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879, Mention the chief yellow coloring matters, and describe their
ehemical nature.
8%0. What is annatto?
881, Name the colorific
artificially ?
882 State the source of litmus.
883. Distinguish between Prussi
state how they are manufactured.
924, How is blue ultramarine obtained ?

constituent of madder. Can it be made

an blue and Turnbull's blue, and
How is it affected by

acids?
885. Deser
green leaves.
886. By what agents is glass colored green?
887. Whenee is sepia obtained?
888, Deseribe the chemistry of black ink.
889, Write a few sentences on aniline colors.

ibe the chemical nature of the coloring principle of

QUALITATIVE ANALYSIS OF SUBSTANCES
HAVING UNKNOWN PROPERTIES.
SuBsTANCES are presented to the analyst in one of the three forms
in which all matter exists—mamely, solid, liquid, or gaseous—and
they may contain animal or vegetable as well as mineral matter.
'ihe method of analysis in the case of solid mineral bodies has
been deseribed on pp. 370 to 377.
Solid animal or vegetable substances (or mixtures of these with
mineral bodies) may be indefinite and beyond the grasp of chemis-
try, or definite and quite within the range of proximate qualitative
organic analysis. The presence of such substances is indicated in
the preliminary examination of a solid (pp. 370 to 377.) by charring
and other characters. If no charring occurs_and no volatile liquid
is expelled by heat, the absence of such matter is indicated. But
if organic matter is present, an endeavor is made to ascertain ifs
The analyst's knowledge of the history of the
sroumstances under which it comes into his hands
o its nature, and enable him to search
If no such information is at

precise character.
substance or the ¢
will probably afford a clue t
directly for 1ts proximate constituents.
hand, the action of solvents may
indication of the zeneral, if not of the precise, nature
Water, alcohol, ether,
and cold, may in turn be agitated w
filtered, a portion of the filtrate evapor
the product aside, and afterward to dryness, and
due examined with and without the aid of a microscape.
portions of the filtrate may 1
tions of such metallic salts as
acidulous radicals (p. 367).
weak and strong, hot and cold, may
stance itself, and colors, odors—and,

be employed as likely to afford
of the substance.
chloroform, bisulphide of carbon, each both hot
ith the substance, the mixture
ated, at first partially, setting
1 any deposit or resi-
Other
e treated with acids, alkalies, and solu-
are commonly used as group-tests for
"The action of alkalies, as well as acids,
also be tried on the solid sub-
in short, any effect whatever—
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duly noted i
faly g’;{‘l.h_A portion of the substance should also be burnt in a
e!mm ir:wd, 1t]i) qc.llrnm]sic Ill(lif:ll no carbon remains, and the ash, if -'mvn
xamined ; 1ts amount and nature may afford i formation leading to
t.f.?ﬂldognhcatmn e afford information leading to
1e foregoing experime avin,
all results (?I]i-ﬁl%}d i?l the Lrl;lifiahl;gt;!]zgr hlw;?l ﬁfll";!r””_y B
e - , a little refleetion will possibly
B ognition, or may s 3 rther di Leten
Cedees i ay suggest further direct experiments or
el ;\1 . at least, have pointed to the absence of
ik qz-e-xldf' cent- of & | possible substances, and thus have restricted
“-}gimf'- inquiry to narrow limits. The success attainable i
gm;tic:[“-? 11)1 oximate organic analysis by the medical 0; 3‘}1-)1 e
o ;:1 _n}u(lenb will of course largely depend on the thm-oluw‘hlmd_
L “‘1::&::;11](’ Opfratqr has prosecuted his study of pmctica.lnc}:i-?:
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1,m-{unitie - ; e has :;ulltu'ntt_)d_ the art of observation, and the o
Rl s he has had of acquiring a knowledge of the appearan 4
e ' 2 e : £ : ]l ar 5
al‘tigll(‘}s Ol‘oi%minoln'_ properties of definite chemical suhstanczg)s and ;(fe"
= qnqlv-im ; .allllills, -(lm(.l medicine. The most successful of several
analysts will be the one wh as 3t ¢ se d 20
g 10 has most common sense and most
The pharmaceutics
- uF 9111 ;lgf:ﬂ:ntﬁl,tll student, who has probably already had some
e f()';'ipl'os‘cctiltixl]ltlr ghm-macf}g oceupies an unusually favorable
i uting the proximate analysis of i i
DR ¢ analysis of organic and -
ﬁndiv:;;l;tdﬁtﬁa,_ or, at all events, of that large memrt-ion of lqrm.lh
o8 with in the domain of hygiene and phar y o
substances he will identify at sight, or by ai i
applying some simple physical or ¢ Wikt il oo
abplying ¢ dil’}icu]rpefp hysical or chemical test Nor should he
3. _‘7‘ a O e 1 T . .
e t}Et;I. zleo.chm__f_); the present point of practical
0 th’ : g 1ether the solid substance under examination
B s e class of organic acids, organic salts of metallic radi I
alkaloids, salts of alkaloids, amylaceous matter. o St
stances, glucosides, albumenoid IJ]'Ittfbl o TEH‘, sl Lo
) gl all atters, fats, soaps, resi colori
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ss difficulty than the general student in successf; S o
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o in “scales,” because he has expeériencé of th
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'cause, even if the : ar 51 vy i : %
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y e st readily lend themselves to production in that
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e ;1151‘1?[?‘11.}1 maceutical or medical student has inuinerit::c(l,t* 5
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his special knowledge tells him has heen newly introduced to, or is
rare in, pharmacy.

In the case of liquids the solvents as well as the dissolved matters
claim attention. A few drops are evaporated to dryness on plati-
num-foil to ascertain if solid matter of any kind is present; the
liquid is tested by red and blue litmus-paper to ascertain if free
alkalies, free acids, or neither are present; a few drops are heated
in the test-tube and the odor of any vapor noticed, a piece of glass
tubing hent to a right angle being, if necessary, adapted to the test-
tube by a cork, and some of the distilled liquid collected and exam-
ined ; finally, the usual group-reagents for the several basylous and
acidulous radicals are consecutively applied.

Proceeding in this way, the student who has alveady had some
experience in pharmacy will not be likely to overlook such solvents
as water, acids, alkalies, alcohol, glycerin, ether, chloroform, ben-
zene, fixed oils, and essential oils, or to miss the substances which
these menstrua may hold in solution. He will probably also recog-
nize such liguids as carbolic acid, formic acid, lactic acid, methylic
alcohol, aldehyde, aniline, nitrobenzol. He must not, however, sup-
pose that he will always be able to qualitatively analyze, say, a bot-
tle of medicine; for the various infusions, decoctions, tinctures,
wines, syrups, liniments, confections, extracts, pill-masses, and pow-
ders contain vegetable matters most of which at present are quite
beyond the reach of the analyst. Neither the highest skill in anal-
ysis nor the largest amount of experience concerning the odor,
appearance, taste, and uses of drugs is sufficient for the detection of
all these vegetable matters. Skill and experience combined, how-
ever, will do much, and in most cases even so diffieult a task as the
one just mentioned be accomplished with reasonable success. Obyi-
ously, qualitative analysis alone will not enable the experimenter
to produce a mixture of substances similar to that analyzed ; to this
end recourse must be had to quantitative analysis, a subject reserved
for subsequent consideration.

Natural fluids, as “Milk™ and “Urine” (vide Index), admit of
special analytical treatment.

Gas-analysis, or Eudiometry (from ebdie, eudia, ealm air, and
pérpov, metron, a measure, in allusion to the eudiometer, an instru-
ment used in measuring the proportion and, as the early chemists
thought, the salubrity of the gases of the air), is a branch of experi-
mental investigation, chiefly of a guantitative character, coneerning
which information must be sought in other treatises. The analysis
of atmospheric air from various localities, coal-gas, and gases
obtained in chemical researches, involves operations which are
scarcely within the sphere of Chemistry applied to Medicine. Be-
yond the recognition, therefore, of oxygen, hydrogen, nitrogen, car-
bonie, sulphurous, and hydrosulphuric acid gases, the experimental
considerations of the chemistry of gzaseous bodies may be omitted.
Their study; however, should not be neglected, as existing concep-
tions of the constitution of chemical substanees are largely depend-
ent on the observed relations of the volumes of gaseous compounds
to their elements. (See previous paragraphs, pp. 16 to 29, 42 to 45,
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52 to 54, and 128.) The hest single work on this latter part of the
subject is a small book by Hofmann, Iutroduction to Modern (hem-
istry.

Spectrum Analysis—It may be as well to state here that the pre-
liminary and final examinations of minute quantities of solid matter
may, in certain cases, profitably include their exposure to a tempera-
ture at which they emit light, the flame being physically analyzed by
a spectroscope. A spectroscope comsists essentially of a prism fo
decompose a ray of light into 1ts constituent colors, with tubes and
lenses to collect and transmit the ray or rays to the eye of an
observer. The material to be examined is placed on the end of a

latinum wire, which is then brought within the edge of a spirit-
ramp or other smokeless flame ; volatilization, attended usually in
the case of a compound by decomposition, at once occurs, and the
whole flame is tinged with a characteristic hue. A flat ribhon of
rays is next cut off hy bringing near to the flame a brass tube, the
cap of which is pierced by a narrow slit. At the other end of the
tube, at focal distance for parallel rays, is a lens through which the
ribbon of light passes to a prism ; the prism decomposes the ribbon,
spreading out its constituent colors like a partially-opened fan, and
the colored heam or spectrum thus produced is then examined by
help of a telescope attached by a movable joint to a stand which
carries the prism and the object-tube. It is this combination of
tubes, lenses, and prism or prisms which constitutes the spectroscope.
Sodium compounds under the circumstances give yellow light only,
indicated by a double hand of light in a position corrcsponaing toa
portion of the yellow part of an ordinary solar spectrum. The
potassium spectrum is mainly composed of a red and violet band:
lithium, a erimson, and, at very high temperatures, a blue, band,
Most of the other elements give equally characteristic spectra.

By aid of a combined microscope and spectroscope (micro-spectro-
scope) the color of colored fluids can be analyzed. :

CHEMICAL TOXICOLOGY.

Ix cases of criminal and accidental poisoning the substances pre-
sented to the chemical analyst for examination are usually articles
of food, medicines, or vomited matters, or the liver, kidnedvs, intes-
tines, stomach and contents, removed in course of post-mortem exam-
Iation. In these cases some special operations are necessary hefore
the poison can be isolated in a state of sufficient purity for the appli-
cation of the usual tests; for in most instances the large quantity
of animal and vegetable—or, in one word, organic—matter present
}Jrevents or masks the characteristic reactions on which: the tests are
ounded. These operations will now be deseribed % they form the

* Materials for these experiments are readily obtained for educational
Purposes by dissolving the poison in infusions of tea or coffee, in porter
Orn water, to which some mucilage of starch or linseed meal, pieces of
bread, potato, and fat have been added.




