),Ba, by carbonate of sodium
until a precipitate of carbonate of barium ceases to form. The
filtrate on evaporation yields colorless, neutral, prismatic erystals
of the salt (Sodii Sulphocarbolas, U. S. P.).  Sulphocarbolate qf
zine, (CoH,OHSO0,),7Zn. H,0 (Zinci Sulphocarbolas, B. P.), may
be obtained by saturating sulphocarbolic acid with oxide of zing,
(C,H,(OM)S0,),Zn. -

Trinitro-phenol (C H,(NO,),0H) is formed on slowly dropping
carbolic acid into fuming nitric acid; it is the yellow dye known
as carbazotic acid or picric acid ; most of the picrates are explosive
by percussion.

Both earbolie acid and benzene are secondary products, obtained
in the manufacture of coal gas; hence, indeed, the word phenic, and
thence phenyl (from gaive, phaing, I light, in allusion to the use of
coal gas). ;

Constitution of Phenol.—Phenol (C,;H,0H) may be regarded as
benzene (C.H,), in which one atom of hydrogen (H) is displaced by
hydroxyl (OH). When two atoms of hydrogen in benzene are dis-
placed by two of hydroxyl, resorcin (C,H,20H) results, a colorless,
erystalline antiseptic having many advantages over carbolic acid in
gurgical operations. Its name was given in allusion to its original
source, resin, and to certain similarities with orcin. Tt occurs in
white flat prisms readily soluble in most liguids. It may be made
by passing benzol vapor into hot sulphuric acid, and heating the
product (benzenedisulphonic acid, CgH(80,.0H),) with excess of
soda.

C,I1,(80,.Na0), + 2NaHO = C.H,(0H), + 2Na,.50,
Benzenedisulphonate Soda. Resorcin, Sulphite
of sodium, of sodium,

Resorcin is one of a group of three metameric dihydroxyl-ben-
genes. Their chemical relationships warrant the conclusion (on the
atomic theory) that the cause of their differences in properties is a
difference of position of the two atoms of hydroxyl in the molecule,
these being, respectively, next to each other, separated by one atom
(of CH) and by two atoms (of CH) (see Constitution of Benzene,
p- 434), thus:
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By heating phenol with zine dust benzene results,—
=
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iyl d b 2nol. alicylic Acid.
(m.w‘ﬂ or 11“0!3/2_ Aleohol, C;H,OH.CH,, one of t-helfﬁcl(fho};lc{ijfl tol-
uojnvr:,l L-allaF)Ilta, 18 always found with erude phenol ; artificially it
rq_a}h 08 made in the same manner as phenol, by i'l.(‘,ti;lg' on tolugne
F(%‘.‘H (:,‘lgpllﬁl(l‘}tl )acui.}zmd heating the resultine sulphonic acid
(SO H)CH) wit i Toride it give
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(..12 : group, on oxidation it yields henzoic aldehyde, C.H.COH
o1l of bitter almonds), and henzoic acid, C;H,COOIL. e

—_—

b. Dilydroxyl Derivatives of Hydrocarbons.
Dihydrie Alcohols— G : i
_Diky ¢ s— Grlyeols—C M, (OII), Series.—
viewed as dihydroxyl derivatives of (;:he )Igtlr;?f;it;:s i
the ethylic series being mono-derivatives : :

C,H, C,H.0H C,H,(OH),
Glycol

Ethane. Ethyl alcohol. veol,
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Iycols may be
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CILL, + 20M,000Ag = (CH,CO0),C,H, + 244l

Acetate of i Iodide of
ethylene. - silver,
(CI,00.0),C,H, + 2KHO = C,H,(OH), + 20T1,.CO0K

Acetate :thyle ;
ite of ethylene, Potash Glyeol. Acetate of potassinm,

Di-iodoethane. Acetate of
silver,

The glycols yield very interestine resulic i s
fwo sets of acids, the 156H5 o . maonimic e P
di}]\’ilo]??‘_fz{i;"“(J;({U??JSE,CIUTIQBJ(OII)m and Saligenin Alcokols.—For the
hwf}-n(lj' aleo w{b of }Jcnzeue——namely, resorcin, pyrocatechin, and
CH ( (4111111%“1_8——500 _Phlem)l. Tc_)luene Dikydric Alcohols.— Orein
. :‘s-ﬂb)'{l: 13‘-] This is found in lichens. Hydrozmybenzylic Aleo-
it L*v ic-a cohol,_ saligenol, saligenin, C,H,OH.CH,OH. This

btained fram the salicin of willow-bark. Having the hydroxyl
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group in the methane as well as in the benzene nucleus, salicylic
aldehyde (C,IF.OH.COH) and salicylic acid (CgHLOH.COOI) are
formed on oxidation.

¢. Trihydroayl Derivatives of Hydrocarbons.
Trikydrie Alcohols—C,H,, (OH), Series— Glycerol.

Glycerin,

Glycerol,* propenyl aleohol, glycerin, C,H(OH);. The propenyl
{zlycyl or glyceryl) of glycerin, in combination with many of the
acidulous radicals of the acids, oleic, palmitic, stearic, etc., forms
most of the solid fats and oils. When these latter substances are
heated with metallic hydrates (even with water—hydrate of hydro-
gen—at a temperature of 500° to 600° F.), double decomposition
oceurs, oleate, palmitate, or stearate of the metal is f01-1110d, and
glyeerol (propenylhydrate) is set free. Hence glycerin is a by-prod-
uct in the manufacture of soap, hard candles, and lead plaster.
(Vide Index.) i i

Properties—Glycerin is viseid when pure, specific gravity not
below 1.25, U. 8. P., has a sweet taste, and is soluble in water or
aleohol in all proportions. It has remarkable powers as a solvent,
is a valuable antiseptic even when diluted with 10 parts of water,
and is useful as an emollient. In vacuo it may be distilled un-
changed, but under ordinary atmospheric pressure it is decomposed
by heat, especially if distillation be attempted in a flask or retort.
Tn a shallow open vessel heat readily vaporizes it. From damp air
glycerin absorbs moisture slowly, but in considerable proportions.
Pérfectly pure and anhydrous glycerin, at a few degrees helow the
freezing-point of water, sometimes solidifies to a mass of crystals.

Tests—Heat one or two drops of glycerin in a test-tube,
alone or with strong sulphuric acid, acid sulphate of potas-
sium, or other salt powerfully absorbent of water; vapors of
acrolein, acrylic aldehyde (from acer, sharp, and oleum, oil), are
evolved—

¢H,(0H), = 2H,0 + CHCH.COH

Glyeerol. ‘Water. Acrylic' aldehyde.
—recognized by their powerfully irritating effects on the eyes
and respiratory passages. If the glycerin be in solution, it
must be evaporated as low as possible before applying this

test. :

Add a few drops of the fluid suspected to contain the gly-
cerin to a little powdered borax; stir well together ; dip the

# Tt will be noticed that all thé alcohols have the termination -ol—
carbinol, glycol, glycerol, saliginol, pyrogallol.
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looped end of a platinum wire into the mixture, and expose
to an air-gas flame; a deep-green color is produced (Senier
and Lowe).

The glycerin liberates boric acid, and it is the latter which colors
the flame. Ammoniacal salts, which similarly affect borax, must
first be got rid of by boiling with solution of carbonate of sodium.
Liquids containing much indefinite organic matter must sometimes
be evaporated to dryness, the residue extracted by alcohol, and the
latter tested for the glycerin. To detect traces, liguids must be con-
centrated.

Glyeerin, by action of very strong nitric acid, yields nitroglycerin,
a compound containing, in place of three atoms of hydrogen of the
glycerin, three of NO,. It is highly explosive, a very small quan-
tity being liable to explode during preparation, and to do great
harm. 75 parts of nitroglycerin, absorbed by 25 of porous silica,
yield a pasty mass more convenient to handle than nitroglycerin
itself; it is used for blasting under the name of dynamite. Tablets
of chocolate, weighing 2} grains and containing %5 grain of nitro-
glycerin, constitute the Tabellee Nitroglycerini, B. P.

Besides glycerin itsélf (Glycerinwm, U. S. P.), solutions or mix-
tures of starch and of yolk of egg and glycerin (Glycerinum Amyli,
U. 8. P., Glycerinum Vitelli or Glyconin, U. 8. P.) are official.

Farry Bopigs.

Processes of Exiraction.—Fixed oils and fats are extracted from
animal and vegetable substances by pressure or straining with or
without the aid of heat, or by digestion in solvents, as ether, ete.,
and evaporation of the solvent.

Constitution and General Relalions.—Fixed oils and fats are,
apparently, almost as simple in constitution as ordinary inorganiec
salts. Just as acetate of potassium (KC,H,0,) is regarded as a com-
pound of potassium (K) with the characteristic elements of all ace-
tates (C,11,0,), so soft soap is considered to be a compound of potas-
gium (K) with the elements characteristic of all oleates (C;gH,,0,),
and hence is chemically termed oleate of potassium (KO, H,0,).
Olive oil (Olewm Olivee, U. 8. P.), from which soap is commonly pre-
pared, is mainly oleate of the trivalent radical glyceryl (C,H.), the
formula of pure fluid oil being C,H.3C H,,0,, and its name oleine.
The formation of a soap therefore, on bringing together oil and a
moist oxide or hydrate is a simple case of double decomposition (or,
rather, metathesis), as seen already in connection with lead plaster
(p. 245), or in the following equation relating to the formation of
common hard soap :—

3NaHO 4+ C,H.3C H,0, = 3NaC.H,0, + CHJ3HO
Hydrate of sodinm sate of glyceryl Oleate of sodium Hydrate of glyceryl

(caustic soda). (vegetable oil). (hard soap). (glycerin).

Berthelot has succeeded in preparing oil artificially from the
oleate of hydrogen, or oleic acid, HC, H,.,0,, and glycerin ; and it is
said to be 1dentical with the pure ¢leine of olive and of other fixed
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oils. Tard fats chiefly consist of sfearin—that is, of tristearate of
alyeeryl (C,H;3C1,.0,). Mr. Wilson, of Price’s Candle Company,
obtains stearic and oleic acids and glycerin by simply passing steam,
heated to 500° or 600° F., through melted fat. Both the glycerin
and fat-acids distil over in the current of steam, the glycerin dissolv-
ing in the condensed water, the fat-acids floating on the agueous
liquids. From oleate of glyceryl and hydrate of hydrogen there
result oleate of hydrogen and hydrate of glyceryl* The oleic acid
(Acidwm Oleicum, U. S. P.) is separated by cooling and pressing
the mixture. It is “a straw-colored liquid, nearly odorless and
tasteless, and with not more than a very faint acid reaction. Unduly
exposed to air, it becomes brown and decidedly acid. Specific
gravity, 0.860 to 0.890. It is insoluble in water, buf readily soluble
in alcohol, chloroform, and ether. At 40° to 41° F. (4.5° to 5° C.)
it becomes semi-solid, melting again at 56° to 60° F. (13.3° to 15.5°
C.). Tt should be completely saponified, when warmed, with carbon-
ate of potassium, and an aqueous solution of this salt, neutralized
by acetic acid and treated with acetate of lead, should yield a pre-
cipitate which after washing with boiling water is almost entirely
soluble in ether,” showing the absence of any important quantity of
stearic and palmitic acids, the lead stearate and palmitate being
insoluble in ether.

In a mixture of oils and fats and free fatty acids the latter may he
estimated by taking advantage of their solubility in spirit of wine,
and the formation of a neutral soap, on shaking the spirituous solu-
tion with caustic soda, phenolthalein being used as indicator. (See
the section on the use of the caustic-soda solution in volumetric
analysis.)

The author found (Pharmaceutieal Journal, March, 1863) that
oleic acid readily combines with alkaloids and most of the metallic
oxides or hvdrates, forming oleates which are soluble in fats. In
this way active medicines may be administered internally in con-
junetion with oils or externally in the form of ointments ( Oleatum
‘Hydrargyri, U. 8. P.; Oleatum Verairine, U. 8. P.). Tichhorne
considers the formula of mercuric oleate to he Hg(C;Hy0,),H,0.

Some fats, such as “suint’’ from sheep’s wool, and unctuous mat-
ter from bristles, feathers, horn, and hair, generally yield, by saponi-
fication, ete. fatty acids, and, instead of glycerin, cholesterin, an
alcoholoid crystalline substance (Liebrich). The ‘lanolin™ of
pharmacy is cholesterin faf which has absorbed a large volume of
water.

As regards the conversion of oily substances into emulsions
resembling the common natural emulsion, milk, Gregory states that
three drachms of gum acacia in fine powder are necessary to emul-
sify one ounce of any of the volatile oils, and that a little less (about

* Any such decomposition of water and fixation of its elements,

whether dirvect as above or indirect through the intermediate agency of
ification, is termed hydrolysis (dwp, huddr, water, Zvw, lio, to decom-

sapon
). The fixation of water without decomposition is termed lydra-

pose).
tion.
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two draclims) will answer for the fixed oils and balsa To thi
quantity of gum four drachms and a half of water eri:l f)dthls
f(}]lut 1;;0;19 and no less). _ Either the water or the oil ma ’t?g :1 l:}e“tdl
s 16 gum, but it is the quickest to add the oil ﬁ‘-:Y v
triturate before adding the water ey

Soaps.

Olive oil boiled with solution of sh yi

Sl bt vzt potash yields potassium s
\\‘!;;i]32:;3{1(Eﬁ{f?ﬂ‘:ﬁ)z‘[!?J B.P.; Sapo ¥ iridis, U. 8. I—r: or grecns (:(!Jgp?l:
tile ,mj; e ::’r&o:}}[:, grf {trxrd soap (Sapo, U. 8. P.), or while cas.
R rmx ed from the variety of hard castile or Mar-
P ;mI ,.“mm;,nl 18 _‘“"3‘351_04". by iron soap; mixed with am-
fion E‘ime.“iqtm- CJ.uirq soap (me&ey_aﬁrm Ammonice, U. S, P.); and
i ] (_-hi(‘l'liv i f]}, cium _soap (Lindmentum Cale: y U8Ry —ail]
o et ! Id" respective basylous radicals. Their mode of
Ll 1]5{‘1 ed in the foregoing equation. The alkali soans
o theu-l afFG}‘IOI- the others insoluble. A green soap 1'm(1c}‘1\1
(o Farme, nd st ol G
by adding indigo to ordinary soft c:;Ol:)EEpO oyeloh s

J acding indigo 1o,0, ¥ soft soap ; the yellow ¢ t z
_:'(:;:inig}_rh‘; ]1 Elh :(ljli\ o flf%{() a greenish ::-(_nnpouﬁ d. l'lazoégc?;iitii:ﬁfg
s m;p}:} dli L.ﬁ ‘gray,.}‘ash—whlte, dry, inodorous ; horny and
e ‘L]_n]E ’m dry warm air; easily moulded ‘when
el 11{-utcrmr:;;‘LT«*E?:;:t’qéeij“mﬁg tm)t nlmm than 3 per cent.
e atter, N at least two-thirds are soluble i
cm]“;a (:-}},:1 ([,1;11:;(]:]1t1 .}:ic.r?holm solution should not ge[atiniz; (:rri
incinerated, it v%(-.ldsmun l}t:)h‘ \lvi'tljltic}:nl(iicl)lf;tmg timl OIE']F i
0 oelds sk > >3 not deliquesce. 4 :
solt:m]tl}i)x; YG}Q(Z:{[](;\‘[lb\llf;_f_"i.'(.‘t‘,]I‘ 1110‘[’101-011:\‘.; of a ge!zmirfous consi_.t;::(lllcg[‘-
S \"i(!ld:'( lbp;l_lb.: 10t Imparting an oily stain to papcr-,
e d(l; 10t.lx‘1‘n;g”tz) l:enzol: incinerated, it yields an ash
B2 cbut munts Withmefl(:tfm Curd soap (Sapo dnimalis, B. P) is
pally. of stearin.” si)t a :1_.?111 a.fpumﬁcd animal fat, consisting princi-
SRR ph;{m-mg\; i: ill, ? course, chiefly contain stearate of
s 15 often advantageously employed instead

i ard soap. :

I'he hard so: ith 1 1
% COIE;‘ﬂ:'{n;.tyl:;;n:[}E ‘l‘;:;ti!};rlrani;:.)&('llc'm]mﬂdc from all varieties of oil,
I-illitlll'e of oil and alkali, {:llilciijlg lfelt{imp]kgz{;dls f\Fe tl'h(: Yol
- ure of oil ¢ ter sorts have heen separated
]::;1]:1 ;:llllz.lilc:uth:lipa11'11..1?.-_: and the glycerin by the udditi;)n‘gﬂ:uc:;t:{;(}
o ll)fg;?iﬂ, :('}l};;i;;;ﬁll:es the S!.Fci;:itztt.ion of the pure
& b s, ash soap 18 not so readily precipitable by salt
;ui]‘{?:]‘u:-h;g:z‘ill c::it?hg Bll‘l‘al-l scale is much ﬁieiilitutgtll by first v\dgltl
et ;-’)ﬂpc,} cent. of sulphuric acid, and letting this
e E)}l wenty-four hours.” The dark product is then
e T)Fk whit: w l]E}I‘t l)oilcd‘mth soda, and the clear fluid yields a
il S{;?S.];qor;m(i,]r:)(alllz{{.r} If 1'0)({111;‘(3(! quite free from alkali,
um}l' the \vh}ilc;_ﬂgﬁlﬂd. A u:l\le lo}r?mt:;nu;:ﬁll (];'iz?111¥;0d’ bt

ellow soap is 2 common, cheap soap, (:uut;finiﬁ« :1-5'”00(1 de:
coag eal of
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resin soap, resin consisting chiefly of acids—pinic, sylvic, pimaric,
ete.—which readily unite with alkalies to form true soaps.
Saponification.—This term is now extended in chemistry so as
to include any process analogous to the foregoing, any reaction in
which an alkali decomposes any ethereal salt or alkyl salt.

Solid Fats.

1. Lard (Adeps Preparatus, U. 8. P.) is the purified internal fat
of the abdomen of the hog—the perfectly fresh omentum or flare,
freely exposed to the air to dissipate animal odor, rubbed to break
up the membhranous vesicles, melted at about 130° F. (54.4° C.), and
filtered through paper or flannel. Lard Oil (Oleum Adipis, U. S.
P.), which is chiefly olein, is a “fixed oil expressed from lard at a
low temperature.”~ Sp. gr. 0.900 to 0.920. 2. Benzoated Lard
(Adeps Benzoatus, U. 8. P.) is prepared lard heated over a water-
bath with 2 per cent. of benzoin, which communicates an agreeable
odor and prevents or retards rancidity. Purified lard is a mixture
of oleine and stearin: margarine, the margarate of glyceryl, was
formerly supposed to be a constituent of lard and other soft fats,
but is now regarded as a mere mixture of palmatine (the chief fag
of palm oil) and stearin. 3. Suet, the internal fat of the abdomen
of the sheep, purified by melting and straining, forms the official
Sepum, U. S. P.: it is almost exclusively composed of stearin
(C,HL3C H:0,). 4. Expressed oil of nulmeg (Oleum Myristice
Brpressum, B. P.), commonly but erroneously termed Oil of
Mace, is a misture of a little volatile oil with much yellow anc
white fat; the latter is myristin or myristate of alyceryl
(C,H,30,H,,0,). 5. Oil of theobroma, or Cacao-butter (Oleum
Theobrome, U. S. P.), chiefly stearin, but with one higher and
some lower homologues (Heintz), is a solid product of the roasted
and roughly crushed seeds or eocoa-nibs of the Theolbroma cacao.
They contain from one-fourth to ene-half of this fat. (These also
furnish when ground flake cocoa: or, when ground and much
sweetened, chocolafe; or, with farina and some sugar, cocoa: Or,
with a portion of the butter extracted, “ cocoatina,” ete.). 6. Cocoa-
nut oil or butter, a soft fat largely contained in the edible portion
of the nut of Cocos nucifera, or common cocoanut of the shops, is a
body eontaining glyceryl united with no less than six different univ-
alent acidulous radicals—namely, the ecaproic (CGIL,,0,), caprylic
(Cgil,;0,), rutic (€ H ,0,), lauric (C,Hy0,), myristic (C,,11,,0,), and
palmitic (CysIL;,0,)—radicals which, like some from eommon resin,
when wnited with sodium form a soap differing from ordinary hard
soap (oleate of sodium) by being tolerably soluble in a solution of
chloride of sodium ; hence the use of cocoanut oil and resin in mak-
ing marine soap, a soap which, for the reason just indicated, readily
yields a lather in sea-water. 7. Kokum Butter, Garcinia Oil, or
Concrete 0il of Mangosteen, a whitish or yellowish-white fat ob-
tained from the seeds of Garcinia indica or G. purpureg, is com-
posed of stearin, myvisticine, and olein. It is recognized officially
in the Pharmacopeia of India (Garcinie purpurc® Oleum).
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mf:ﬁiﬁfgﬂ(:;:(??;pn ly i}:itf}ﬂds 87% lps:r cent. of fat acids by saponification
: :composition of the soap by acid. Other animal fats, with whic

butter is hlgel y to be :ldultnfatgd, yield fil}l:ilusz;l;?] f%ijn‘;ét?i 2 m?b
centage of fat acids, and, especially, volatile acids insoluble 1i p:i‘l
and soluble acids, yielded by a suspeeted sample of butter indi E‘lt .
purity or the opposite. Occasionally, however, a sample of o e
butter may not conform to the fisures: hence they c‘1£_m’ I" b,ellu}ﬂe
on to show extent of sophistication. : o

“Fixed 0ils.

2 AT
Ilized and Volatile Oils arve naturally distineuished by their b
hayior when heated ; they also generally differ in chemical con 'titS:
tion—a fixed oil being, apparently, a combination of a b-ﬁvl:ﬁu;\v‘tf
an acidulous radical, as ;Lh‘eadyv ated, while a volatile: ;)'il is m 1-1
commo.nly a neutral or normal hydrocarbon or the same oxidiz dmN3
Drying and Non-drying Oils.—Among fixed Uilst most ofﬂil ich
are oleate with a little palmitate and stearate of glyceryl ‘_:‘13“’
h‘lllih‘)l‘: (1) Linseed oil %Olsum Lini, U. 8. P., Cﬂl]t:;il}leti 511,12;5?23:;’
U. S. P., Linseed or Flaxseed, the ground residue of which “ should
1d, when extracted with disulphide of carbon, not less than u)(5
E} ::\/cnt. of fixed oil,” is linseed meal), and (2) Cod-liver oil (()Iee;n
Morrhuce, U.. S. P.), and to some extent castor and crofon—are knowr
as drying oils, from the readiness with which they absorb oxyi :
gr}d become hardened to a resin. Linseed commonly‘contuins‘ g'i?’:?}?'
rh_ per. c?nt-. of oil; 25 to 27 per cent. is obtained by submitting the
ground seeds to hydraulic pressure, 10 or 12 per ceént. remaining i
the residual oil cake. Boiled oil is linseed oil which has been 11'?""] H:i
wlt)h' o:m‘i_e of Ien,rl'. This treatment increases the u!r(ra}]\y ;J';'ua.t. ;}e}nfb
r:zlcl\ tof‘{l_lfmearet‘{ oil tn resinify, forming linoxyn, C,,H.,0,, on ex'po-
A% 0 air, The drying oils appear to contain linolein, an oily body
distinet from olein. ~ Cod-liver oil contains a trace of iodine: a ]'ttl)
E;:!l(fh”c also and q}hor bases, Gautier and Mourgues having al-efce;ltlg
:;00 .hl.tzr.r._d'a.sei{u.z, FBIIMI_\“ and’ morrhuine, CH,N,. Among the
F.i‘l drying oils 31 e)thc_fn‘.}o‘wmg: (3) Almond oil { Oleum Am.y:?dalaz
ii{ni_smﬁn,c{ll.;_. P.), indifferently yielded by the bitter (Amygdale
;xb.:'t“‘ i S. 1.)_'0:- sweet seed (Amygdale Duleis, U. S. P.) to the
i 2;”(:Sr ;)iianél_ :U Pel‘get;t. respectively. (3a) Cofton-seed oil (Ole-
e I(')'.{J]-JO r:_ ﬁ::ttjlft(i)‘“ - S P.) contains olein and some palmitin.
gl 92 1)1..,..: £ _Tt shc:mldY not be permanently colored dirty
i ;;'.p!l,l:.llll(: (g:nl_; (4)‘(4;»92*:;;1 oil (Qleum Crotonis, B. P,
o ].{n:‘.:f}F-H,! s P.).  Geuther states that no such acid as
- hic:h:ro h (i-ln;l ch rom croton oil, but acetic, butyric, valerianic,
He o IIIm"‘Ii“ vers of the oleic series, together with tiglic acid,
VPSiaL"LE];I]El; - Senier _st-ats_zs that alcohol separates croton oil into a
i portion 1v&hmh is soluble, and a powerful purgative por-
e t‘h(’;\'l is inso uble. Kobert says that free crotonoleic acid is
Vol . \i?:ilcn.nt and the purgative. (5) Lycopodium (U. 8. P.), a
(Lye jRouCer G‘:.)lnposed of the spores of the common Club-Moss
ycopodium clavatum), contains a large proportion of a very fluid

fized oil; also an alkaloid (Bideker), CoHuN,Op  (6) Olive oil
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(Oleum Olivee, U. 8. P.), already noticed (p. 461). ]‘I‘IF_ 1t gm, ocf_
olive oil be agitated in a test-tube with 2 gm. of a col m&x -%rc 'ltnvi
pared from equal volumes of strong su!phuri_§ ac_ld: lanlf o 1}11 Elo
acid of sp. gr. 1.185; and the mixture be set aside for 1ah an 11[0111;,_
the supernatant oily layer should not have a darker tint ¢ an‘gti (:
ish ; nor should a green or red layer separate on stamh_nigl] L pm
of the oil be shaken for a few seconds with 1 gm. of a 1;9?(_ Dllktl‘il?
of sulphuric acid (sp. gr. 1.830) and nitric acid (sp. glll.ﬂU)l i“{('- A
gm. of disulphide of carbon ; and if 5 drops of the ol nre -Ll a
upon a thin layer of sulphuric acid in a flat-bottomed 'gcigs-n 1‘:}‘ no
brown-red or dark-hrown zone should be developed wit i _‘_1;)(11,
minutes at the line of contact of the two liquids (abs. of t’lppl.f:tl‘-'l- e
quantities of other fixed oils of similar p‘h}f;s'- al ]11‘0!)01‘!‘.!‘(:&... >
U. 8. P. (7) Castor oil (Oleum Ricini, U. S. P.), Gh,mﬂ.'?dil T%caiir{f
ate of glyceryl (C,H3C g1 ,,0,) or ricinolein, a si_lglltl}]p)il ‘12(,;_ 9 (ild,
soluble, unlike most fixed oils, in aleohol and in glacia f(}]ﬂ -'ul, goid,
Castor-oil seeds were stated, by Tuson\, to contain an alka o{nlr_.‘ mla—
nine. Beck has recently confirmed Tuson, giving as ‘l:l;({ (;‘IIII][II fn
C, H;,N,0,. It possesses no purgative property. _.(e\,) : i-l ’0.‘“& ;,’!”e
Fern, a vermifuge obtained by exhausting the rhizome (T- qft..llt ?k’
U. S P.) with ether and removing the ether by evaporation T ( [;1 k-
colored oil containing a little volatile oil apdﬁsox_neq 1'(_;;:‘1!1, ﬂII}:L‘ o} i‘?t:
ally termed an oleoresin (Oleoresina Aspvel:i, s .).( F'S-?-ln).‘l
active constituent appears to he filicic acid, (,HH,EO_.,..'] (t) idl““:r %[,
of Mustard, a bland, inodorous, yellow or amber oil, yio ._l‘[il‘__ }5
.':‘aponiﬁca.tibn and action of sulphuric acid, gl:yce\._mn‘(nlcm (“-\1": ?n
erucic acid (HC,H, 0,) (Darby). (10) drachis oil (| _)!r,’?{m 4 ?fif. mf!
P. 1.) iz found to the extent of 40 or 50 per C&‘l"lt.. .lm the :,(‘n (--h]i(;rl
Arachis hypogea (P. L), the Ground-nut or ]“‘a‘l.tﬁ(ngt (.:,uwr;;'ld )
because the pod of the herb in the growth of its tt-(‘l-‘ : o‘\\ nw: i
forced heneath the surface of the ground, and t,hrn.(, 11pu]1s) '1‘11(:
chiefly olein, but contains hypogein, palmitin, and aﬁ{: )}.11\1; L
oil is larezely used in India in t]m_ place of olive 011: ang 1.~_{ iJuR?JIF;-;;;E
much employed in Europe, especially for 'sc;._f‘qygmklpg. ](} : )’[:_:_.,1{ L
oil, or oil of sesamum (Oleum Sesami, U. S. P.) ‘(511111%;01'3.,(“]%:1 i
Benné Qil), from the seeds of Sesamum indicum, is 2 sc]). lar h'(i“ 1(\] %)
in Europe. It has most of the characters rc;[' the ‘m;t 0 }\-e 0]1). 1) -
Shark-liver oil, from Squalus egrcharts (Oleum k,qf:l.a_(p,l o) :
used to some extent as a substitute for cod-liver oil in India.

Trikydric Aleohols of the (_'T:HI{.“’H((‘)T_I)J series. .
Pyi‘iﬁijailol or Pyrogallic Acid. Irihydroxybenzene, CJIL(OL);
(Vide Index.)

d. Other Polyhydroxyl Derivatives of Hydrocarbons.

Only one fetrahydric aleohol is knnwn-—nmne!}', Eryth }.ff,”‘],'_ L;a?z(’;‘ll
Sugar, C H.(()I[);. found in Protococcus Vulgaris, h’of:rdlﬂ’ Tint EHH,
and R, fuci formes. Quercite, the sugar of acorns, is Penthydric;
Mannite is hexalydric,
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Hexahydric Alcolols— Mannite, C:Hy(OH);.—Boil manna
with 15 or 16 parts of alcohol, filter, and set aside ; mannite
separates in colorless shining crystals or acicular masses to
the extent of from 90 to 80 per cent. of the manna. Tt is
closely related to the sugars, glucose becoming mannite by
action of nascent hydrogen :

CH..0; e H, e C:H 1605

Glucose, Hydrogen. Mannite.
Indeed, glucose itself is probably an aleohol of another radical
(CH)"60H. Mannite does not undergo vinous fermentation
in contact with yeast. With nitric acid it forms ap explosive
body, nitromannate, CgHy(NO,),.

Manna, U. 8. P., is a concrete saccharine exudation obtained
by making transverse incisions in the stems of cultivated trees
of Frazinus Ornus. It oceurs in stalactitic pieces, varying in
length and thickness, flattened or somewhat concave on their
inner surface, and of -a pale yellowish-brown color and nearly
white externally. This manna, which is known as flake manna,
Is crisp, brittle, porous, crystalline in structure, and readily sol-
uble in about six parts of water. Odor faint, resembling honey;
taste sweet and honey-like, combined with a slight acridity and
bitterness. It contains about 10 per cent. of moisture. Man-
nite is also met with in celery, onions, asparagus, certain fungi
and sea-weeds, occurs in the exudations of apple and pear trees,
and is produced during the viscous fermentation of sugar.

Dulcite, isomeric with mannite, is formed by the action of nascent
hydrogen on inverted milk-sugar. It differs ffom mannite by oxidiz-
ing to mucic acid, CgH, 0y, when treated with nitric acid.

QUESTIONS AND EXERCISES.

742. State the composition of phenol; how is it artificially and
eommercially prepared ?

T43. State the character by which carbolic acid is distinguished
from creasote.

744. Give the formulm and systematic names for picric acid, car-
bolate of sodium, and resorcin.

745. Give names for the hodies haying the formula C.H,OH.CH,
and C,H,CH,0H. ;

746, What are glycols? how prepared ?

747. Give formula and mention the chief properties of glyeerin.

748. What is the specific gravity of glycerin?

749. By what test is glycerin recognized ?

750. Enumerate some official preparations in which glycerin is
employed as a solvent.
751. Give a sketeh of the general chemistry of fixed oils, fats, and
soaps.
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ORGANIC CHEMISTRY.

. What is the difference between hard and soft soap?
3. Which soaps are official ?
4. Name the source of lard, and state how * Prepared Lard" is
obtained.
755. Mention the chief constituent of suet.
756. Whence is cacao-butter obtained ?
757. Why is marine soap so called? and from what fatty matter is
almost exclusively prepared ?
758. What do you understand by drying and non-drying oils?
759. Tn what respects does castor oil differ from other oils ?
760. How is oil of male fern (Ex. Filicis Liquidum) prepared ?
761. Under what head do the following fall: pyrogallol EPymga-L
lic acid), erythite, mannite, and duleite?
762. Describe the source and characters of manna.

CARBOHYDRATES.

The carbohydrates may be placed in three classes:—
Glucose or Dextrose or Grape-Sugar.
1 Alianang B (=3
1. Cell;,0;, Glucoses { Leevulose or Inverted Sugar,
. . ( Cane-Sugar or Sucrose.
2, CmITQ&OmlSacchal'oscs | Maltoso.
Ursisaconarons Lactose or Milk-Sugar.
7 Dextrin.
3. CBHI{,O'T _f:l].nylo es or St
AL Cellulose.

Glucoses, C;i,,0;.

Deztrose or Grape-Sugar or Glucose (from ylukbe, glucis, sweet) 1s
often seen in the crystallized state in dried grapes or raisins and

other fruits; it is also the variety of sugar met with in diabetic
urine. Its crystalline character is quite distinet from that of cane-
sugar, the latter forming large four- or six-sided rhomboidal prisms,
while grape-sugar occurs in masses of small cubes or square plates.
Grape-sugar is also less soluble in water, but more soluble in aleohol
than cane-sugar.

According to Fresenius, the percentage proportion of saccharine
matter in the dried fig is 60 to 70, grape 10 to 20, cherry 11, mul-
berry 9, currant 6, whortleberry 6, strawberry 6, raspherry 4 (Rubus
Idaus, U. 8. P.).

Leevulose is lavogyrate, while sucrose and glucose possess right-
handed rotation ; the latter twist a ray of polarized light from left
to right to an extent dependent on the amount of sugar present—a
fact easy of application 1 estimating the amount of sugar in syrups
or in diabetic urine.

Tnwverted Sugar or Leevulose is uncrystallizable.
grape, fic (Ficus, U. 8. P.), cherry, and gooseberry ; hoth grape-
and inverted sugar in the strawberry, peach, plum, ete. Fruit-sugar
reduces cuprie salts and ammonio-nitrate of silver.

It is found in the
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”A rf-f}_”:'cml Formafz'?n of Grape-Sugar from Cane-Sugar—
Tests for Sugar—Dissolve a grain or two of common cane-
sugar in water. To a portion of this solution placed in a test-
tube add more water, two or three drops of solution of sul-
phate of copper, a considerable quantity of solution of potash
or soda (enough to turn the color of the liquid from a light to
a dark blue), and heat the mixture to the boiling-pointt,' no
obvious immediate change oceurs. To another portion of the
syrup add a drop of sulphuric acid and beil for ten or twent
minutes, then add the copper solution and alkali. and heat a.z
before; a yellowish-red precipitate of cuprous oxide (Cu,0)
falls. This test is exceedingly delicate. :
The above reaction is due to the conversion of the cane-sugar
(Cp,H,,0y) into inverted sugar or levulose, C.H..0 (so caﬁ d
because its solution causes left-handed rot;mti(’}u (‘:f :: 1"3;1&“0? ol;r—
1;‘:0(1 light, cane-sugar having an opposite effect), and grg e~5§/ ar
CeH,0,.H,0, by the influence of the sulphuric acid aﬁg f',ogthé
reducing action of the inverted sugar and grape-sugar on the cu ric
solution. - The formation of a precipitate immediately withoutpthe
action of acid, shows the presence of the latter sun'm';——its forma-
tion only after ebullition with acid indicatinz, in the absence of
starch or dextrin, cane-sugar. In this reduction procps:; t]ae suga
1s oxidized and Lroken up into several substances but the ex%,ci
nature of the reaction has not heen ascertained.
_ Dextrin also reduces the copper salt to suboxide. unless its sol
tlon is cold and very dilute. It does not, however, so act on a :sgl:b
tion of cupric acetate acidified with acetic acid w'hile zlucose o3
duc_es with this liquid the usual red cuprous preéipita,te ?Barfocdlgm-
Sl!g}ﬁf’r' Jrom ;fé'{r,u-cf_a._Boil starch with a little water an&' a
drop of sulphurie acid, as for dextrin, but continue the ebulli-
tion for several minutes; on testing a portion of the cooled
liquid with iodine, and another portion with the heated alka-
line solution of a copper salt, as described on page 547, it will
be found that the starch has nearly all beecome c?mvert;zd into
a sugar—dextrose. Maltose is also formed at first. but by the
continued action of the acid is changed to dextrose When
made on a large scale, a warm (131° F.) mixture of starch and
Water of the consistence of cream is slowly poured into a hoil-
g solution of one part of sulphuric acid in one hundred of
Water, the whole boiled for some time. the acid neutralized b
chalk, the mixture filtered, the liquid evaporated to a thic:l):r
syrup, and set aside; in a few days it crystallizes to a granular
Mass resembling honey. In this operation a small quantity of
gexm‘m remains with the glucose, but if the process he )con-
c;ﬁte}dt}mde‘r {3‘»1“esstiu'e, c?nversion. according to Manbré, is
plete. Sugar made from the starch of rice, maize, ete. is




