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BLOOD STAINGS.

In the trial of criminal cases, especially where the evi-
dence is of a circumstantial character, it is frequently of
the greatest importance to determine of what certain
spots are composed, in order to fix the guilt or attest the
innocence of the accused. To this end science has been
employed, and frequently, by the weight of her testimony
alone, has acquitted the innocent or condemned the guilty.
Without any desire to magnify her office, it is a high
tribute to science to know that she can by her powers aid
in fastening the guilt on him who, under covert of dark-
ness and in the stillness of the nignt, steals upon his vie-
tim, while in calm and peaceful slumber, and for sordid
lucre or revenge commits the erime of murder. This duty
naturally and properly belongs to the medical man, who
possesses a knowledge of physiology, chemistry and mi-
croscopy, which befits him for the examination of organic
substances. The vocation of the expert thus employed,
who stands as an acolyte to justice, is one of honour and
high responsibility, for by insufficient knowledge or expe-
rience he may, by his evidence, form a link in the chain of
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testimony which consigns the innocent to punishment or
sets free the violator of law. '

To arrive at conclusions fraught with such salutary and
terrible consequences, it is a sacred duty to use every
means in our power; to take advantage of every circum-
stance, however trivial, in order to prove, beyond the
question of doubt, of what certain colouring matter is
composed, which has stained clothing, weapons, &e., that
may be brought into court, corroborative of crime. DBe-
fore advancing to the plans and formule by which these
ends are to be attained, it would be well to have in the
mind the character of the substance whose correlative it
is proposed to examine. The blood is an almost homoge-
neous fluid, endowed, while under the catalytic influence
of the vessels, with a property closely resembling vitality,
and bearing the elements out of which the various strue-
tures are to be developed or sustained, and from which
the glands elaborate their special secretions. The variety
of its numerous attributes indicates the complexity of its
nature. Owing to its complexity, and the absolute cer-
tainty required in medico-legal investigation, arises the
difficulty of the examination of suspicious stains.

Appearance of Blood Stains.—The colour of blood stains
depends on their age, the material on which they are de-
posited, the quantity of blood effused, and the circum-
stances of moisture and temperature to which they have
been subjected. If the substance upon which blood is
allowed to fall is highly polished—such as metal, poree-
lain, and varnished wood—the stains, which will be dark-
brown shining masses, easily removed, present cracks,
radiating from the centre. Shallow stains upon white or
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A little experience in testing shades and tints of colour,
whether of a simple or compound kind, soon demonstrates
the difficulty in distinguishing them with acceuracy. To
avoid this, M. Boutigny' has proposed an application of
the properties which liguids present in their spheroidal
state. Having found that when a drop of water is thrown
into a capsule heated to 171° Cent. and higher, the liquid
forms a sphere, which neither touches nor moistens the
capsule—the temperature of the drop of water is always
06° .5 C., upon whatever surface the phenomenon is pro-
duced, and the evaporation, when the capsule is heated
to 200° (., is fifty times slower than by ebullition at 100°
C.—he applied these principles to blood stains, and takes,
for example, a stain having a diameter of 0.001 millimetre,
or 0.03937 of an English inch. Next a glass graduate
of 0.020 millimetre in length, and 0.002 millimetre in
diameter inside, is taken, and the stain then eut out and
introduced into the gradnate, at a distance of 0.005 milli-
metre from the bottom, and, by the aid of a pipette, 0.10
gramme, or 1.54 English grains, of cool distilled water
is poured upon it. When the stain is completely discol-
oured, a flat silver capsule is heated to redness over an
aleohol lamp, the red liquor is removed by a pipette, and
thrown upon the capsule by blowing gently at the extrem-
ity of the tube. This operation is scarcely finished before
the liquid has lost its transparency, and acquired a gray-
ish-green colonr. This liquid is then touched with a
glass rod, previously dipped in a solution of caustic po-
tassa, and it immediately regains its transparency, and
presents a colour, sui generis, green by reflection, and red

1 Annales d'Hygitne pub., 1844, ii. p. 217.
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blood, developed a strong and disagreeable odour, formed
an empyreumatic oil, and from the heated residue, by
treating it with carbonate of soda, was shown a consider-
able quantity of Prussian blue.

When a large guantity of this black substance was
treated with cold water, it did not impar! a rved colour to the
solution. The digestion was continued for a long time,
and aided by a gentle heat, but not sufficiently high to
coagulate a solution of albumen, without change. After
filtration, a very slight trace of albuminous substance was
detected. When this black substance, treated with water
and caunstic potassa, was boiled, the solution assumed a
greenish colour, the filtered liguor showed the character-
istic dichroism, and acted with reagents exactly as a solu-
tion of colouring matter of the blood with caustie potassa.
This solution, digested with hydrochlorie acid, dissolved
a considerable quantity of oxide of iron, which, after super-
saturation with ammonia, fell in the form of a precipitate,

The black substance in the handle was, therefore, chief-
ly composed of dried blood and oxide of iron, the latter
formed as rust upon the iron which lined the sides of the
knife. On account of the presence of a large quantity of
oxide of iron, the dried blood lost one of its chief peculi-
arities—solubility in cold water. By a series of compara-
tive experiments, Prof. Rose found that the colouring
matter of dried blood is completely precipitated from its
solution by hydrated oxide of iron.

A proof of the accuracy of these observations was given
by a closer inspection of the knife, when a little piece of
wood was seen in the inside, which was probably placed
to prevent the point of the blade from striking on the



17

handle. This piece of wood, particularly at the end of it,
was covered with stains of blood which probably had not
come in contact with the rust. It was transferred to a
test-tube containing water, and, after a short time, from
the wood, red streaks could be observed falling to the bot-
tom, whilst a floceulent, voluminous matter, of a reddish
tint, remained upon the wood, which became whiter the
longer the action of the water was continued. The red
matter thus obtained proved, by experiment, to be identi-
cal with that of blood.

After a long series of experiments, Prof. Rose came to
the following conclusions :—

1. When freshly prepared hydrated oxide of iron is di-
ested for twenty-four hours, and at the same time fre-
quently shaken, at a low temperature, with a solution of
a blood stain, the filtered solution contains no colouring
matter of blood; whilst, by boiling the residue of the fil-
tration with solution of caustic potassa, it is easily detect-
ed by the proper reagents.

2. If, in place of hydrated oxide of iron, ealcined oxide
of iron is treated with a like solution of colouring matter
of blood, a considerable quantity will be extracted.

3. Hydrated alumina acts upon blood in precisely the
same manner as hydrated oxide of iron, but requires a
larger proportion for the same quantity of blood.

4. The detection of colouring matter of the blood is
more dificult when it has been allowed to fall upon
ground composed of rich garden mould. A weak solu-
tion of the colouring matter of the blood with earth of
this kind was allowed to digest for several months, when
it was found the filtered liquid was ecolourless, which,

3
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evaporated on platina foil, left a slight residue containing
no trace of blood. This soil, boiled afterwards with solu-
tion of potassa, gave a dark-coloured solution, which was
dark-brown after filtration, but, on account of the large
quantity of earth taken up by the alkali, it did not show
the dichroism which is peculiar to a solution of blood
stains with potassa. The solution of earth with potassa,
when saturated with acids, forms brown precipitates re-
sembling those formed without blood. In order to rec-
ognize the presence of blood in such an alkaline solution
of earth, it is saturated with an excess of concentrated
chlorine water, when white floceuli appear as in an
alkaline solution of blood, whilst in a solution of earth
and potassa no such flocculi are seen. If the blood is
concentrated, which falls on the ground, these difficulties
are not found.

The extended researches of Rose have lately been veri-
fied by Dr. G. C. Wittstein,' of Munich, who was required
to examine several articles of clothing and an axe with
its handle, found in the dwelling of a man supposed to be
the murderer of a woman, whose body was found in a
forest with several wounds on the head and a severe frac-
ture of the skull. The axe and handle appeared to have
been washed with some care, and but few stains were
noticeable, which, treated, did not furnish satisfactory
results. The handle was carvefully removed, when it was
found as conjectured, that blood had flowed between the
wood and iron. The blood, mixed with rust, in this sit-
uation, was found to be insoluble in water, proving the
assertions of Lassaigne and Rose to be correct.

!Vierteljahr. fiir prak. Pharm., V. B. 3 Heft. s. 382,
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To avoid error in the examination of blood stains when
mixed with rust or hydrated oxide of iron, I propose the
following formula, and by this means, at the same time,
add an additional test for blood, based upon the property,
which Verdeil' has shown hematin possesses, of forming,
in its aleoholic solution, a lake which is insoluble in a
mixture of alecohol and water. Secrape off the mixture of
rust and blood, add thereto the smallest quantity of soda,
and, with water, make into a thick paste, which transfer
to a test-tube containing alcohol; boil for a few minutes,
and filter. The filtered liquor contains the colouring mat-
ter in solution, which, upon the addition of quicklime in
fine powder, falls in the form of a green precipitate. For
convenience, the solution may be divided in two portions,
one of which can be submitted to the ordinary tests for
blood. The specific chemical character of the colouring
matter of the blood, compared with that of pure hsematin,
varies slightly, owing to the presence of the salts con-
tained in the former.

In the year 1829, M. Morin, of Rounen, was called before
a tribunal to decide, whether certain red stains, found
upon clothing were produced by human blood, or owing,
as pretended by the accused, to fish blood, when he assert-
ed that stains produced by the blood of fishes cannot be
confounded with those made by the blood of mammifera.
He founded this extraordinary assertion on making some
experiment upon the blood of the salmon, by which he
found, that acting upon it with sulphurie acid, and super-
saturating the latter with magnesia, then treating the
coagulum thus formed with boiling alcohol, the colouring

' Traité de Chemie Anat., t. iii. p. 583.
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matter was dissolved, whilst that of the blood ot the mam-
mifera is completely insoluble in that vehicle.

It has been shown that M. Morin fell into a grave error
in his research, by M. Leeanu,' who not only exposed the
mistake, butused the same formula to isolate the haematin
of human blood.

Iron is found in many parts of the body; in several
secretions, normal and morbid, and in the blood, where
it is intimately associated with heematin within the walls
of the corpuscles,

Upon superficial examination it would appear that the
iron in the blood is in such small proportion that it could
not embarrass the chemical analysis of blood stains,

M. Persoz, Prof. of Chemistry at Strasburg, communi-
cated to M. Orfila, that, in the year 1836, to recognize
blood stains, he had recourse to hypochlorous acid, which,
he said, immediately destroyed all other stains except
those formed by rust or blood, which become dark-brown
by contact with this acid. After receiving this informa-
tion, the latter, with M. Cotterean, applied this knowl-
edge practically, and recommended this reagent to MM.
Magonty and Loust, of Bordeaux, who were charged with
the examination of stains found on the lining of a vest.
During the investigation, these gentlemen found that
direct staing, or those made by a jet, or by dipping cloths
in blood, were different in their action from those produ-
ced by coutact with a stained body.

From a great number of experiments made on the
action of hypochlorous acid, rrepared after the formnla of
Balard—by shaking pure chlorine gas with binoxide of

! Annales d’'Hygitne pub., t. ix. 1833, p. 226.
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mercury, moistened with water—upon various substances,
M. Orfila! concluded :—

1. That stains made by a mixture of fat and alkanet,
fat and charcoal, and madder and oil of poppies, behaved
almost in the same manner as blood stains,

2. Hypochlorous acid is completely inefficacions to dis-
tinguish blood stains from those made by rust, colcothar,
and fat, because the latter remain after a prolonged action
of the acid; but they disappear, as Persoz has shown, by
the use of a solution of chloride of tin, while blood stains
are unaffected by it.

3. That hypochlorous acid is altogether incapable of
establishing positively, that a stain is formed of blood,
though it can be employed as an accessory means, provi-
ded it remains in contact with parts stained, but one or
two minutes.

Brame, who performed these experiments, thought that
the hypochlorous acid should be perfectly free from per-
chloride of mercury, as it is easily obtained by William-
son’s method, by agitating fresh chlorine with peroxide of
mercury. The same author advises removing the stains
with faintly alkaline solutions, and then performing the
experiments in a test-tube. Buchner states that the pres-
ence of mercury does not interfere in the least with the
reaction of the acid, and that chloride of lime, chloride of
soda, and an addition of muriatic acid, may also be em-
ployed.*

I have tried the above experiments with hypochlorous

1 Annales d'Hygié £xiv. 1845, p. 112
? Liebig's Annale. American Journ. of Pharm., N. 8. vol. xiii. p. 319.
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blood. The portion of stained cloth to be examined, is
calcined in a platina capsule, the cinder treated with pure
sulphuric acid, and the extract tested for iron.

Nitrogen.—This substance, with which we are surround-
ed on all sides, exists in the body of animals in a gaseous
and solid state. Combined with two equivalents of ear-
bon, it forms one of those quasi-simple radicals, eyanogen
(C.N), which has the property of producing salts. The
azotized matter of the blood, when submitted to a high
temperature, is capable of yielding this in a state suitable
to form bases.

C. Wiehr' has taken advantage of this and adopted a
method to prove blood stains on colonred stuffs, where
the solution, finged by their colour, does not permit the
use of reagents; which consists in the generation of cya-
nide of potassium from the blood stains on the fabries.
After having convinced himself of the absence of wool in
the cloth, he caleines a red-coloured, stained piece of the
stuff in a poreelain erucible, pulverizes the residue, mixes
the powder with earbonate of potassa, and heats the mix-
ture to redness. The mixture is then extracted with
water, and to the filtered solution, a small guantity of so-
lution of the salts of protoxide and of sesquioxide of iron,
is added: a precipitate of undefined colour is produced,
containing the constructed ferrocyanuret (Eisencyaniir-
Cyanid) of iron and protoxide and sesquioxide of iron,
precipitated by the excess of carbonate of potassa used in
the process. Dilute sulphuric acid is now added, which
dissolves the protoxide and sesquioxide of iron, and leaves
behind the ferrocyanuret of iron, undissolved, showing

! Handbueh der gericht. Med. von J. L. Caspar. 1857.
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now its blue colour. The operation is said to be success-
ful, if a piece of the stained stuft'is boiled in caunstie lye;
the liquid evaporated to dryness and the residue treated
in the same way with the salts of iron and sulphuric acid.

Dr. Wolff* employed the process, with a successful
result, in the examination of blood stains which had
remained on linen for a period of twelve weeks.

Fibrin.—This protein body is found in animals in two
conditions, solid as found in muscle, and liquid, and per-
haps more natural state, in blood and various fluids.
When blood is allowed to stand, spontaneous coagulation
takes place, and soon after, owing to its presence, a me-
chanical analysis is found separating the serum from the
zolid portion.

M. P. Denis* was the first person to point out some
singular properties possessed by fibrin and its similarity
to albumen and casein. By maceration in water contain-
ing a neutral salt, for instance, nitrate of potassa, for twen-
ty-four or forty-eight hours, or even longer, according to
the proportion of the salt, it will be dissolved. The new
product resembles sernm and albumen; it precipitates bi-
chloride of mereury, and is coagulated by heat and alco-
hol. If this saline solution is diluted with water in large
quantity, the fibrin will reappear with all its original pro-
perties.,

The characteristics of fibrin differ, in some degree, from
the different sources whence it is derived, and it is held
that a difference exists between that of venous and arte-
rial blood. When the former is triturated in a mortar

! Cannstatt’s Jahr., ber. fiir 1853, ler B. s. 15.
* Archives Gén. de Méd., t. i. 8me ser., 1838, p. 171.
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fluid, and, on inclining the pane of glassito from 20° to
40°, it flows from 80 to 100 millimetres in three or four
hours. All the above phenomena are manifested in the
space of a day and a half, at a temperature from 25° to
30° Cent., and the fluidification becomes such that, in the
space of thirty or forty hours, by inclining the glass to
45°, the mass travels 135 to 160 millimetres in a short
time; in fine, after three or four days, the fluidification is
complete. In using a rectangular sheet of glass, with a
graduated scale upon one of its sides, it is easy to deter-
mine the degree of fluidity during a certain period of
time at a given inclination.

If the pane of glass upon which the product has been
placed is left horizontal until the mass be completely
liquefied, it retains its opacity, but becomes so brilliant,
and reflects all objects so well, that one can see, as in a
mirror, all the points of any body which is presented.
If, then, the sheet of glass is turned vertically, and under
it a horizontal one, the mass falls on the latter, leaving
hardly any trace on the former, so that the objects are
delineated behind the vertical sheet in the whole course
of the produet, which can be made to flow again in the
same manner. When the paste is laid on a pane of glass
exactly horizontal, after a few days another phenomenon
is observed. In the area occupied by the fluid mass, two
substances are shown: one solid, granular, whitish, and
opaque, the other liquid, diaphanous, of an amber tint,
which separates to the periphery, enveloping on all sides
the opaque substance, and forming a zone of eight to ten
millimetres, with fringed edges. The better to note this
effect, the glass should be placed before a window. These
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substances are easily separated in the following manner:
the tare is taken of a trapezoidal, or, better, a hexagonal
plate of glass, to which is attached, with a little sealing
wax, a very fine brass wire; to this is fixed a piece of
filtering paper, cut in a hexagon, a little smaller than the
plate of glass, which has been weighéd; by means of a
pipette, some of the acid liquor is allowed to fall upon it
—in quantity, a little more than what is necessary to
cover the paper, but still not sufficient to flow beyond—
and thereon is sprinkled the powder of interposition.
Having taken the whole from the scale, the powder is
mixed with the acid by means of a glass rod, and, after
several days, the plate of glass is inclined so that the
liquid portion flows upon another plate of glass, and is
spread on a printed sheet, on which the letters can be
easily read through the liquid. The latter is so transpa-
rent, that in passing the sun’s rays through it, and receiv-
ing the image in a camera obscura, there will be found a
circle of a beautiful colour, red as fire, bordered by a
colourless cirele, which is itself surrounded by another
obseure one,

On letting some drops of the amber-coloured liquid
fall into alcohol at 78° to 82° Cent., the latter is troubled,
and a deposit takes place of numerous filaments, of an
albuminous appearance, ashy-white or slightly gray, and
the liquid becomes a fawn colour; whenece it can be con-
cluded that the amber liquor is a combination of acid and
hematin, with an albuminous or protein substance. One
is soluble, the other insoluble, in aleohol.

If some of the liquid is spread upon a plate of glass
with the pulp of the finger, it adheres like a fatty or oily



'] [ F .







38

portion of 1 to 1.5, when at 15° Cent., the mass remains
without change, or takes the consistence of an extract.

Characteristics of the Blood of Animals.

Oz Blood.—In operating as above described, the plas-
ticity and coherence are found to be less. The mass
which is reduced to clots—elastie, but hard and dry, when
placed upon a plate of glass, shows no change whatever
after thirty hours, either in summer or winter; preserves
its form and diameter; neither assumes the consistence of
an extract, nor reflects images; and after some weeks,
loses its shape when the plate of glass is inclined, takes a
darker colour, and alters in firmness so much that the
clots become agglutinated, and form masses without con-
sistence, and always granular, whence flows a portion of
acid liquor.

Pigeon Blood.—The powder of interposition does not
mix with the acid liquor so as to form a homogeneous,
plastic, and coherent paste; only a mass of hard and te-
nacious clots is obtained, which, divided and without
cohesion, after some days—aided by a temperature of 25°
or 30° Cent.—reunite into a sticky, extractiform, and
homogeneous mass,

Green Lizard Blood.—This is with much more difficulty
detached from tissues, than the blood of any other animal;
whence the cause of the almost indelibility of the spots
by water. The powder of interposition does not furnish
a coherent and homogeneous mass, but only a pile of
clots which do not adhere; at first slightly elastie, they
become by degrees moist, flabby, and of a deep colour,
afterwards take the brightness and appearance of a semi-
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fluid substance, and when the agglutination increases
rapidly—the temperature being from 30° to 35° Cent.—
the clots are united into one brilliant mass, black as pitch,
and of an extractiform consistence.

Tench Blood.—The mass made by the powder of inter-
position and acid liquor, is formed of small clots with-
out eohesion, which do not furnish a plastic and homo-
geneous substance,

In comparing human blood with that of animals of dif-
ferent classes, it is observed that with the first the powder
of interposition yields a eonsistent, elastic paste of a gar-
net colour, that softens rapidly and falls like dough in
process of fermentation, and having become brilliant, ex-
tractiform, dark, and pitehy, it liquefies like syrup, form-
ing large spots with fringed edges, when maintained at a
temperature from 30° to 35° C., in a horizontal position;
that this paste divides spontaneously into two parts, one
liquid, diaphanous, of an amber colour, flowing like water;
and the other solid, white, and opaque.

Blood is not human when there is formed an elastic,
consistent, and tenacious paste, reducible by pressure to
fragments which do not agglutinate, neither fluidify by
any means, nor furnish two distinct substances, such, for
instance, as ox blood, as the type of the mammifera. In
like manner with various other bloods distinet differences
are found. In fine, it is human blood alone, which,
not forming a homogeneous and coherent mass, what-
soever the proportion of acid liquor may be, gives only
isolated clots, not susceptible of forming an emplastic
body until several days have elapsed.

To appreciate the degree of fluxility ( fluidifiabilite) M.
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After preparing a saturated solution of iodine in water,
he experimented in the following manner: A circular
piece, five lines in diameter, is cut out of the spotted cloth
and covered with 20 grains (1.25 gramme) of water; when
the colouring matter is dissolved, the stuff’ is removed
with the forceps, pressed out and treated with 10 grains
of iodine water. A solution of bird’s blood prepared in
this manner, according to him, will change to reddish-
‘brown, be troubled, and yield an abundant precipitate; a
solution with that of carnivora turns reddish without
showing any cloudiness or deposit, whilst with that of the
herbivora, it only takes on a colour resembling eyprus
wine. In order to produce the same effect with the blood
of earnivora and human blood, 20, and with the herbivora
40 grains of iodine water must be added. With the blood
of birds and carnivora the precipitate obtained is reddish-
brown, and becomes red in the air, by degrees resembling
cochineal; that of the last (herbivora) at first dark-red,
becomes changed to chestnut-brown in the atmosphere.

By Specific Odowr.—For the purpose of diseriminating
between different kinds of blood, on several ocecasions
recourse has been made to the odour evolved by the addi-
tion of sulphuric acid. M. Barruel,! in 1829, when trying
to obtain some of the colouring matter from ox blood,
wa# struck with the peculiar animal odour developed on
the addition of sulphuric acid to fresh blood, and subse-
quently in treating human blood in the same manner, the
smell, resembling human sweat, was so powerful as to
drive him from the laboratory. This discovery led him
to make several experiments, with the following conclu-
sions:—

! Annales d’Hygi#ne pub., t. i. p. 267.
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1. That the blood of every animal contains a peculiar
odorous principle; that of the male strong, of the female
like it, but more feeble.

2. This principle is exceedingly volatile, and has a
similar and peculiar smell of the sweat or vapour of the
skin or lungs of the animal under consideration.

3. This prineiple is intimately combined with the blood,
and not perceptible as long as the combination remains,
but when this is destroyed the odorous principle of the
blood evaporates and develops the characteristic smell of
the animal from which it is derived.

4. This development is best obtained by means of sul-
phuric acid. The result is obtained by adding to one
part of blood one and a half part (by measure) of coneen-
trated sulphuric acid, and stirring the mixture with a
glass rod. There is an elevation of temperature of the
mass, during the process, when the peculiar smell is pro-
duced.

The researches elaborated by Barruel were in some
degree confirmed by Taddei de Gravina,' who experimen-
ted with the blood of the ox, cow, and very young calf,
an old and a very young hare, the goat, sheep, hog, horse
and mare, man and woman, and numerons species of
birds. From his various experiments he arrived at the
following results: 1st. That it is true that the blood of
every vertebrate animal has in it an odoriferous principle,
identical in all individuals of the same species, and simi-
lar to the odour of the ecutaneous transpirations, or more
properly speaking, of that part of it which gives to each
animal its characteristic smell. 2d. That the notion of

1 British and Foreign Med. Review, vol. il p. 226,
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went far to admit the declaration of the accused, these
gentlemen stated before the tribunal, the difficulty of de-
ciding by this means, and the insufficiency of their evi-
dence, requiring the court to rely upon other testimony
for a verdiet.!

Some few years ago MM, Tardien, Barrnel, and Chev-
alier, were required to decide if blood found in the house
of a woman, who was accused of murder, was human, or,
as she said, that of a sheep. The substanee in question
was submitted to the action of sulphuric acid in order to
produce the peculiar odour. The disagreement between
these experts was so great as to produce complete confu-
gion in their own minds, and to destroy the confidence
which had for a time been reposed in this test.?

It would be of the greatest value to be able by any
means, however diflicult or tedious, to distinguish the
blood of one animal from that of another. DBarruel® him-
gelf has admitted that his formula does not afford the
certainty required in medico-legal investigation, and even
for an approximation to a satisfactory result a large quan-
tity of fresh blood is needed.

In the majority of assassinations a great length of time
elapses between the commission of the deed and the ex-
amination of the suspected stains, and the quantity of
blood presented is exceedingly small. To succeed by
Barruel’s method would require a more exquisitely culti-
vated sense of smell than is possessed by many persons.
The difficulties and embarrassments by which this form-
ula is surrounded, render it, for almost all ordinary cases,

1 Annales d'Hygitne pub., t. x. 1833, p. 160,
 Ibid., t. xlix. 18563, p. 413. * Thid., t. xxiii. 1840, p. 396.
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nearly useless, and in the few in which it can be employ-
ed, it holds a doubtful position. There have been many
experiments performed according to the method of Bar-
ruel, with different kinds of blood, and the results of the
observations by Couerbe, Leuret, Rudekind, Erhard,
Merk, Soubeiran, Denis, and Chevalier, have shown, by
the present means it is not possible in a medico-legal in-
vestigation, to distinguish human blood from that of ani-
mals by the odour evolved from that fluid.! Dr. Alfred
8. Taylor takes occasion to say that after many trials with
Barruel's process, he could come to no other conclusion
than that it furnishes no eriterion whatever, and that it
would be dangerous to rely upon it in any case.?

Stains which may be confounded with Blood Stains.

The substances producing stains resembling, in a greater
or less degree, those produced by blood, are exceedingly
numerous, and it is very diffienlt to classify them satisfac-
torily. The appearance and reaction of stains made by
metallic and vegetable dyes are often so modified by the
presence of mordants or other chemicals, as to be difficult
to recognize, and on this account each medico-legal ex-
amination, to a certain degree, must be studied by itself
according to the cireumstances which are presented.

Insoluble in Waler.—From the chief characteristic of
blood stains—solubility in water—the substances of this
class are readily distinguished. The principal of these
are dragon’s blood, Venetian red (Indian red), red ochre

! Journal de Chimie Méd., tom. v. Zme ser., p. 4038,
* Remarks on the Trial of Thomas Drury. Guy's Hospital Reports, vol.
vii. p. 872,
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(Spanigh brown), vermilion, alkanet, precipitated carbon-
ate of iron, coleothar, and iron rust.

Soluble in Waler.—Madder. This substance, used very
much in dyeing, imparts to water a brownish colour,
which is made crimson by addition of ammonia, and yel-
low by sulphuric and muriatie acids. This dye has obtain-
ed more notice since M. Raspail,' in a memoir read before
the Académie Royale, contested the value of the chemical
characters of blood, and, according to him, these proper-
ties very well suffice to prove that a stain of blood is not
_a stain of rust, citrate of iron, cochineal, madder, &e., but
they are not sufficient to show that the stain is truly of
blood. He gave as proof, that having spotted linen and
glass with white of egg which had remained for several
hours in a linen bag with madder in powder, which had
been previously moistened, the stains behaved towards
reagents in the same manner as it had been said blood
stains reacted. These assertions of Raspail were com-
pletely refuted by M. Orfila,” who showed the difference
of reaction by several means, and among them:—

1. That solution of alum and proto-chloride of tin only
dilute the colour of blood, while the mixture of albumen
and madder is rendered yellow by their solutions.

2. That the colour of a mixture of albumen and mad-
der is not destroyed by heat, when boiled together, as is
seen constantly in dye-houses, where madder would be
nearly useless if 1ts brilliancy were so easily injured.

In comparative experlments with a mixture of albumen
with madder and colour of the blood, it is necessary to be

1 Archives Gén., 1828, t. xvi. p. 209.
2 Tbid., p. 161
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careful that the latter contains no agent which prevents
the loss of colour by heat, for, by neglect of this, the
diserimination may be doubtful.

Sanguinaria readily yields its ecolour to water, and the
solution bears a great similarity to blood. Its solution is
coagulated and rendered bright erimson by addition of
sulphurie and nitrie acids, and completely decolourized
by the addition of ammonia and potassa.

Brazil Wood.—The colour of an aqueous solution of
Brazil wood is a dark-brown, and is made crimson by
ammonia, sulphuric and muriatic acids, and is deepened
by bichromate of potassa. Logwood, the dye most fre-
quent in domestie use, readily yields its colour to water,
and the solution, which is a dark-brown inclining to pur-
ple, is deepened by ammonia, reddened by sulphuric acid,
instantly changed black by solution of sulphate of iron,
and blue by acetate of copper.

Canuvood and Red Saunders arve but slightly soluble in
cold, more soluble in hot water, and rapidly so in acetic
acid, alcohol, ether, and alkaline solutions. The colour
is rendered violet-red by ammenia and potassa, and rose-
red by sulphurie acid.

Archil (Cudbear).—Fruit stains, and the stains of plants
and flowers, are changed to blue and green by ammonia.

Sulpho-Cyanate of Iron, mixed with albumen, gives to
water a striking resemblance to a solution of blood, but
is instantly decolourized by addition of ammonia.

Stains soluble in. Waler and unchanged by Ammonia.

Citrate of Jron.—When blood in a thin stratum is dried
apon a poreelain plate, it shrinks and forms scales which
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The white corpuscles are very delicate and highly elastic
cells, globular in form in all kinds of blood, when not
subjected to pressure, with a clear, shining border, and
slightly granular appearance in structure, containing
nuclei varying in number. The term white, only serves
as a distinction of the different bodies in red-blooded
animals, for in insects the globules are all colourless, yet
they are of different sizes. The white corpuscles have an
average diameter of ;%5 of an inch; in the mammalia they
are larger than the red, while in frogs they arve smaller.

When submitted to the action of acetic acid, the outline
is rendered transparent, the internal strueture is coagu-
lated, and the nuclei—which, having a slightly reddish-
yellow tinge, become visible—seem to unite and adhere
together. By the addition of water, they enlarge in size
without alteration in form, when the granules plainly
appear, resembling pus-globules in a striking manner.
When to blood under examination, water is cautiously
added, the red corpuscles soon swell and burst, while the
colourless ones are made perceptible, though before hid
from the eye by the mass covering them.

The number of white corpuscles is small compared with
the red, and, according to the careful enumerations made
by Moleschott with the blood of different individuals,
was 1:814: so that a specimen of healthy blood shows
but a fow of them in the field of the microscope. This
proportion is, however, liable to great ﬂltﬂl‘ﬂatiﬂfﬂi and in
the disease first noted by Virchow, and denominated leu-
keemia, and independently, and almost simultaneously
discovered by J. H. Bennett, and by him called leuco-

! Lehmann's Physiol. Chemistry, Am. ed., vol. i. p. 611.
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quite dead, with a large and deep gash in the throat.
Suspicion fell upon the mother of the murdered girl, who,
upon being taken into custody, behaved with the utmost
coolness, and admitted having taken her child to the
plantation where the body was found, whence the child
was lost by getting separated while in quest of flowers.
Upon being searched, there was found in the woman’s
possession a large and sharp knife, which was at once
subjected to minute and careful examination. Nothing,
however, was found upon it, with the exeeption of a few
pieces of hair adhering to the handle, so exceedingly
small as scarcely to be visible, The examination being
conducted in the presence of the prisoner, and the officer
remarking: “Iere is a bit of fur or hair on the handle of
your knife,” the woman immediately rveplied: “Yes, T
dare say there is, and very likely some stains of blood, for,
as I came home, I found a rabbit eaught in a snare, and
cut its throat with the knife.” The knife was sent to
London, and, with the particles of hair, subjected to a
microscopic examination. No trace of blood could at
first be detected upon the weapon, which appeared to
have been washed; but, upon separating the horn handle
from its iron lining, it was found that, between the
two, a fluid had penetrated, which turned out to be
blood—ecertainly not the blood of a rabbit, but bearing
every resemblance to that of the human body. The hair
was then submitted to examination. Without knowing
anything of the facts of the case, the microscopist imme-
diately declared the hair to be that of a squirrel. Now,
round the neck of the child, at the time of the murder,
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jeet at once shows the advantage which could be gained
by resort to the crystallization of blood to determine its
derivation,

The method of obtaining crystals is to put a drop of
blood on a glass slide, add a small quantity of water,
alcohol, or ether, and then allow evaporation to take
place slightly, covering it with a glass slip, first interpo-
sing a hair between the glasses, to afford room for the
crystallization, when carmine-red ecrystals of different
sizes will appear in from half an hour to a few hours or
several days, according to the kind of blood and the sit-
uation in which it has been placed. The crystals are
more rapidly obtained by exposure to sunlight, and more
easily from defibrinated blood. The shortest time in
which I have noted their formation was in half an hour,
from the blood of a rat. The glass slip is not necessary,
but very convenient in producing them, especially for
the first essay, since they form quite well when exposed
to the air and sunlight ; a little difficulty lies in knowing
the proper quantity of water or other fluid to be added.

Besides the bright-red crystals peculiar to blood, are
seen consociated those of chloride of sodium and phos-
phate of soda, which are found when either fresh or dried
blood is submitted to the process of erystallization.

The blood from which it is desired to make erystals
does not require to be taken immediately from the vessels,
but they are with less trouble procured when it has stood
from twelve to twenty-four hours; which is a great ad-
vantage when demanded in legal cases. It is somewhat
difficult to preserve the erystals for a length of time per-
fect in form, and the best plan is by Canada balsam. I
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the diagnosis of certain kinds of animal blood, in a dried
condition, from one another and from that of man.” This
plausible and philosophical opinion seems to forestall any
doubts or difficulties which might be raised from inspect-
ing dried blood, and unfortunately it is not fully borne
out in all practical cases, forcing one, however enthusi-
astic he may be to claim for the microscope the highest
merited confidence, to acknowledge there are circumstan-
ces when it fails to diseriminate positively the dried blood
of one animal from that of another.

Some alteration in the form of the corpuscles is produ-
ced by drying upon substances of a porous nature, where-
by their integrity is injured. In the Marylebone Police
Court, in the case of Wm. Styles, Dr. Hassall' made the
following remarks directly bearing on this question :
While the determination, by means of the microscope,
of the nature of blood stains, even when very recent,
formed on cloth, linen, and other soft and porous tex-
tures, is usually a matter of considerable difficulty, and is
often impossible, the determination of such stains, how-
ever old, as are placed on-glass, porcelain, wood, and
other hard or smooth surfaces, is in general unattended
with difficulty, and extremely satisfactory. This differ-
ence is to be explained thus: in the one case the fibrin,
albumen, and serum of the blood are in part absorbed
and pass into the cavities of the hairs or fibres of the wool
or linen; the blood corpuscles are thus deprived of their
preservative fluids and shrink up—become misshapen or
disintegrated; while in the other case the fibrin and al-

| Lancet for 1852, vol. i. p. 821.
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bumen harden around the blood-disks in drying, and thus
preserve them slightly altered in form only.

The difficulty is further well illustrated in the follow-
ing case: A man walking alone on the street, received a
blow in the face which stunned him and caused the blood
to flow; on recovering, he found himself robbed of his
money. A labourer was arrested on suspicion, on whose
pantaloons was found a large blood stain, which, he said,
was produced in helping to kill a cow. The stained gar-
ment was submitted to microscopical examination, in
which Profs. Du Bois and Reymond participated. Answer
of committee: Blood corpuscles of ox blood can only be
discriminated from human blood corpuscles by their
smaller size. On examining fresh blood of oxen and fresh
blood of man, the human corpuscles are found to be larger,
and could be easily recognized even on admixture with the
smaller ones of ox blood. Some threads saturated with
blood were cautiously taken out of the blood stained
pantaloons and macerated in pure bone oil: on bringing
the preparation under the microscope, the form of the
blood corpuscles was found too indistinet to warrant a con-
clusion as to their nature. The blood stain was at least
three, if not six, weeks old, at which time the corpuscles
have acquired their shrivelled appearance, which always
gives uncertain results. In order to examine the oppo-
site opinion of Schmidt, the following experiment was
made: fresh human and fresh ox blood was put upon the
pantaloons, and allowed to dry for a week. The blood
stains were then softened in bone oil, and brought sepa-
rately and mixed up under the microscope. 1t seemed as
if the dried human blood had more resemblance to the


















