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T4 FORMATION OF GLUTEXN.

Crupe Grures from wheat-flour consists essentially of glutenin
and gliadin, hoth these proteids being essential for its formation,
According to the view of Osborne and Voorhees, the gliadin
forms a sticky mixture with water, and the presence of the salts
natural to the wheat-flour prevents its ready solution. It tends
to bind the particles of flour together, rendering the dough and
gluten tough and coherent, The glutenin imparts solidity to the
gluten, evidently formiug a nucleus to which the gliadin adheres,
thus preventing its solution by water. A mixture of one part of
gliadin with ten of starch forms a dough, but yields no gluten,
the gliadin being washed away with the starch on treatment with
water, On the other hand, flour freed from gliadin gives no
gluten, there being no binding material to hold the particles
together, :

Soluble salts are also necessary in forming a gluten-mass, since
gliadin is readily soluble in distilled water. In water containing
salts it forms a viscid, semi-fluid mass, which acts very powerfully
in holding together the particles of flour. The mineral constitu-
ents of the seeds are apparently sufficient to accomplish this
purpose, for a firm gluten can be obtained by washing a dough
with distilled water. :

In the opinion of Osborme and Voorhees, “no ferment-action
occurs in the formation of gluten, for its constituents are found in
the flour having the same properties and composition as in the
gluten, even under such conditions as would be supposed to
remove completely antecedent proteids or to prevent ferment-
action.” They consider that ““all the phenomena which have been
attributed to ferment-action are explained by the properties of the
proteids themselves as they exist in the seed and in the gluten.”?!

So far as is known, wheat is the only seed the flour of which
yields a tough elastic gluten-mass on treatment with water.?
It is the gliadin which imparts to wheat-flour the property of

18 H. C. Martin (Brit. Med. Jour., 1888, ii. 104) suggests that the
formation of gluten is due to the action of a ferment, and considers this view
to be supported by the fact that no gluten-mass is formed when the flour is
washed with water cooled to 2° C. IF wheat-flour be moistened with alcohol
of moderate strength, no dough is formed, the product being a damp, sandy
mass, similar to that obtained on moistening oat-flour with water. The
same effect is produced by treating the flour with strong brine, or by heating
it to about 60° C. for some hours, (Compare page 70).

2 M. Weybull (Chem. Zeit., xvii. 501) attributes the inferior quality of
the rye-bread of 1892 partly to a deficiency, and partly to a changed condition
of the gluten. In such case, the defect may be remedied by an admixture of
wheat-flour, or by the employment of some substance which precipitates the
soluble constituents of the gluten, Alum and copper sulphate have this effect,
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172 CANE-SUGAR IN MILK.

Stokes and Bodmer may be conveniently employed. The milk
is coagulated with citric acid, diluted to a definite measure with
several times its volume of water, and filtered. The filtrate is
then titrated against Pavy’s ammoniacal cupric solution in the
manner described on page 150. To another portion of the filtrate
citric acid is added (in the proportion of about 2 grammes to 100
c.c. liquid), the liquid boiled for at least ten minutes, and the
resulting solution cooled, neutralised with ammonia, made up to
a known volume, and again titrated with Pavy’s solution. The
milk-sugar not being affected by the treatment with citric acid,
the difference between the reducing powers of the solutions before
and after inversion is due to the glucose derived from the cane-
sugar originally present. Any addition of cane-sugar will increase
the optical activity of the milk without adding to the reducing
power. Hence a valuable eonfirmation of its presence will be
found in the want of agreement of the polarimetric determination
of the (supposed) lactose with the amount deduced from its
reducing power.

A method for the indirect estimation of cane-sugar in milk has
been described by J. Muter (Analyst, v. 35; xiii. 228). Ten
grammes weight of milk is evaporated to dryness upon 4 grammes of
hydrated caleium sulphate with frequent stirring, so that nothing
adheres to the basin. The powdered dry residue is then extracted
in the usual manner in a Soxhlet’s tube with ether. The residue
in the Soxhlet tube, with the filter containing it, is transferred to
a beaker, 20 c.c. of Lot water added, and the mixture well agitated.
30 e.c. of rectified spirit is then added, and the solution allowed
to cool, with occasional stirring. The residue is thrown on fo a
filter, and washed with proof spirit until the filtrate measures 120
c.c. (This is usually suffieient unless the amount of cane-sugar be
very large, such as is the case in sweetened condensed milks.)
The filtrate is next divided into two equal parts, one of which is
evaporated, and the residue dried till constant in weight. The
ash is deducted from the weight of the total solid matter thus
obtained. The weight of the solids minus the ash gives, when
multiplied by 20, the percentage of total sugars. In the other
portion of the filtrate, the milk-sugar is estimated gravimetrically
by means of Fehling's solution. The percentage of milk-sugar
found, subtracted from the total sugars present, gives the per-
centage of cane-sugar in the milk. The process is really only
applicable to milk containing more than 2 per cent. of cane-sugar.
1f it should contain less than 1 per cent., a deduction of 02
per cent, must be made; if less than 15 but more than 1'0 a
deduction of 0°1 per cent. will give a fairly accurate result.
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250 DETERMINATION OF CHEESE-FAT.

It not infrequently happens that a determination of fat is
required where the proportion of water is not of interest. In such
cases, about 2 grammes of the cheese should be mixed with about
five times its weight of copper sulphate, previously rendered
anhydrous by gentle ignition., The salt rapidly combines with
all the water of the cheese, and the mixture may be at once
extracted in the Soxhlet-tube.

. In cases where an approximate determination of the fat in
cheese will suffice, a convenient plan is to reduce 10 grammes of
the sample to the condition of shavings or thin slices, and treat it
in a graduated tube with 30 c.c. of fuming hydrochloric acid.
The tube is immersed in boiling water until the melted fat forms
a well-defined layer on the surface. The volume of fat is read off
without allowing cooling to take place. Kach 0°1 c.c. of cheese-
fat measured at the boiling point of water weighs 00865 gramme.

Instead of measuring the volume of the separated fat, the con-
tents of the tube may be allowed to cool, and then agitated with
ether or petroleum-spirit, in the manner deseribed on page 135.

Pearmain and Moor determine the fat on 2 grammes of
cheese by an adaptation of Leffmann and Beam’s method (page 139).

It is often requisite not merely to determine the fat in cheese,
but to extract sufficient of it to allow of its analytical examination
for the detection of foreign fats, as in filled cheese. For this
purpose, at least 50 grammes of the sample should be reduced
to shavings, and placed in a beaker. This is heated in the water-
oven, the contents being stirred at intervals, until the greater part
of the fat has separated. This is then poured off, and submitted
to further examination. If requisite, the fat may be filtered
through paper, in the water-oven.

O. Henzold prepares the fat of cheese by crushing 300
grammes in a mortar, and shaking the erushed sample with 700 c.c.
of a b per cent. aqueous solution of caustic potash. The casein
dissolves in a few minutes, and the fat rises to the surface in
small lumps, which can be made to coalesce by gently moving the
flask. The flask is then filled with cold water, when the solidified
globules of butter can be collected, washed in cold water (to
remove traces of alkali, and assist the solidification of the fat),
pressed to remove as much of the water as possible, melted, and
filtered. The fat is said to be unchanged by the foregoing treatment.

Lactose.—The unchanged sugar contained in cheese may be
determined by macerating the sample with hot water, filtering, and
ascertaining the reducing action of the filtrate on Fehling’s or
Pavy’s solution,

Lactic acid.—The free acid of cheese is chiefly lactic acid, and
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950 FLESH BASES IN MEAT-EXTRACTS.

From this precipitate by treatment in neutral conecentrated solu-
tion with alcoholic zine chloride (see Vol. IIL. Part iii. p. 292) he
isolated 433 per cent. of creatinine.! Assuming no other flesh-hase
to have been co-precipitated with the peptone by phospho-tungstic
acid, the nitrogen in this amount of ereatinine would be 1:61 per
cent., and this when multiplied by the factor 63 would give
apparent peptone to the extent of 1014 per cent., which peptone
had no actual existence in the extract.

The question is further complicated by the observation of
Kemmerich (Zeit. plysiol. Chem.,xviii. 409) that fresh good meat-
extract, contrary to the general statement, contains hardiy any
creatine, but a large proportion of creatinine, At any rate, when
fresh meat-extract is diluted with a little water or glycerin, and
examined under the microscope without delay, it shows the
characteristic whetstone-form ecrystals of creatinine (Vol. IIL
Part iii, p, 291.) The creatinine gradually takes up water with
formation of creatine, so that on long standing eolumnar crystals
of this base are deposited (ébid., p. 286). This confirms the
observation of G. 8. Johnson that perfectly fresh meat contains
creatinine but no creatine, whereas in about thirty-six hours the
latter base predominates,

Non-Nitrogenous Extractive Matters.—Of these constituents of
meat-extracts very little is known quantitatively. Lactic acid and
lactates probably predominate, but their actual amount does not
appear to have been ascertained.®? Glycogen is present in sensible
quantity, and is determined by E. Kemmerich by dissolving the
sample in a little water and precipitating the solution with alcchol
of 60 per cent. The resultant precipitate is treated with a dilute
solution of caustic potash, and the solution obtained treated by
Briicke’s method (page 283).

Kemmerich states that meat-extract is free from dextrin, sugar,
and similar bodies, and contains no substance which is converted
into glucose by boiling with dilute sulphurie acid.

The Salts of meat-extracts have already been considered. They
consist chiefly of earfhy phosphates and potassium chloride and
acid phosphate. Lactates and other organic salts of potassium are
also present, and onignition of the residue obtained by evaporating

1 The same meat-extract was found by Kemmerich to contain from 0°25 to
1:00 per cent. of carnine, 09 per cent. of ammonia, 1°22 per cent. of glycogen,

and 18 to 22 per cent, of other extractives,
¢ Taking the proportion of lactic acid in fresh meat at 0°06 per cent., and

assuming that thirty-four parts of meat are required for the production of
one part of extract, the proportion of lactic acid in the latter would be 2704

per cent,
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364 PRODUCTS OF DIGESTION,

peptones, The proto-albumose has its origin mainly in the hemi-
groups of the albumin-molecule, as shown by the thin line, though
anti-groups are also concerned in its formation, Hetero-albumose,
on the other hand, comes mainly from the anti-groups, but some
hemi-groups are present. The two deutero-albumoses are both of
an ampho- or mixed character, and will necessarily differ in the
relative proportions of the hemi- and anti-groups they contain,
while the peptones derived from them will also differ. Thus proto-
albumose tends to yield an ampho-peptone in which the hemi-
groups predominate, while the peptone derived from hetero-
albumose contains an excess of anti-groups. Every variation in
the number of anti-groups split off from the original albumin-
molecule to form antialbumid represents a similar variation in
the relative proportions of both primary and secondary albumoses.
Hence it is evident that the inner constitution of these products
may vary almost infinitely.

It is a curious fact that in artificial pepsin-digestion the conver-
sion into peptone is in no case approximately complete. Chitten-
den found that, even with a large amount of active ferment, an
abundance of free hydrochloric acid, a proper temperature, and a
long-continued period of digestion (even five or six days), complele
conversion into peptone never took place, the maximum yield
being 60 per cent. ; while the average of a large number of experi-
ments made under most favourable conditions was somewhat less
than 50 per cent. Nor does the deficiency of peptone in these
experiments appear to have been due to the digestive action
having been carried foo far, since it appears to be well-established
that peptone is the end-product of peptic digestion. Chittenden
considers it probable that pepsin-proteolysis is only a preliminary
step in digestion, and that its function is not in the direction of a
complete peptonisation of the proteid-foods ingested, but is especi-
ally directed to the production of soluble products, proteoses,
which can be further digested in the small intestine, or perhaps
directly absorbed after they have pussed the pylorus, or even from
the stomach itself to a certain extent. He further concludes that
the proteoses and peptones formed in the alimentary tract _b;,f
pepsin-proteolysis must undergo some transformation (possibly with

for some time, crystals of tyrosine will gradually form, and spheroids of
leucine may also be ohserved under the microscope.

Another portion of the filtrate from the coagulated proteids should be treated
in the cold with excess of Millon’s reagent, and filtered. The filtrate will
turn red on boiling if tyrosine be present.

More detailed information respecting the detection and separation of leucine

and tyrosine will be found in Vol. IIT. Part iii, page 2090,
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380 PREPARATION OF LYSINE.

Lysine in solution is dextro-rotatory, but when heated to 150°
with baryta, it is said to be converted, without decomposition, into
an optically inactive isomer, which forms a platinichloride which,
according to Siegfried, crystallises free from water or aleohol
and contains B, H,PtCl,,

Lysamivg, or Lysarisizg, CH,,N,0,, is a base allied to creatine
(Vol. III. Part iii. page 285), with which body or with creatinine
it appears to be homologous.! Tt forms a double salt with silver
nitrate, having the composition C;H, N,0,, HNO,AgNO, By
boiling this salt with baryta-water, Drechsel obtained about 10
per cent. of urea nitrate. This reaction is similar to that by
which creatine yields sarcosine and urea, and is of special interest
as establishing for the first time the direct line of cleavage along
which proteids can be split up with formation of urea. Irechsel
estimates that about one-ninth of the urea daily excreted may
come from the direct decomposition of lysatine formed in panereatic
digestion.

For the preparation of lysine, Drechsel and Kriiger (Ber.,
1892, p. 2452) employ a modification of the process of Hlasi-
wetz and Habermann, which consists in boiling casein with or-
dinary hydrochloric acid and stannous chloride for several days
in a flask furnished with a reflux condenser. They add metallic
zine to keep up a constant evolution of hydrogen, and the appara-
tus is arranged to exclude atmospheric air. When the decom-
position of the proteid is complete, the liquid is diluted and the
tin precipitated by sulphuretted hydrogen. The filtrate is con-
centrated to its original bulk, and treated while hot with a hot
saturated solution of erystallised phospho-tungstic acid. This is
stated to precipitate all the bases, while the amido-acids are un-
affected. The precipitate is filtered off and washed free from
chlorides by water containing 5 per cent. of sulphuric and the
same proportion of phospho-tungstic acid. It is then suspended
in boiling water, and decomposed by a slight excess of baryta-
water, The liquid is boiled to expel ammonia, filtered, and the
excess of barium exactly precipitated by sulphuric acid. The
filtrate is acidulated with hydrochloric acid and concentrated to a
syrup on the water-bath. This is dissolved in proof-spirit, ﬂ:]ld
the (filtered) solution treated with an excess of an alcoholic solution
of platinic chloride. The precipitate of potassium platinichloride
is filtered off and the filtrate treated with more alcohol, which

1 It is uncertain whether the formula of lysatine should be written
OgH,3N 404, or CgH;N;0+H,0. If the former be correct the base is analogous
to creatine and will be appropriately called lysatine. If the latter formula be
adopted the analogy to ereatinine renders ysafinine the more appropriate name.











































394 RED CORPUSCLES.

7°5 ). In anmmia, the blood contains an increased proportion
of small corpuscles, together with some very small (22 to 6 u)
and frequently some very large corpuscles, having a diameter of
10 to 12 u, or even 14 y. The diameter of the red corpuscles
varies in different mammals, and affords an indication (though
not one of a very positive kind) of the origin of the blood. (Com-
pare chemico-legal detection of blood, in sequel.)

The weight of a red corpuscle has been calculated by Welcker
to average 0°:00008 milligramme.

The enumeration of the red corpuscles of the blood is of con-
siderable importance from a physiological standpoint, and can be
effected simply and with tolerable accuracy. The method con-
sists in largely diluting the blood to be examined with a suitable
fluid, taking a known measure of the resultant liquid, and count-
ing the corpuscles in a certain measure by the aid of a micrometer.

Fig. 11,

The enumeration of the blood-corpuscles can be conveniently
effected by the hemacytometer (fig. 11), an apparatus devised
by Sir Wm. Gower (Lancet, Dec. 1, 1877).1 A is a small pipette,
which, when filled to the mark on its stem, holds exactly 995
cubic millimetres ; B, a capillary tube marked to contain exactly

1 Gower’s Hemacytometer is made and sold by Mr Thos, Hawksley, 367

Oxford Street, London, W.C., to whom the author is indebted for the -

illustration in the text.
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402 CHARACTERS OF OXYILEMOGLOBIN.

and a dilute solution containing sodium earbonate can be kept
without material change for several months. When heated to
about 80° C., aqueous solutions of oxyhemoglobin are rapidly
decomposed, with production of a clot of globin coloured brown
by hamatin, and formation of traces of volatile fatty acids. On
boiling, the decomposition is immediate. Hot alechol causes the
same change.

Solutions of oxyhemoglobin in syrup or glycerin are more per-
manent than those in pure water, but the solutions gradually under-
oo change, with formation of meth@moglobin (page 409).!

Alkalies (unless very dilute) and acids (more readily) split up
oxyh@moglobin in solution, without preeipitation, the change being
the more rapid with concentration, increase of temperature, and
amount of the reagent.

The products obtained by the action of acids and alkalies on
oxyh@moglobin are deseribed on page 411 ef seq.

The reduction of oxyh@moglobin to hemoglobin may be effected
by boiling its solution ¢n wacuo ; by passing a current of hydrogen,
nifrogen, or carbon dioxide through the solution; or by the
addition of a chemical reducing agent (page 437).

A solution of pure heemoglobin combines with a volume of oxy-
cen to form oxyh@moglobin equal to that which is absorbed by a
volume of blood containing the same quantity of hemoglobin.
Thus, 1 gramme of h@moglobin absorbs 1'56 c.c. of oxygen at
the standard pressure and temperature, and as the average pro-
portion of h@moglobin in blood is about 14 per cent,, it follows
that 1'56 X 14=218 c.c. of oxygen will be retained by 100 c.c.
of blood. This result is in fair agreement with the fact that 20
volumes of oxygen can be obtained from 100 volumes of aérated
blood.?

1 ¢t 8oluble syrup of hemoglobin ™ has been strongly recommended as a
remedy for anmmnia. A syrup of this class, prepared by M. Adrian & Co.
of Paris, gave the following analytical results on examination in the author’s
laboratory :—

Per cent.
Wntcr', » . . . e 41”08
Coagulable proteid, : . 14+29

Peptonoid bodies (by bromine), none.
Ash, 5 . . . « 0°46; containing Fe, 0°22 per cent.
Total nitrogen, s+ o o« 2:82x063=14°62 per cent.

The preparation was nentral to litmus. The proportion of irom is much
larger than corresponds to the possible hmemoglobin present. The diluted
syrup exhibited the speetrum of methrmoglobin,

2 The proportion of oxygen absorbed by blood is not materially increased
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429 DETERMINATION OF IH/EMOGLOBIN,

of the crucible fused. After cooling, the mass is dissolved in
hot water, and the iron in solution determined colorimetrically
by potassium ferrocyanide,

Several colorimetric methods of determining the actual eolouring
matter in blood have been devised. When carefully conducted,
they afford very fair approximations to the truth, and, the errors
being constant, they are well-suited for comparative determinations.

A standard solution of oxyh@moglobin is first made, and the
depth of colour of the diluted blood compared with it. The stand-
ard solution may contain 01 per cent. of oxyhamoglobin, and the
blood may be primarily diluted with ninety-nine times its measure
of water. The oxyh®moglobin should be recrystallised, dissolved
in ice-cold water, and the solution filtered. Instead of weighing
out a definite quantity of the dry substance, an approximately
equivalent amount of the moist crystals may be dissolved, and
the strength of the solution ascertained by evaporating 50 c.c. to
dryness at 100° and weighing the residue. Oxyhamoglobin does
not keep well in the solid state, but Hoppe-Seyler states that a
saturated aqueous solution may be kept in a hermetically sealed
tube for an indefinite time, without undergoing any change
beyond the reduction of the colouring matter to hamoglobin.
On opening the tube the solution rapidly absorbs oxygen, with
re-formation of oxyhsmoglobin.

Instead of employing h@moglobin as a standard, it is more
convenient in practice to substitute an ammoniacal solution of
picro-carmine,! which, if perfectly neutral, may be kept without
change in closed bottles for a long time. This solution, if once
standardised against pure oxyhemoglobin, can be used in its place
i future experiments.

The comparison of the colour of the diluted sample of blood
with that of the standard should be carried out in two tubes of
about one centimetre in diameter, and graduated in tenths of a
centimetre.®

1 For the preparation of *¢ picrocarmine,” 1 gramme of carmine should be
dissolved in hot water, with the aid of ammonia, and the solution added to
100 e.c. of a boiling hot saturated solution of picric acid in cold water. The
mixture is evaporated to dryness, the residue dissolved in 100 ¢.e. of water, and
the solution filtered. If the solution is not clear, more ammonia should be
added, and the evaporation and re-solution repeated. This selntion is then
gradually added to glycerin diluted with an equal measure of water contain-
ing a little phenol, until the tint corresponds exactly with that of the stand-
ard solution of oxyhemoglobin it is desired to imitate. If the shade is too
yellow, a little perfectly neutral solution of carmine should be added.

2 The tubes must be of exactly equal calibre, which will be the case if the
same measure of water (say 25 c.c.) fills them both to the same height,







424 SPECTRUM OF OXYHEMOGLOBIN,

binometer ” based on the foregoing principles, which is very suit-
able for clinical use.!

J. Jutt (Chem, Centralb., 1895, ii. 683) has based a method of
determining the colouring matter of blood on the formation of
compounds of oxyhemoglobin with zinc and copper salts,

Other methods of estimating the colouring matter of blood have
been based on the estimation of the light as viewed in a spectro-
scope or polarimeter, on the amount of oxygen absorbed, &e., but
they mostly require the use of special apparatus, and are not superior
in accuracy to the processes already described.

By ascertaining the richness of a sample of blood in corpuscles,
by means of the h@macytometer (page 394), and then determin-
ing the proportion of colouring matter, a comparison is obtained
between the number of corpuseles and the amount of hamoglobin.
By dividing the percentage of colouring matter by the percentage
of corpuscles, the average value of the corpuscles is obtained.
Thus if a sample of blood contain 60 per cent. of the normal
proportion of colouring matter and 90 per cent. of the average
proportion of corpuseles, the value of each corpuscle is only two-
thirds of the normal,

Absorption-Spectra of Hemoglobin and its Allies.

One of the most valuable and delicate means of detecting
hamoglobin, and of studying its decomposition and conversion
into allied products, consists in the observation of its absorption-
spectrum.®

Spectrum of Ozxylhaemoglobin.—On placing a flat glass cell con-
taining fresh blood diluted with water in front of the slit of a
spectroscope, the spectrum is modified according to the strength
of the blood solution employed. With a strong solution, the
whole of the yellow and green light from the Fraunhofer-
line I to a point about midway between & and F is cut out.
With gradually increasing dilution the region of absorption
becomes narrower and light passes through the centre. This effect

1 The apparatus is made by Mr Thomas Hawksley, 357 Oxford Street,
London, W.C. The standard of comparison, which is sold with the apparatus,
is a glycerin jelly tinted with picrocarmine so as to correspond with the
colour of normal blood diluted to one-hundredth with water.

2 The method was applied in 1862 by Hoppe-Seyler to the detection
of blood in chemico-legal cases. In 1864, S to ko8 observed that two distinet
spectra were yielded by blood, according to the condition of oxidation of the
colouring matter ; and shortly afterwards H. C. Sorby improved the
method of manipulation, and adapted the spectroscope to the examination of
microscopic quantities of blood (Quart. Jowr. Seience, 1865, xi. 198).
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SPECTRA OF BLOOD COLOURING MATTERS. 495

increases until, with the most suitable dilution, there will be
observed a somewhat narrow black absorption-band with well-
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Fig. 15.—Absorption-spectra of Blood Colouring Matters,

defined edges having its centre near the D line, and a second,
wider and fainter, band having its greatest intensity on the lﬁaﬁ















430 SPECTRUM OF CARBONYIL-H/EMOGLOBIN.

deepest and best-defined band yielded by hemoglobin and its
allies. On exposure to air, these bands disappear and are re-
placed by the single faint band of alkaline heematin. The absorp-
tion-speetrum of h@mochromogen can be observed, even if the
blood under examination be putrid, by simply adding excess of
caustic soda, followed by sodium hyposulphite (Na,S,0,).

G. Linossier has observed that the absorption-bands of
h@mochromogen disappear on heating the liquid to about 50° C.,
reappearing on cooling if air has been excluded,

Spectrum of Carbonyl-iemoglobin.—This compound, which
results from the action of carbon monoxide on blood or oxyhm-
moglobin, exhibits an absorption-spectrum characterised by two
bands somewhat similar to those of oxyhmmoglobin, but slightly
more refrangible, Their centres are respectively at A 572 and
A 534-538 (according to concentration). The spectrum of car-
bonyl-h@moglobin is readily differentiated without exact measure-
ment of the bands by the fact that it is unaffected by ammonium
sulphide or other reducing agents (see page 407).

If potassium ferricyanide be added to a solution of earbonyl-
h@moglobin, a spectrum is obtained identical with that of methea-
moglobin (pages 425, 428), and if the liquid be then treated with
ammonia and ammonium sulphide, the spectrum of carbonyl-
hemoglobin reappears,

Katayama has observed that, on treatment with acetic acid
and ammonium sulphide containing free sulphur, normal blood
yields a greenish-grey or reddish-grey colour, whereas with blood
containing carbonic oxide a fine rose-red coloration is produced.
The spectrum of the latter liquid exhibits one band between C
and D, and two others between D and E, this effect being due,
according to Hoppe-Seyler, to the joint absorption produced by
carbonyl-heemoglobin and sulphur-methsmoglobin.

The spectra of hematoporphyrin and allied compounds are
deseribed on pages 420 and 427,

ConstrucTioN AND UsE OF THE MICRO-SPECTROSCOPE.

Although almost any form of spectroscope may be employed for
the examination of the absorption-spectrum of blood, the micro-
spectroscope possesses greab practical advantages. The arrange-
ment devised by H. Clifton Sorby (fig. 18) was the first instru-
ment of the kind.? It consists of a train of prisms arranged for

1 The anthor’s personal experience of the micro-spectroscope includes
the use of all three forms of instrument described in the text, in addition to
frequent verification of the various reactions deseribed.

2 The Sorby micro-spectroscope is made by R. & J, Beck, Limited, to whom
the author is indebted for the illustrations.







432 SORBY'S INTERFERENCE-SCALE.

To use the instrument, the ordinary eye-piece of the microscope
1s removed and replaced by the spectroscope. The upper tube,
M, containing the prisms, is then removed, and the sliding half of
the slit drawn back by the milled head, H, so that one-half of the
field of view is clear. The object to be examined is next placed
on the stage, brought into focus, and the centre adjusted to the
remaining edge of the slit. The side-shutters are then adjusted
by the levers, I, so as to shut out all light but that passing
through the object, and the sliding half of the slit pushed
back to its position by the milled head, H. The slit is next
brought into focus by means of the rack and pinion, N, and the
prism-tube, M, replaced. The object is then removed from the
stage, and the width of the slit adjusted by the milled head, H,
so that, by daylight, the Fraunhofer-line D can be distinguished.
The object is then replaced on the stage, when the absorption-
spectrum will be readily seen. '

Ancther excellent form of micro-spectroscope, which possesses
several practical advantages, has been devised by C. Zeiss

and recording the positions of absorption-bands, but which has the disadvantage
of monopolising one of the two stages. It consists of two Nicol-prisms, with
an interposed plate of quartz, about 0°043 inch in thickness, cut parallel to
the principal axis of the crystal. This produces twelve interference-lines or
black bands in the spectrum, and is adjusted so that the D line of the solar

Fig. 19.

spectrum is situated exactly midway between the third and fourth bands,
reckoning from the red end. The bands are shaded off gradually on each
side, so that the shaded portions are about equal to the intermediate bright
line spaces. On Sorby’s interference-scale, the positions of the principal
Fraunhofer-lines are about as follow :—

A B C D E b F G
% 1} 24 ]| il 0% 7l 108

Fig. 20 shows the appearance of the field when the lower half is occupied
by the standard scale, and the upper by the object under examination.







434 SORBY'S MODIFIED MICRO-SPECTROSCOPE.

a rectangular prism of flint-glass between two of crown-glass
having an angle of 61°). A small right-angled prism is placed
over one-half of the slit, to allow of the comparison of two
spectra side-by-side. When the two spectra are in focus, their
line of junction is some distance within it. To correct this incon-
venience, a cylindrical lens, of about two feet focal length, is
placed below the prism so as to bring the spectra and their line of
contact to the same focus. In front of the slit is a stop with a
eircular opening, to shut.out lateral light, and a small achromatic
lens of about § inch focal length, which gives a better field and
counteracts the effect of the concave surface of the liquids in the
tube cells if they are not quite full. This lens merely receives
the light from the object, and does not form an image of it. The

Fig. 23.—Modified form of Sorby Micro-spectroscope.

width of the slit and the focus of the object-glass are capable of
adjustment, and a Sorby interference-scale, in which herepathite
plates are substituted for Nicol's prisms (see footnote, p. 432),
is attached in such a position that it can be instantaneously
adjusted when it is desired to record the position of the absorption-
bands under view.!

1 In using the instrument, the ohject-glass (A) should be first screwed into
the body of the microscope. The rest of the apparatus is then slid into the
object-glass, and turned so that the sides of the spectrum are seen square or
upright and not rhomboidal. The outer tube is then adjusted by the rack-
and-pinion movement, E, so as to obtain a clearly-defined image of the slit,
K, the width of which is then regulated by the small milled head, L, so that
in daylight the Fraunhofer-line D can be seen. The whole body of the
microscope is foeussed so that the small lens, I, just touches the object to be

examined.
If it be desired to register the position of the absorption-bands, the small







4356 SFECTROSCOPE MANIPULATION.

stage. The support is so constructed that when the slide is
adjusted in the groove intended for it the cell is exactly in the
proper position relative to the microscope. If the absorption be
found too great, the slide may be placed in such a position that the
light passes through it transversely (as shown in the illustration).

Fig. 25.

In order to test the capability and adjustment of a micro-spec-
troscope, a drop of fresh blood should be diluted with water in a
test-tube of about } inch diameter, until the liguid appears pinkish
rather than red when held up to the light. A portion is then
transferred by a small pipette to a Soiby’s tube-cell; which must
be completely filled. The cell is then closed by a cover-glass,
taking care that no bubble of air is included. The excess of
moisture is then removed by eantious application of blotting-paper,
and the slide bearing the cell is placed vertically on the main
stage of the microscope, and illuminated by transmitted light.
The spectroscope is then adjusted and the slit foeussed as deseribed
on page 432, The mirror of the comparison-stage is now adjusted,
and the reflecting prism placed in position, so that one-half of the
field of vision is filled by the normal speetrum, and the other by
the spectrum modified by the passage of the light through the
diluted blood.! If the conditions are favourable this spectrum

I The mode of manipulation deseribed in the text assumes that a monocular
microscope is employed and that the spectroscope replaces the eye-piece.
When the microscope is binocular, the inclined tube can be conveniently nsed
as a finder. For this purpose, the reflecting prism is pushed in so as to
permit the passage of light up the iuclined tube, which is fitted with an
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440 EXAMINATION OF BLOOD-STAINS.

in its different modifications afford the most delicate and certain
means of detecting blood in chemico-legal cases ; and one especially
suited for the examination of blood-stains in cases where only a
very small quantity of material is available. The only serious
practical difficulty attending the method of examination lies in the
tendency of the stains to become insoluble in water or other
available solvents by lapse of time or the action of mordants,
which change necessitates the adoption of special precautions.

Broadly speaking, the older a blood-stain the darker and less
soluble it will be., If the stain be recent, and on an article not
capable of combining with either of the proteids of the blood, the
colouring matter will be chiefly in the form of oxyhamoglobin,
which will readily dissolve with red or reddish-brown colour on
treating the stain with cold water.

On exposure to air in a damp place, a blood-stain may become
mouldy, with complete destruction of the colouring matter ; but if
kept dry, the heemoglobin gradually changes into a complex mix-
ture of meth@moglobin, hmmatin, and hamatoporphyrin. 1f
moderately recent, such a stain will be brown, and will dissolve
with diffieulty and probably incompletely in cold water, yielding
a dirty brown solution. The alteration of blood-stains takes place
far more rapidly in the atmosphere of a town, and especially in a
room where gas is burnt, than in the pure air of the country.
Contacet with sweat may cause the hamoglobin of a blood-stain on
a dirty garment to undergo very rapid alteration into hamatin.
Such facts should be taken into consideration in forming any
opinion as to the age of a blood-stain from its colour, solubility,
and spectroscopic examination.!

The eolouring matter of very old blood-stains is insoluble in
water, but it may be extracted with dilute citric acid or ammonia.
In the case of a white fabrie, somewhat diluted ammonia should be
used, but this reagent is apt to dissolve an undesirable amount of
dye-matter from coloured fabries (especially reds), and ecitric acid
should be employed for treating these.* It may readily happen

1 Pfaff has proposed the use of a 1 per cent. solution of arsenious oxide in
water for judging the age of blood-stains, solution oceurring with decreasing
tacility with the age of the stain. Somany conditions come into play besides
actual age that no reliable opinion ean be based on the results.

2 Before actually treating a suspected stain on a dyed fabric, it is desirable
to submit & portion of the material, free from stain, to the action of water,
citrie acid, and ammonia, with a view of ascertaining whether eolouring matter
is dissolved which will interfere with or modify the blood-spectra subse-

quently observed. In the event of blood not being recognised in a suspeoted
stain on such fabrie, a portion of the material should be treated with blood,

aud the process applied to the authentic blood-stain so produced.







442 EXAMINATION OF BLOOD-STAINS.

reducing it to h@mochromogen, either with or without previous
concentration of the solution.

The same method may be employed for extracting the colouring
matter from a blood-stain which has been washed, the liquid
being subsequently concentrated by evaporation or neutralised
and precipitated with zine acetate.

In cases where the colouring matter remains obstinately fixed
on a fabrie, probably from combination with the mordant, Sorby
recommends that the stain should be digested in dilute ammenia
(in a watch-glass), and the liquid squeezed out repeatedly by a
pair of forceps, and ultimately between the finger and thumb.
The thick, turbid, unfiltered liquid is then deoxidised in the
ordinary manner, and examined for the reduced hamochromogen
band, using lime-light or concentrated sunlight if necessary.! By
operating in this manner, Sorby succeeded in detecting blood in a
stain six years old on brown cloth. When the tube containing
the turbid liquid was kept in such a position as to allow the sus-
pended matter to settle out, no absorption-band was produced by
the supernatant fluid, the colouring matter evidently existing in
the insoluble deposit. Hence, in such cases any process of depo-
sition or filtration is inadmissible, The effect of the insolubility
must be overcome by increasing the intensity of the light, and not
by removing the deposit.

The spectroscopic recognition of blood on rusty iron is some-
what difficult.? For reasons not thoroughly understood, ammonia
and eitric acid sometimes fail to dissolve the colouring matter.
In such cases glacial acetic acid aided by heat will sometimes be
found successful, but a more cerfain plan is to heat the spot to
50" C. with a cold-saturated solution of borax. The solution
obtained should be treated with acetic or ecitric acid, filtered if
necessary, reduced, rendered alkaline, and examined for the
spectrum of hemochromogen, :

In some cases the difficulty due to insolubility of the colouring
matter may be overcome by examining the stain by reflected light,
for which purpose a Lieberkuhn’s parabolic mirror is the most
suitable means of illumination.

The recognition of blood in suspected stains on leatlier presents
peculiar difficulties, since the presence of tannic acid so mordants
the blood that neither water nor citric acid will dissolve the
colouring matter, and ammonia produces an inconveniently dark

1 A cell-tube furnished with a diaphragm of platinum or tin-foil should be
employed (see footnote, page 435).

* The test for blood-stains on rusty iron deseribed on page 445 may be
advantageously employed.













446 RECOGNITION OF BLOOD-STAINS.

Iron-moulds are not soluble in cold water, but disselve in
hydrochloric acid, and the solution containsa ferricsalt. Spots on
rust may be similarly examined, after being scraped off from the
metal. The direet treatment of the iron or steel with acid would
cause error, owing to the solution of the metal.

Red paint, containing iron, should be separated as far as possible
from its surroundings, boiled with ether to remove the oil, and
then dissolved in acid.!

Stains of grease can usually be recognised as such under a lens.
On covering the stain with a piece of filter-paper and pressing a
hot iron on if, the grease will be partially transferred to the
paper, making a spot which can be removed by ether.

Tar and pitel evolve a characteristic odour when warmed, and
can be dissolved by benzene, ether, or turpentine.

The chief methods which are available for the detection of
blood in chemico-legal inquiries are :(—

1. The production of hsemin ecrystals, already fully deseribed
(p. 416).

2. The guaiacum test (p. 403), open to many fallacies.

3. The spectroscopic examination of the colouring matter (p. 439).

4, The microscopic recognition of the blood-corpusecles (p. 446).

Each of these methods has advantages of its own. Whenever
possible, the indications obtained by one method should be checked
by the applieation of the others.

The very important problem of the origin of the blood in a
suspected stain cannot be said to have been satisfactorily solved.
Such approaches to its solution as are at present possible are
discussed on pages 439 and 452,

Microscoric CHARACTERS OF Broop-CoRPUSCLES.*

The microscopic detection of blood-stains, apart from the hamin
test, is dependent almost entirely on the recognition as such of the
red corpuscles. The white corpuscles are too few in comparison,
and too variable in appearance, to be of much value in this
respect.

When viewed by a power of 400 to 1000 diameters, the red
corpuscles of human blood appear as nearly transparent, concave,
cireular discs of a faintly yellowish colour (fig. 26). Generally

1 Dark-coloured dyes are often mordanted with iron, which fact must e
borne in mind before concluding that a stain on a fabric has been caused by
iron-mould or ferruginous paint.

2 The auth or is much indebted, in the compilation of this apction, tn the
admirable description of the microscopic characters of blood-corpuscles given
by the late T. G. Wormley in his Micro-Chemistry of Potsons.






1 a 1 L 1 ¢ s ¥ | . ) 3 el *
1L 18 | L1] 1L ¥
L 17y 1 L) )
()41 Tt I |
5 (K]
I 4 f
TG } (] | |
1 3743 [HME
- A | f
L7 - ] S AE | ¥ ¥ +
; e 3 . i T 2



















454 BLOOD-CORPUSCLES x 1150,

SHEEP,












458 CONSTITUTION OF GELATIN.

COLLAGENES or GELATOIDS.

The bodies of this group are insoluble in cold water. By boil-
ing with water they are converted more or less readily into soluble
products, the solutions of which gelatinise on eooling. Thus
collagen or ossein, the gelatinoid proteoid of ligaments and
bones, undergoes hydration by boiling with water, and is thereby
converted into gelatin.  Similarly, chondrigen, the proteoid of
permanent cartilage, yields chondrin by boiling with water.
Sericin, the collagene of silk (*silk-glue’), when boiled with
water, yields a solution which, if sufficiently concentrated, forms a
Jelly on cooling,

Collagen. Ossein.

The white fibres of connective tissue consist essentially of a
proteoid called collagen, which, by prolonged boiling with water,
18 converted into gelatin.

Collagen may be prepared by first soaking finely-divided tendons
in water fo remove soluble proteids, and then for some days in
lime-water to dissolve the mucoid cementing-substance between the
fibres. The matter left insoluble is washed with water, then with
dilute acetic acid, and lastly again with water, The product con-

acetate and caustic alkali, but yields a sulphite when fused with caustic soda
or heated under pressure with baryta-water.

Maly concludes that gelatin is as much an albuminoid (proteid) as fibrin or
casein, and that the classification into albuminoeids (proteids) and gelatinoids
cannot be maintained.

By the action of aleoholie hydrochlorie acid upon gelatin, Buchner and
Curtius (Berichte, xix. 850 ; Jowr. Chem. Sec., 1. 635) obtained a diazo-
compound which had all the characteristic properties of a fatty diazo-com-
pound. The action of caustic alkali upon this compound results in the
formation of ethyl aleohol, from which result it is probable that the compound
has the constitution :—CHN,.CH(OH).C0.0(C,H;). Albumin treated in the
same manner gave a similar result. 5

According to P. Schiitzenberger (Compt. rend., cii. 1296 ; abst. Jour.
Chem. Soc., 1. 818) when gelatin or collagen is heated at 200° C. with barium
hydroxide, one-fifth of the total nitrogen is converted into ammonia. Car-
bonie and oxalie acids are also formed (in the ratio of the products of decom-
position of urea and oxamide) together with amido-acids of the acetic series,
including glycocine, alanine, lencine, &e. In addition to the above products,
Schiitzenberger obtained acids of the series CnHgyNoOy, the value of n varying
from 8 to 10, From these results it appears probable that these acids contain
nitrogen in the form of the imido-group, and that collagen is formed, with
elimination of water, by the combination of one molecule of urea or oxamide,
two CnHyuN,0; groups, and four CyHypwm4,NO, groups (n being 2, 3, 4, or 6,
with a mean value of 3:5).













462 REACTIONS OF GELATIN.

Solutions of gelatin are eminently undiffusible,—in fact, the
generic term “ colloid,” applied to such liquids, is founded on this
circumstance.

Gelatin exhibits a strong l®vo-rotation. The value of [a],
at 30° C. is stated by Hoppe-Seyler to he —130°.

Gelatin is practically insoluble in ice-cold water containing 10
per cent. of aleohol. This fact is employed for its determination.
In strong aleohol, gelatin is insoluble at any temperature, and on
adding excess of alcohol to its aqueous solution, the gelatin is
thrown down as a white, coherent, elastic mass. No true coagula-
tion occurs, for the precipitate has all the characters of the
original gelatin, swelling up in cold water and dissolving on
heating,

Gelatin is wholly insoluble in alechol, ether, chloroform, ben-
zene, carbon disulphide, and fixed and wvolatile oils.

Strong acetic acid dissolves gelatin to form a solution which
does not gelatinise on cooling, but yet possesses powerful adhesive
properties, “Coagulin® and similar eommercial preparations
are of this nature. Dilute nitric acid forms a similar product
soluble in cold water (*‘marine glue”; “soluble glue” ; compare
page 490). When heated with strong nitric acid, gelatin is
destroyed with formation of oxalic acid and other products.

Boiling with hydrolysing agents converts gelatin into a mixture
of gelatin-peptones or gelatones (page 465).

By treatment with moderately concentrated sulphurie acid, or by
boiling or carveful fusion with caustic potash, gelatin is broken up
with formation of leucine and glycocine as the chief products.
No tyrosine is produced, a fact which distinguishes gelatin from
albumin and other products (compare, however, page 456).

On dry distillation, gelatin gives a highly offensive oil (Dippel’s
oil ; bone oil ), containing a considerable proportion of pyridine
bases ; together with ammonia, permanent gases, and other ordi-
nary products of the decompesition by heat of nitrogenised organic
matters.

On adding gallotannic acid to an aqueous solution of gelatin,
a white or buff-coloured precipitate is formed. A solution of
gelatin in 5000 parts of water is at once rendered turbid by
gallotannic acid or other variety of tannin. Nevertheless, the
precipitate is not wholly insoluble in pure water, especially if hot,
but is quite insoluble in presence of excess of tannin.

The reaction of gelatin with tannin is utilised for the detection
of both bodies, and is employed for the assay of tannin matters,
Tt is also utilised for tanning, the gelatinoids of the skin being

thereby converted into leather.







464 HALOGEN COMPOUNDS OF GELATIN.

L. Crismer recommends an acid solution of chromic acid as a
precipitant for gelatin (compare page 328).

With the biuret test (page 12) gelatin gives a violet coloration,
No precipitation of cuprous oxide oceurs on boiling the liquid.

When a current of chlorine is passed through a solution of
gelatin of about one per cent. strength, the liquid remains clear
for a time, but subsequently froths strongly, each bubble becoming
encased in a white pellicle. 'When the chlorine is in excess, as
indicated by the yellow colour of the liquid, the frothing subsides,
the liquid becomes clear, and the whole of the gelatin is thrown
down as a white granular precipitate. When this is thoroughly
washed with cold water and dried in wacuo over sulphuric acid,
the substance is obtained as a pale yellowish-white powder, which
is odourless, tasteless, and imputrescible, and insoluble in water or
alcohol, but soluble in alkalies.!

Contrary to the general statement, that bromine and iodine give
no compound with gelatin similar to that yielded with chlorine,
the author, in collaboration with A. B. Searle (Analyst, 1887,
p. 258), has proved bromine to act in a very similar manner to
chlorine, and this observation has been independently made and
extended to iodine by Hopkins and Brook (Jour, Physiol., xxii.
184). The method of operating employed by the author is that
described on page 315, but the process as applied to gelatin is
not at present capable of successful employment.®

applicable even in presence of albumin and in solutions so dilute as to give
no indication with tannin. The author has been unable to confirm Davy's
observation.

! The observations described in the text are those of Rideal and Stewart
(Analyst, 1897, p. 228), The reaction of chlorine on solutions of gelatin was
first described by Mulderin 1840, and was regarded by him as an argu-
ment in favour of his protein theory, the precipitate itself being termed
protein-chlorous acid (Berzelius' Jahresber,, xix. 784 ; Jaur. f.
Chem,, xliv. 480), Considerable controversy occurred as to the chemical
nature of the compound, but all agreed as to its properties, its constancy of
composition, and its insolubility, The proportion of nitrogen found in the
compound by the early observers is in close agreement with the percentage
found by Rideal and Stewart in specimens prepared by them and analysed
after drying at 80° C.

* Experiments made under the author's direction by A. R. Tankard, on
various specimens of commercial gelatin and glue, yielded results which at
present are incapable of interpretation. The completeness of the precipitation
of gelatin by bromine-water is affected by conditions not at present under-
stood. In some cases the precipitation was very complete, while in other
experiments, in which the conditions were buf very slightly varied, much
nitrogen remained unprecipitated, The author has the subject still under
investigation.













468 GELATONES,

view that they are products of the hydrolysis of the latter body.
Paal considers thab the gelatin-molecule is resolved by hydrolysis
into gelatones of gradually decreasing molecular weight, till a point
is reached at which they are split up with formation of amido-
acids, lysine, lysatine, &c. (page 379); and that, as the molecule
of gelatin, like that of albumin, consists of two proteid atom-com-
plexes which suffer hydrolysis with different degrees of facility
(the salts containing a high proportion of acid being the more
readily converted into amido-acids and other non-proteid products),
the simpler products of decomposition are always mixed with un-
altered gelatones.

In a later paper (Ber., xxxi. 956), Paal states that the hydro-
chlorides containing the lower proportions of acid are precipi-
tated by saturating their solutions with ammonium sulphate, and
hence are salts of gelafoses, analogous to the proteoses (page 372).
The portions not precipitated by ammonium sulphate consist of
salts of gelatin-peptone or gelatone. On the average, these latter
salts contain, when anhydrous :—ash, 0°18 to 058 per cent. ; HCI,
10-38 to 13°14; C, 43:28 to 45'95; and H, 643 to 713 per
cent. DBy dialysis, I’aal effected a further fractionation of these
salts. Thus from the diffusate of a hydrochloride which was
hardly soluble in ethylic aleohol, but which dissolved readily
in cold methylic alecohol, Paal obtained a yield of more than
60 per cent. of the original substance, containing :—ash, 0°89 ;
HCI, 13'44 ; and carbon and hydrogen corresponding to C, 48-86,
and H, 7°31 per cent. in the free gelatone. On dialysing this
last product into water, a further separation was effected, the por-
tion diffusing during the first twenty-four hours being an ex-
tremely hygroscopic yellow mass, which was very soluble in
aleohol, contained 1606 per cent. of HCI, and yielded 1°21 per
cent. of ash on ignition. The portion which diffused during the
second period of twenty-four hours was much less soluble in
aleohol, less hygroscopic, and contained only 9°38 per cent of HCI,

Paal finds these salts to be partially precipitated by phospho-
tungstic acid, with liberation of the gelatone, while the unpreci-
pitated portion gives a distinct biuret reaction.! By treating the
phospho-tungstic precipitate with barium hydroxide in excess, a
harium-gelatone was obtained ; and this reacted with ferrous sul-
phate, yielding an aqueous solution of ferro-gelatone. This latter
Liody absorbed atmospheric oxygen, especially on warming, forming
free gelatone, which remained in solution, and ferric hydroxide,
which was quantitatively precipitated.

} Paal attributes this result to the formation of products intermediate in
nature between gelatones and amido-acids,

|
|












Ll X & c 1 & nia i 15 1 i 1
L ) -l L 3 o | 1 s Lr] A= 3T
. ¥ ¥ P
- 3 i 100E HEAR I 1
v “qar | ¥
. 1 2 108 A’ 5 AT - n, f 1 ' ) 2 n 1
1 [ £ 11w 1 i i 21 i







al a e ’ T 1 vl 71 e B T SR LT
. 1= oL | L £l I A |
nr
r 3 ;
1 T ) ol WY Y YR E - ¥ - - T-

L L Lwiw ] VL e v '] i L 4 o L L 1 L 4 8 e & &
Y LT LLEL AL g A LAN L1 & | H R 1 ; r
L M T g e T T 1 - L . -

L ] - o e w \ J AL L ¢ | U | AL | -
A d d et LS A e T | L | L " | 1] W STy N L 7 B " L
}] | 7 T 1110 T CIULITIAT MNRRS
| Clel 3 10 L=H o E A Bk Ll Lo % = C
i, »
Pl LB S ols - EsSBLELEIN el LRNES ] - r g L i . i

; i - : - 1 i - s - - : (3 g

i | L LLL = 3 L0 el i 1L k . 1 v 5
T, 1 : g . 1

L - = b L L a 1 e B i .. s .} - 4
'R o) tar 10 1 1 Y

- v ) 1 3
A [ 7 AL LT Ll s L i Lk " .
[ e | ' B v : - T = ' S . T 1

E - =T S LR Y S TR e T . i G

FRC T
AN 9 ¥ ¥
L o By
ol F 1
O =R L}
LT e | i
i L 0T o (] HTOELC LI C
"y =1 TP
1
i} 1A e LR [TFA [} J
nhni ] TRTCER| Yhafedt
; L " 11 IS
A EEATS | 1 I ] ks il ¥
- I (r i Monnil DL Y
1 I{1EF] TR ET Bl 1 - ¥ 1 1
{ L SRl - 3
T - . 1 ALL - | L i 1
1 1 i |



















480 CHARACTERS OF GLUE.

Inferior glue absorbs water far less readily than the better
qualities, and this fact has been utilised by Schattenmann for
its assay.! A known weight of the dry glue is immersed in water
at the ordinary temperature for twenty-four hours. In this time,
the finest quality of white glue, or that made from white bones, is
stated to absorb from twelve to thirteen times its weight of water,
forming a thin elastic jelly. . Glue from dark bones takes up less
water, and gives a soft, brown jelly, deveid of consistency or
elasticity, and falling to pieces when handled. Common glue,
made from animal refuse, will absorb enly from three to five parts
of water in twenty-four hours.

Although the best glues take up more water than inferior
qualities when immersed in the liquid, well-made and well-dried
glues are much less hygroscopic than badly-made specimens, or
than those prepared from inferior materials, The latter are also
liable to undergo putrefaction on exposure to damp.

The odour of glue varies with its source, and affords a valuable
criterion of its quality (see page 481).

Concentrated acetic acid renders glue transparent, and then
dissolves it. The resultant solution does not gelatinise, but retains
its adhesive properties.

The ash of glue varies considerably, both in amount and com-
position. In the case of bone-glue, the ash consists essentially of
phosphates, while in certain other kinds it is chiefly caleium car-
bonate. Some glues of American manufacture contain a notable
admixture of fine chalk, which gives the glue an opalescent
appearance and is said to improve the quality in a marked
manner. DBarium sulphate, zine oxide, and lead sulphate and
carbonate are occasionally present, especially in Russian glue.
White lead is alleged to increase the adhesive power of the glue.

R. Kissling (Chem. Zeit,, xi. 691, 719 ; abst. Jour. Soc.
Chem. Ind., 1887, 565) has published the following scheme for
the systematic examination of glue :—

Water.—From 2 to 3 grammes of glue-shavings are dried at
110° to 115° C. till constant in weight.

Ash.,—The residue is burned in a covered platinum erucible, if
necessary with the addition of a drop of nitric acid. The ash

18 Rideal soaks 10 grammes of the coarsely-powdered sample of glue in
water at 15° C, in a weighed beaker for forty-cight hours. At the end of this
time the water is carefully decanted, and the increase of weight ascertained,
the character and odour of the jelly being also noted. Good glues give a firm
jelly and absorb from five to nine times their weight of water. In other cases,
the product is not a jelly but a slimy liquid. According to Kissling the
amount of water abserbed by glue affords no indication of its cohesive power,
and Fels describes it as uncertain,'
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500 MULBERRY SILK,

There are many varieties of silkworms and the silks they pro:
duce are of very different quality. The silkworm which lives
principally upon the leaves of the white mulberry tree (Moria alba),
known as Bombyx mort, is the chief producer of silk ; but much
attention has of late been given to other silk-producing larve, and
especially to the Tussah worm, Antherea mylitta, and A. pernyi,
which feeds on the leaves of the oak, &ec. (see Jour. Soc. Dyers §e.,
iv. 155).

The Bombyx worm secretes a thread from twin orifices situated
near the head,! and communicating with sacs running one on each
side the whole length of the body. The glutinous secretion
rapidly coagulates in the air. As it flows from two distinet
apertures, the thread produced is double, the twin fibres being
enclosed in a thin, perfectly smooth case, known as “silk-glue,”
““ silk-gelatin,” “‘silk-gum,” or *“bast’ (in France, grés). This
gelatin case is readily soluble in soap solution, dilute caustic alka-
lies, and weak chromic acid, the application of these reagents
effecting a separation of the enclosed twin threads. The internal
fibre, freed from the gelatin case, consists essentially of filroin,
while the coating is composed substantially of seriein. Accord-
ing to P. Bolley, in the silk-producing and secreting gland of
the worm, glutinous semi-fluid fibroin occurs without admixture
with sericin, the latter compound being a product of the sub-
sequent aéral oxidation of fibroin.

Raw commercial silk from the mulberry silkworm is generally
regarded as containing 11 per cent. of moisture, 66 of fibroin, 22
of sericin, and 1 per cent. of mineral and colouring matters.® The
mineral matters are chiefly potash, lime, magnesia, and phosphoric
acid, the ash containing about 10 per cent. of the last-named con-
stituent. The greater part of the mineral matters of raw silk are
simply adherent to the fibre, and are removed together with the

1 Chappe triturated the contents of the glandular organs of silkworms
with about one-third their weight of water, and was thus enabled to
blow permanent globes and diversely-shaped wvessels (Ann. de Chimie, xi.
113).

u:IIThvm colouring matter of yellow silk has been investigated by L. Dubois
(Compt. rend., cxi. 482), who has isolated from it several bodies agreeing in
many respects with vegetable carrotene (Vol. IIT. Part i. page 856). They
are yellowish-red and crystallisable, alterable by exposure to light and air,
soluble in aleohol, ether, chloroform, and benzene to golden-yellow solutions,
and in carbon disulphide to a brownish-red solution. They give absorption-
spectra free from bands, and dissolve in strong sulphuric acid, with blue
coloration changing to green, destroyed by addition of water. In addition
to these colouring matters, Dubois isolated a deep greenish-blue pigment,
which is probably erystallisable but is present in very small quantity.
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506 NITRO-SILK.

brown liquid, with the exception of a few globules of a fatty
acid. From the product Weyl isolated 52 per cent. of tyrosine,
7°5 per cent. of glycocine, and 15 per cent. of a crystalline sub-
limable compound which was apparently a-alanine, The remain-
ing products (72 per cent.) resisted enquiry.

Silk-fibroin resembles proteids in its behaviour with Millon's
and Adamkiewitz’ reagents, and with the biuret test.

F. W. Richardson found combed and well-purified mulberry-

silk to absorb 30 per cent. of iodine when treated with Hiibl's.

reagent (Vol. ii.). The product retained a deep yellow colour
even after washing with potassium iodide and water. Attempts
to acetylise fibroin gave entirely negative results.

Nitro-SiLk.—Silk is acted on very peculiarly by dilute nitric
acid. When immersed for about a minute in nitric acid of
1'133 sp. gr,, at a temperature of about 45° C.,, and then washed
thoroughly with water, silk acquires a characteristic yellow
colour, fast to light and air. Pure nitric acid free from nitrous
compounds does not produce the colour, which varies in intensity
with the proportion of nitrous compounds present. Nitrous acid,
produced by adding hydrochloric acid to a solution of sodium
nitrite, dyes silk a pale yellow colour which is not fast; but if
the silk thus treated be then immersed in dilute nitric acid or in
a mixture of hydrochloric acid and potassium permanganate, the
yellow colour becomes deeper and permanent to air and light,
proving that the action of nitric acid is that of an oxidising agent.
If “nitro-silk™ be treated with an alkali, the yellow colour is
considerably deepened, the shade obtained varying with the base
used, being palest with ammonia and approaching red with baryta.
Alkaline carbonates produce the same intensity of colour as the
corresponding caustic alkalies. The alkali cannot be removed by
washing. Nitro-silk is slowly decolorised when boiled in a con-
centrated acid solution of stannous chloride, but alkaline reducing
agents appear to have no action. Nitro-silk behaves like ordinary
silk with solvents, except that when treated with concentrated
sulphuric acid it swells up and gives a sticky mass similar to
ordinary egg-albumen. Vignon and Sisley, to whom the above
observations on nitrated silk are due (Compt. rend., 1891 ; Jour.
Soc. Dyers e., viii. 14), analysed two samples of white Canton
silk, which had been degummed and purified by successive treat-
ments with boiling soap solution, distilled water, hydrochloric
acid, water and alcohol. One of the samples thus purified was
dyed with nitrous nitric acid, by which treatment it gained 2
per cent. in weight. The following figures show the composition
of the dyed and undyed fibroin:—
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530 SPONGIN.
fibroin of silk, but on the whole appears to be best classed with
.the chitinoids.

Spongin is obtained when sponge is hoiled in succession with
dilute hydrochloric acid, dilute caustic soda, water, alcohol, and
ether.,. The product contains 16°15 per cent. of nitrogen (com-
pare page H28),

Spongin is unaffected by the reagents employed for its prepara-
tion, and is also jnsoluble in ammonia. It is dissolved slowly by
strong alkalies, and is reprecipitated on neutralising the solution.
Dilute acids have no action on spongin in the cold, but it is dis-
solved by concentrated acids.

When boiled with water under pressure, spongin yields no
gelatin, DBoiling dilute sulphuric acid is stated by Stideler
(Annal, Chem. Pharm., exi, 12) to decompose it with formation of
leucine and glycocine, but not tyrosine.?

KERATIN SUBSTANCES. KERATOIDS.

When cuticular and allied tissnes—including nails, horns, hoofs,
feathers, whalebone, scales, &c.—are treated in succession with
boiling ether, alecohol, water, and dilute acids, the insoluble

Monifewr de la Teinture (abst. Jour, Soc. Dyers &£e., iv. 63), sponges may be
conveniently bleached by immersing them in saturated bromine-water for
several hours, This treatment is repeated till the desired tint is obtained.
The sponges are then passed through a bath of dilute sulphuric acid, and
finally washed with cold water. It is stated that the treatment in no way
injures the quality of the sponge.

' 2 The constitution of spongin has been studied by Zalocostas (Compt.
rend., 1888, p. 262 ; abst. Pharm. Jour., [3], xix. 165). Sponge, after being
washed with dilute hydrochloric acid and benzene, was submitted to the
action of baryta-water under pressure. The ammoniacal nitrogen formed in
the decomposition was equal to about one-fourth of the total nitrogen, as in
the case of albumin. Also, for each molecule of carbon dioxide and oxalic
acid were found two atoms of ammoniacal nitrogen, as in all proteid matters,
Zalocostas represents the reaction by the following equation ;—

Bpongin, Dﬂﬁu Aceit&c Fixed residue,
acid, ncid.

This residue consisted of fixed nitrogenous principles. Zalocostas points out
that the molecules of water fixed in the reaction are equal to the number of
nitrogen atoms, and that the relation of carbon to hydrogen in the fixed
reaidue is as 1 : 2'66, whereas the relation in the case of proteids and colla-
genous substances is as 1:2. The analysis of this mixed fixed residue showed

the presence of leucine, butalanine, tyrosine, glycalanine, &e.
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It is directed to be prepared by digesting shavings of quills with a
mixture of equal parts of ether and spirit, and subsequently with
an acidulated solution of pepsin at 40° C. The residue is dis-
solved in acetic acid by prolonged boiling (thirty hours), the solution
strained, evaporated to a syrup, and dried on plates. The pro-
duct forms a brownish-yellow, tasteless, and odourless powder or
scales, It should not yield anything to water, spirit, ether, dilute
acids, or pepsin-hydrochloric acid ; and should not yield more
than 1 per cent. of ash, nor contain more than 3 per cent. of
matter insoluble in acetic acid or ammonia,

Hair.

Hair is one of the most stable of the keratoid substances,
resisting the action of reagents very strongly. It is remarkable
for the very high proportion of sulphur contained in it (see page
532), and for the presence of a large proportion of silica in the
ash left on ignition. The ash of hair ranges from 05 to 2'0 per
cent., and consists chiefly of sulphates of alkali-metals, ferric
oxide, and silica, the last constituent sometimes forming 40 per
cent. of the total ash! Vanquelin states that the iron and
manganese present in dark hair are replaced in fair hair by
magnesia, but this result requires confirmation.

Hair consists of a cylindrical keratinous tube covered witly
minute scales, the points of which are directed towards the free
extremity. Hence three morphological elements are distinguish-
able :—the cuticle, the cortex, and the medullary substance.

Hair is closely allied in structure and chemical composition to
fur and wool, and no clearly-defined distinction can be drawn
between them. The fine hair on some animals closely resembles
wool, while the coarse wool on others simulates hair, Wool is
peculiar in the wavy or curling nature of the fibre, and is distin-
guished by the comparatively loose attachment of the outer scales.
In hair, these scales usually lie so close to the stem that the
serrations are scarcely perceptible, whereas in wool they are
strongly in evidence (see fig. 34, page 538). The structure of
wool and hair has been fully described by F. H. Bowman (Jour.
Soc. Dyers &e., 1885, p. 109 et seq.).®

render it very snitable for this purpose (see Bourquelet, Pharm. Jour.,

[8]), xix. 1035).

I Gorup-Besanez (dan. Chem, wund Pharm., 1xvi. 321) found the hair
of the lower animals to contain from 0°12 to 0°57 per cent. of silica, whereas
human hair contained only from 0°11 to 0*22 per cent. ;

# ¢ Phe difference between wool and hair is rather one of degree than kind,
end all wool-bearing animals have the tendency, when their cultivation is
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transparent cylinders of various colours, and exhibits markings
resembling (but less distinet than) those of wool. As a rule, the
hair of women is finer and longer than that of men, and the hair
of children finer and more silky than that of an adult. No. 2a,
representing a transverse section of human hair, shows the cortical
and medullary portions, and the air-cells in the interior of the
cylinder. No. 3 represents the pointed extremity of a hair from
the eye-brow, These hairs (and those from the eye-lashes) are
thicker and coarser than hairs from the head, and are opaque,
except towards the point. No. 4 represents the sheath of the
hair (magnified 70 diameters) with the hair issuing from it, a
condition which occurs when the hair has been pulled out violently
from the skin. 'When a hair has been indented, cut, or bruised,
the microscopic appearance of the medullary structure often shows
marks of such freatment.

The hair of the lower animals is eoarser, shorter, thicker, and
less transparent than human hair; but the hairs of the spaniel
and skye-terrier are long, silky, and very similar to human hair.
The diameter of the hair from a particular animal varies greatly,
and cannot be regarded as more than roughly characteristic. The
furs or hairs of the rabbit, hare, squirrel, mouse, rat, and other
rodents are characterised by dark, transverse cells,

When colourless (white) hairs or feathers are boiled with diluted
sulphuric acid, they dissolve to a colourless solution ; but when
black or brown, they yield a similarly coloured liquid, and a black
or brown amorphous pigment remains undissolved., This pigment
is insoluble in dilute acids or alkalies, and is with difficulty acted
on by strong acids, except nitric acid. It is slowly acted on by
bromine, forming a substance soluble in water, and is said to yield
only traces of ammonia when ignited with soda-lime. The black
pigment is present to the extent of about 1 per cent. in the
feathers of the rook. A mean of ten analyses of the black pigment
from the feathers of several species of Corvus showed :—Carbon,
554 ; hydrogen, 4:25 ; and nitrogen, 85 per cent. (Hodgkinson
and Sorby, Jour. Chem. Soc., 1877, page 427).

The pigment of black hair and feathers is changed to yellow by
treatment with hydrogen peroxide, an oxidising agent which is
extensively employed for bleaching hair and feathers.*

Hamr-Dygs generally contain some compound of a heavy metal
which forms a black sulphide. This, by reaction with the loosely-

! To produce *‘golden hair,” the grease is first thoroughly removed by
washing the hair in soft soap and water, with the addition of a little am-
monia. Hydrogen peroxide (of 20 volumes strength=3 per cent. of available
oxygen) is then applied to the hair twice a day.
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Amido-phenols have recently been employed as hair-dyes.
These bodies, especially the salts of meta-phenylene-diamine and
diamido-phenol, resemble pyrogallol in undergoing rapid oxidation
when their solutions are exposed to the atmosphere, with the
formation of coloured bodies which dye the hair.  According
to a patent by Lumiére, the dye is prepared by dissolving
the hydrochloride or other salt of diamido-phenol in dilute
alcohol, and adding sodium sulphite to prevent too rapid oxi-

dation. By wvarying the strength, various shades of dye are
obtained.

Wool.

Wool is closely allied in composition and general characters to
fur and hair (page 534), but is usually more elastie, flexible, and
curly ; and the flattened scales, which are observed under the
microscope to cover its surface (figs. 29, 34), give it the property
of matting with greater readiness than is the case with either
fur or hair. This difference is less apparent in raw wool than
in that which has been scoured and treated with a dilute
acud,

Fig. 34 —SHEEMS wooL (highly
m lllmll{. ghowing thoe cortical
genles and the medullary tube.

The microscopic chaiacters of wool have been described and
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bd4 SULPHUR IN WOOL.

perature of 200°-230° C. for four hours, the substance almost
wholly dissolved, with liberation of sulphuretted hydrogen, &e.,
and the solution contained lanuginic acid. Very similar products
were obtained by Knecht by heating horn and human epidermis
with water to 200° C, under pressure,

‘When wool is boiled with a solution of caustic soda to which a
little lead acetate has been added, it dissolves with brown or black
coloration, due to the formation of lead sulphide. It appears,
however, that the whole of the sulphur of wool does not enter
into this reaction, a portion being in a more stable state of com-
bination. Thus Chevreul found that by treating wool with
alkalies the greater part of the sulphur is removed, but he was
unable to extract the whole of it in this manner. By steeping
wool twenty-eight times in lime-water for twenty-four hours each
time, and washing with hydrochloric acid between each treatment,
he succeeded in reducing the proportion of sulphur to 0°46 per
cent, The wool treated in this manner was no longer blackened
by boiling with lead acetate and excess of caustic alkali, Knecht
finds that lanuginic acid also gives a negative reaction with the
alkaline lead reagent, from which fact he considers it probahle
that the residual sulphur of the wool exists as lanuginic acid, or
as some substance which readily yields lanuginic acid as a first
produet of its decomposition by reagents.

The blackening of wool by boiling with an alkaline solution of
lead affords a ready means of distinguishing it from silk, cotton,
and linen, neither of which fibres contains sulphur, The recog-
nition of wool in mixed fibres may also be readily effected by the
microscope ! (see further, page H11).

! Mixed Fabrics of wool and cotton are frequently met with in commerce,
and are not unfrequently described as *‘ all wool.™ The microscopic examin-
ation, by E. G, Clay ton (Analyst, xx.174), of ten samples of ** flannelatte ™
obtained in various neighbourhoods, and supplied at different prices, showed
that six consisted entirely of cotton, and that the other four did not contain
more that five per cent. of wool. Of nineteen samples of *‘ sanitary flannel ™
similarly examined, sixteen were found to be all wool, one nearly all wool, one
chiefly cotton, and one wholly cotton, Highteen samples of *flannel ™ were
found to consist entirely of wool.

S. Kapff (abst. Analyst, September 1898) has described the following
method of analysing semi-woollen textile fabries :—The material is extracted
with ether, to remove fuf, and then immersed in boiling water containing
three per cent. of hydrochloric acid, The source of heat is then removed,
and the liquid well-stirred while cooling, After thirty minuntes, the fabric is
removed and boiled in water for fifteen minutes, washed free from acid, dried
for two hours at 100° C., and then exposed to the air to allow the fibres to
recover their original moisture. The loss of weight gives the amount ?f
colowring matter, weighting material, &c. The material thus purified is.
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Page 21. A. Atterberg (Chem. Zeit, 1898, xxii. 505
abst. Analyst, Sept. 1898) has examined various modifications of
Kjeldahl's process. He employs 20 c.c. of strong sulphuric acid
and a little mercury, and adds 15 to 18 grammes of potassium
sulphate when the nitrogenous substance is dissolved.

Page 33. A method of examining commercial egg-albumin
has been published by P. Carles (Jour. Pharm. Chem., 1897,
vi. 102 ; abst. Jour, Soc. Chem. Ind., 1897, p. 769).

Page 33. Hopkins and Pinkus (Jowr. Physiol., 1898,
xxiii. 130) state that if an equal volume of a saturated solution of
ammonium sulphate be added to white of egg, and acetic acid
added in faint excess, crysfals of albumin are obtained, even with-
out evaporation, Their affinity for carbol-magenta and methylene-
blue prevent any confusion with crystals of ammonium sulphate.

Page 34. A very complete analysis of the oil of egg-yolk has
been published by M. Kitt (Chem. Zeit,, 1897, xxi. 303 ; abst.
Jour, Soc. Chem. Ind,, 1897, p. 448).

Page 47. Gordon Sharp (Pharm. Jour., Aug. 13, 1898,
p. 197) regards egg-albumin as caleium albummatc and serum-
albumin as sodium albuminate (with some of the potassium
compound). He suggests that this difference of composition
accounts for the difficulty with which pepsin acts on egg-albumin
in the absence of hydrochloric acid.

Page 60. Bourceau (abst. dnalyst, 1898, p. 44) points
out that coagulable albumin and wrinary proteoses have not the
same clinical significance. He finds that a drop or two of a
solution of oxyphenyl-sulphonic acid containing a trace of
salicyl-sulphonic acid gives an opague white precipitate when
added to 1 c.c. of a urine containing albumin or alkali-albumin,
but that no precipitate occurs with proteoses, peptones, alkaloids,
antipyrine, salicylates, urates, or phosphates.

Page 67. The proteids of the pea, lentil, horse-bean, vetch, and
soya-bean form the subjects of papers by Oshorne and Campbell
(Amer. Chem. Jour., xx. pp. 348, 393, 406, 410, and 419).

Page 68. A further research on the profeids of maize has
been published by T. B. Osborne (Amer. Chem, Jour.,, 1897, xix.
525 ; abst. Jour. Chem. Soc., 1898, 1. 391).

Page 69. E. Fleurent (Compt. rend., exxvi. 1374 ; abst.
Jour, Soc. Chem, Ind., 1898, p. 685) has extended his researches
on the proteids of cereals to leguminous seeds, and especially to
horse-beans, which contain from 25 to 32 per cent. of nitrogenous
matters. A. Livache (abst. Jour. Soc. Chem. Ind., 1898, p. 685)
has discussed in detail the practical results of Fleurent’s researches.

Page 7T4. A chemical method for the determination of crude
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Deseription of Cheese. C.
Swiss, : ; s : : : ; -1‘5
Edam, . ; : : : ; : ; +0°3
Cream, . ; - : : . : =17
Gorgonzola, . : : : 2 - ) -16
Camembert, : : ; . - : - 32
Limburg, . s . . - : . -2:1
Margarine- Romadour, . : ; : ; +6°5
Brie, . 2 ; - : - - . —-20

Page 262 Le Wall and Pursel (dmer. Jouwr. Pharm.,
Ixx. 343) have pointed out that milk-sugar of good quality is
liable to give a brown coloration when sprinkled on strong
sulphuric acid unless care be taken that the portion taken for
examination is free from fragments of the thread on which the sugar
was crystallised. Le Wall and Pursel recommend the optical
activity as the most certain test of the purity of milk-sugar.

Page 264. M. A. Siegfried (Ber, xxvii 2762; abst.
Jour. Chem. Soc., 1895, pages 76, 313) states that carnic acid is
present in muscle in the form of a phosphorus compound, phos-
phorcarnic acid. The same substance has been observed among
the products of tryptic digestion. Carnie acid is stated to have the
formula C;;H; ;N0 Its barium and calcium salts are readily
soluble and the solutions decompose when boiled with the deposi-
tion of the corresponding phosphate. Carnic acid forms a ferrie
compound, carniferrin, the production of which is used by Sieg-
fried as a means of separating carnic acid from muscle. Carni-
ferrin is soluble in alkalies, and only gives the reactions for
iron after being in contact with the reagents for some time.
Carnic acid is said to be monobasic ; but the silver salt contains
CoH, 5 N0 Ag,, the second atom of silver probably replacing the
hydrogen atom of an imido-group. By the action of baryta-water
phosphorcarnic acid is split up with formation of phosphoric and
«carnic acids.

In testing for carnic acid, the formation of ammonium thiosulph-
ate from ammonium sulphide and carnic acid has been suggested
by Siegfried, but he points out that the ammonium sulphide must
be colourless and recently prepared, since the yellow sulphide itself
gives ammonium thiosulphate on evaporation. Siegfried con-
cludes that carnic aeid is identical with anti-peptone.

Nucleon is the name suggested by Siegfried for compounds allied
to the nucleins, but containing peptone instead of albumin. It 1s
also necessary, as pointed out by K ossel, to distinguish between
true nucleons and paranucleons. Phosphorearnic acid belongs to
the paranucleons, and may be termed muscle-nucleon.
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The apparatus adjusted, a turn or two of the serew clamps the
can tightly between the rubber-pad at the top and the serew-head
below. The rubber yields to the pressure, making a tight joint
around the needle. "When the latter pierces the tin the contained
gases of the can escape gently into the eudiometer,

Page 315. The halogen-derivatives of allwmin have been
independently studied by Hopkins and Brook (Jour. Physiol.,
1887, p. 184) and by Blum and Vaub el (Jour. prakt. Chem.,
Ivii. 365). Blum has patented certain compounds (Fng. Patent,
1897, No. 12,817).

Page 323. Baumann and Bomer (abst. Analyst, 1898,
p- 134) have further investigated the behaviour of proteids with
zinc sulphate, and have arrived at the following conclusions :—

1. If 1 c.c. of dilute sulphuric acid (1 : 4) be added to 50 c.c.
of the proteid solution, the albumoses are precipitated as well with
zine sulphate as with ammonium sulphate.

2. Ammonium salts, tyrosine, and creatine are not precipitated
by zinc sulphate. Leucine is thrown down in small quantities,
but considering the small amount present in meat-preparations the
error is not material. Leucine and tyrosine are, on the other hand,
both separated in considerable quantities by ammonium sulphate.

3. The meat-bases are as completely separated by phospho-
molybdic acid in the filtrate from the zine snlphate precipitate
as they are in the absence of zine sulphate, and the peptones are
even more completely separated,

4. The filtrate from the precipitation of the albumoses can be
treated directly with phosphomolybdic acid, thereby avoiding the
error caused by the different nitrogen-contents of albumose and
gelatose,

5. Ammonia and creatine are separated from solutions with
almost quantitative exactness by sodinm phosphomolybdate.

Baumann and Bomer propose the following method for the
determination of the albumoses and peptones in meat-extracts and
peptone-preparations :—Fifty c.c. of the solution, containing about
1 gramme of dry substance, is freed from insoluble and coagulable
albumin, and mixed with 1 e.c. of dilute sulphuric acid (1 : 4), and
sufficient zine sulphate to supersaturate it. The precipitate is
filtered off and washed with a slightly acidified saturated solution
of zinc sulphate, and the nitrogen determined by Kjeldahl's
method. In the filtrate, the peptones, meat-bases, and ammonia
are precipitated by sodium phosphomolybdate. The precipi-
tate is filtered off, and the nitrogen of this also determined
by Kjeldahl's method. The ammoniacal nitrogen is detarmi!lml
by distillation with magnesia, either in the aqueous solution,
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proteids (proto- and hetero-albumoses), but the peptone stage is

never reached.

Page 358. Accordingto A. L. Gillespie (Proc. Royal Soc.,
1897, Ixii. 4), the confents of the alimentary canal in the dog,
calf, and probably in man, are acid throughout. When the food
leaves the stomach, it becomes more concentrated hy absorption
of water, and hence increasingly acid. It still contains hydro-
chlorie acid combined with proteid (page 378), but the increased
proportion of metallic chlorides shows that this acid is heing
rapidly acted on by the soda of the pancreatic fluid. The organ-
isms present may be classed as those which produce acids and
those which produce alkaline substances. The former are
generally in excess, and do not, as a rule, liquefy gelatin. The
latter are the ordinary putrefactive organisms. The ammonia
formed by the action of these unites with the lactic acid formed
by the first class, and the salt so formed is advantageous for the
further development of both kinds. Excess of hydrochloric acid
in the matter leaving the stomach causes a relatively great
destruction of the alkali-forming organisms, and thus lessens
decomposition in the intestine. Trypsin, although it is slowly
destroyed by organic acids, is yet capable of considerable
proteolytic action in their presence. The absorption of fluids is
greatest in the duodenum and lower ileum. Salol exerts its anti-
septic power chiefly in the lower part of the intestine, and on the
acid-forming organisms; while calomel acts principally on the
alkali-producing organisms, and in the upper region of the bowel.

Page 368. At a meeting of the International Congress of
Applied Chemistry held at Vienna in August 1898, Dr Leo
Lilienfeld made a communication in which he claimed to have
effected the synthesis of peptone, or, according to some accounts, of
actual albumin, and is said to have demonstrated each step of the
process on the spot, and then and there proved by tests the
absolute identity of his synthetic product with natural albumin or
peptone. The process is said to consist in the condensation of
phenol with glycocine (amido-acetic acid) by means of phosphorus
oxychloride. The reaction is stated to oceur with great readiness,
and to yield quantitative results. Bearing in mind the ingenious
suggestions of Latham (page 368) it is not improbable that
Lilienfeld has made a substantial advance in the direction of the
synthesis of proteids, but a process which does not involve the
employment of sulphur in any form is obviously incapable of
yielding either peptone or true albumin. The hearers of the
paper must have been very complaisant if the results uf‘suclt
simple tests as could alone be performed at a congress convinced
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Howarp H. Toorn, M.D. F.R.C.P.
With 37 Plates carefully coloured by
Hand. Large Imp. 8vo, 40s,

The Human Brain:
Histological and Coarse Methods of Re-
search for Students and Asylum Medical
Officers. By W, BEvan LEwis, Medical
Superintendent, West Riding Asylum.
8vo, with Engravings and Photographs, 8s.

A Contribution to the History
of the Respiration of Man ; being
the Croonian Lectures delivered before
the Royal College of Physicians in 1895,

with supplementary considerations of the |

methods of inquiry and analytical results.
By WiLLiam MarceT, M.D)., F.R.C.P.,
F.R.S. With Diagrams, imp. 8vo, 12s. 6d.

The Physiology and the Path-
ology of the Cerebral Circulation:
an Experimental Research. By
LeovarDp Hivri, M.B., Hunterian Pro-
fessor, R.C.5. With 41 Illustrations,
Royal 8vo, 12s.

Elements of Human Physiology.
Ernest H, StTARLING, M.D.,
F.R.C.P., Joint Lecturer on Physiclogy

at Guy's Hospital, Third Edition.
Crown 3vo, with 140 Engravings, 7s. 6d.

Manual of Physiology :
For the use of Junior Students of Medi-
cine, By GeraLp F, Yro, M.D.,
F.R.5. Third Edition, Crown 8vo,
with 254 Engravings (many figures), and
Plate of Spectra, 14s.
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with 3 Steel Plates and 377 Wood Engrav-
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Practical Lessons in Elementary
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College, London. Crown 8vo, 3s. 6d.
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S. TavLor, M.D., F.R.C.F., F.R.5.
Fourth Edition, by THOMAS STEVENSON,
M.D., F.R.C.P., Lecturer on Medical
Jurisprudence at Guy's Hospital. 2 vols.
8vo, with 189 Engravings, 31s. 6d.,
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A Manual of Medical Jurispru-
dence. Twellth Edition. Crown 8vo,
w;th 55 Engravings, 14s.
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Hygiene and Public Health,
A Treatise by various Authors. Edited
by THOMAS STEVENSON, M.D.,F.R.C.P.,
Lecturer on Chemistry and Medical Juris-
prudence at Guy's Hospital ; Official
Analyst to the Home Office ; and SHIRLEY
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The Theor}r and Practice of
Hygiene. By J. LANE NOTTER, M.D.,
Examiner in Hygiene and Public’ Heall;h
in the University of Cambridge and in
the Victoria University, Professor of
Hygiene in the Army Medical School;
and R. H. FirThH, F.R.C.S., Assistant
Professor of Hygiene in the Army
Medical School. With numerous Illustra-
tions, Royal 8vo, 24s.

- A Manual of Practical Hygiene.

| By the late E. A, PArkres, M.D,, F.R.S.

' Eighth Edition, by J. LANE NOTTER,
AM., M.D. 8vo, with 10 Plates and
103 Engravings, 18s.

A Handbook of Hygiene and
Sanitary Science. By Geo. WiLson,
M.A., M.D., LL.D., F.R.S.E,, D.P.HL
Camb., Medical Officer of Fealth for
Mid-Warwickshire.  Seventh Edition.
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glotta : a Concise International Die-
tionary of Medical Terms (French, Latin,
English, German, Italian, Spanish, and
Russian). * By THEoODORE MAXWELL,
M.D., B.Sc., F.R.C.5. Edin. Royal
Bva, 165,

A German-English Dictionary

* of Medical Terms. DBy FREDERICK
Treves, F.R.C.5., Surgeon to the Lon-
don Hospital ; and Huco Lang, B.A.
Crown 8vo, half-Persian calf, 12s.

A Manual of Chemistry, Theo-
retical and Practical, By WiLLiam
A. Tiepew, D.Sc., F.R.S., Professor of
Chemistry in the Royal College of Science,
London ; Examiner in Chemistry to the
Department of Science and Art. With
2 Plates and 143 Woodcuts, crown 8vo,
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Laboratory Teaching; _
Or, Progressive Exercises in Iractical
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The Microtomist's Vade-Mecum:-
A Handbook of the Methods of Micro-
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Fourth Edition. 8vo,15s.! °

Photo-Micrography
(Guide to the Science of). By Epwarp
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with 34 Engravingsand Frontispiece, 6s.
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Measurements, with Appendices on
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Edition, translated from the Seventh
German Edition, by THomas Hurt-
CHINSON WAaALLER, B.A,, B.Sc., and
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Tuson’s Veterinary Pharma
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Materia Medica and Therapeutics.
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