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DR, O'SHAUGHNESSY ON THE EXISTENCE

ON THE RECENT DISCOVERY Of
COPPER IN ORGANIC MATTERS,
CONBIDERED WITH RESPECT TO CASEs o0

POISONING, OR THE ADULTERATIONS o¢
FOOD.

(Read before the WWestminster Aledical
Society , Saturday, March 5.)
By W. B. O'SuA.ucum:ssv, M.D.

" Tur manifest importance of the subject
to which I have taken the liberty of requra.
ing the attention of this Society, will 1 trunt

{relieve me from the imputation of consus..

ing their valuable time in idle and protitless
speculations. An inquiry into the medico-
legal value of chemical evidence in decidisg

| on the presence of any deleterious substasre

in & suspected compound, no matter whal

'| the poison may be, must, if properly coa-

ducted, be attended with a certain degres

fof advantage to the public remotely, ssd

more immediately to the medical professiue
I'he interest of the inquiry is of courss proe
pottionats to the virulence of the destzue-
tive agent, and in this respect the propars
tions of copper undoubtedly occupy a very
prominent pluce.

In the brief remarks which I proceed @
offer, T mean entirely to restrict mysell &
the value of chemical evidence in decilieg
on cupreous poisoning or adulteratiok.
With the semoiology or pathology of thes
cases, 1 shull not interfere, partly becauss

'{these aubjects bave ulready been invesue

gated with an ability and precision whics

.|scarcely admit of any improvemcut, bw

principally that I should not distract utiess
tion from a point in itself of sutticient 1w

‘lportance. Moreover, for many reasvil,

chemical evidence of poisoning coustitutes 8
distinct and insulated subject ; for exampids

.Jit not unfrequently happens, that from the
;| unfortunate lack of analytic habits in the

geueral body of practitioners, a suspects

"| substance is sent from a distanco {or analysis

in which cage the examiner is usunlly we*

-|aided by the history of the case in arrivisg

at his conclusions, ~ Again, in cases whi®
do not prove fatal, s in feigned or impuis

poisonivg, or in accidents irom spoiled s
or in casual concurrent vomitings or spoiade
cholera in individuals, the chiemicul analy s4

18 aimost of exclusive importeaces 1ty

¥
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, wvlterations of food we Lave scarcely
of atber guide to conduct us to a correct
Lqsicd, inasmuch as it but rarely happens
wat sdulterators are so incautious or unskil-
« u to add such quantitieg of any per-
«wious ingredieat, as mighe#indicate the
,ud by its speedy physiological effects.
Having premised these general remarks,
s proceed to state that the object of the
weeeding observatious, is, to prove that
ya the pnatural existence of the oxide of
cper in various organic substances, first,
tat the detection of minute quantitics of
2t metalin suspected cases attords, per se,
wgtounds of imputation ; secondly, that in
X cases of analysis it is absolutely neces-
wy that the quantity of the copper detect-
ol should be accurately estimated. As far
wmy limited information extends, no atten-
oou has yet been paid to these circumstances
¥y medico-legal suthorities. At least, the
istest aond best work of this description is
wially silent on the subject. ’
‘The existence of the oxide of copper in
mganic matters was first noticed and demon-
strated by the celebrated Assessor Gaha, of
i fehlun, who was accustomed to exhibit the
froduction of distinct particles of metallic
copper reduced by bim with the mouth-
bowpipe from a quarter of a sheet of burnt
yaper. Singular as was this fact, it seems
ts have for some time attracted but little
sttention. The next experiment worthy ' of
tecord on the subject, is stated by Bucholz,
who detected copper in the asshes of the
amomum zedoaria, in the galanga root, in
others of the some family, and in various
other vegetables of distinct kinds, Y'hese
1esearches were pursued by AMeisner with
further success ; and, lastly, M, Sarzean
Las shown in the funales de Chimie for
July, 1830, that not only does copper exist
in the plants enumerated by Meisner, but in
various products of the animal department
of organization. 1 should also sny thatin
the admirable and highly-useful translation
of Rose’s Manual of Analysis, just published
ia this country, itis stated, that copper may
ba -detected in solutions of sugar by a re-
sgent to which 1 ehall presently have occa-
sion to revert,

Of these experiments, those of M. Sar-
seau are, in a medico-legal point of view,
by far the most important. Ile eaumerates
cinchoun bark, two kinds of coflee, cheese,
and blood, as substances in which he has
detected minute quontities of the metal;
and in coffee, he states it to exist to the
extent of a gnia-in the pound., The
process by which M. Sarzeau proceeded,
was by drying and incinerating the sub.
stences for exumisation, treating the ashes
with dilute nitric acid, seturating the solu-
tiun with amaonia, which throws down se.
vetal forcige mutters, suill retaining the
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copper in solution, The mixture is then
slightly acidulated with acetic acid, and the
few drops of ferrocyanale of potssh added,
The first effect occasioned is ths production
of u brownish tinge, which deepens in some
bours, and in the course of twenty-four
hours (in some cases longer), 2 brown flocus
lent precipitate is deposited, the forrocy-
apate of the oxide of copper.

‘T'o obtain the metal from thia precipitste
is exceedingly easy. It consists in heating
the precipitate to redness on @ porcelain
capsule, by which the hydrocysnic acid is
partly expelled, and partly retained in com-
bination with the oxide of irvn, leaving on
the capsule & mixtare of the peroxide of
copper, and the blus hydrocyanate of iron 3
on this you act with a little diluto sel
phuric acid, which dissolves both metals,
and by the addition of ammeoais the iron is
precipitated, and the copper retuined in
solution as before. You have now but te
filtor, acidulate with a little sulphuric acid,
and introduce a hit of pure iron wire, which
shortly bocomes coated with metallic copper.

Since the pubdlication of M. Sarzeuu's
paper, I have repeated the process with
every precaution agaiust fallacy 1 could
devise, being impressed with the idea, that
if I obisined similar results, they should
induce medical jurists ia this country to ba
cautious in deciding on poisoning or aduls
teration by copper on chemical evidence,

I firat procured a sufficient quantity of
nitric acid and ammonia to serve {or ali my
experiments, and lest the copper might be
contained in either of these Huids, [ neu-
tralized o portion of one with the other,
dropped in the solution of ferrocyanate of
potash, and peaiiently aflowed them to stand
for ten days, and not the slightest etfect
was produced ; no fallacy was therefore to
be apprebended from the materials em-
ployed, and this, I may remark, is by no
mesus an unnedessary precaution, for I have
more than once known a rengent to test
itself, if I may be sllowed to use the ex-
pression, .

1st, "T'he first experiment was with 10 %
of unronsted Berbice cotive ; in 24 hours a
dense pn-cipitata occurred, which, by the
necessary manipulations, coated two inches
of harpsichord wire with metallic copper.

ond. Fourteen ounces of white bread wers
similarly treated ; n cupreous precipitate
ghowed itself in minute truces in 24 hours,
and in three days was sufliciently considers
ble to admit of decantation, incineration,
and reduction by the immersion of the iron
wire.

3rd. Eight ounces of black mustard.seed
gove a similar resalt, .

4th, One pound of beef afforded s faint
metallic crust.

Sthe From 16 ¥ of human blood, distinct
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races of copper were obtained at the end of | ence over medico-legal analysis, O,

six days.

6th, Three peunds of potstoes gave no
cupreous gnarks; 11b. of pine charcoal
seemed equally devoid of metullic impreg-
natioa.

7th. The last experiment I instituted,
was one to which I would especiully request
the attention of the Society. I prepared an
alimentary mass, such as | conceived might
exemplify tha rejected matters after ameal,
perhaps, attended with suspicious circum-
stances. 'The muss consisted of two eggs,
three cups of strong coffee, and vight ounces
of bread and butter, On drying and inci-
nerating this mass, and subjecting it to the
other steps of the pracess, metallic copper
was distinctly obtained.

Concerning the suurce of the copper thus
detected, [ shall not at present enter into
any speculations, further than to remark,
that with respect to bread, sume difference
of opinion may arise whether the copper
actually existsin the corn, or is accidentully
or designedly introduced during the subse-
quent steps of the preparation of bread. - In
support of the natural existence of the cop.
per in corn, we have, firat, the aunlogy of its
undeniable existence in other vegetables;
secondly, the evidence of M. Lafebure, =
Dautch chemist of high reputation, who de-
clares that he has fouud it in corn; and,
thirdly, I may add iy own experiments on
bread, in which no adulteration of this kind
hus, in this country, been suspected. In
opposition to these opinions, and ia support
of the designed adulierntion, I may adduce
the recent comviction and confessions of
severnl bukers in Belgium, for practising
this adulteration ; secondly, in my own ex-
periments, 1 huve nover succeeded in tracing
copper in cora itself, altbough I have ope-
rated on a specimen growing over an ex-
tensive stratum of copper ore. ‘That the
copper may occur iu bread accidentally, J
conceive may arse from the detritus of
mill-stones, which, in some districts, are,
I am told, incorporated with mulachite or
the carbonate of copper; und, lustly, from
the evidence of JJ. Lodibert, who, in a
debate on this subject at the Jeadémie
Royale de Méidccine, séance de Janvier,
1850, atated that the aulphate of copper
was used for the prevention of the mulung
of grain. My own impressions ou the sub-
juct are, that copper usually finds its way
into hread by accident. 'T'he Belgic bakers
used it by misteke for blue alumn. How-
ever, 1oy experiments as yet have been too
timited (0 enabla me to pronounce a posi-
uve opinion on the subject.

However this question be decided, it is
maunifest that the natural existence of cope
per in the other subsiances [ lave de-
scribed, must exercise an important influ-
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tration 1 will advance on this subjec,
Society, perhaps, areaware that o w.ioy - 2
the odd apnellation of ** Discase ay ¢
in the Pot and the Dottle ™ wus |,
iu London ,last year. Amidst oty ..
rations, it announced that the pre. -
Stilton cheese was sometimes etiorej -
the use of verdegris; I anccotdin ! .
cured a quantity of the green chvvw
stituted on it nearly the same exprra .,
recommended by M, Sarzean, and d.:,
metallic copper. I can only say, 1t, 0
appearance of M. Sarzean’s paper pres.
my denouncing the supposed adult:, .
to the local authorities, aud on 14 -.
the process with cheese not grecued o,
an equal quaatity of cepper was ohta.

I hare now, I trust, advanced epne ~
bear me out in my assertions ; st ('
chemical grounds alowe the detecuio w |
minute quantities of copper aflutds o
grounds of imputation; and, Znd, » 1.
in all cases of avalysis it is absolutelys-
cessary that the quantity of the detr
copper should be accurately estimated.” |
proceed, in conclusion, to detail 8 prwse
by which the last object may be aci
plished.

The poiats to be attended to in the qas
titative detection of copper are four' -
1st. To bring all the copper in the ¢
pected mixture into e state of soluti=
2udly. To frea that solution from orua +
matter as much as possible. Jdly. Totl. »
down from the solution an insoluble ¢. =
pound of copper, the combining proport: +4
of which are well known; and lustly, o
duce that insoluble compound to the mets:
lic state.

The first of these objects, namely, o !
dissolving of the copper, is readily aud ¢
tainly eftected by boiling the suspected v+
terial in dilute nitric acud for an hout i s
porcelain vessel glazed with porcelain, Tie
best vessels of this description, 1 wmay r
mark, are imported from Hamburgh, and #»
otbers should be used when these cas e
obtained.

‘The second point, viz., the frecing the
solutivn from organic matter, is beatv®
tnined after the necessary mechanical sivs
tion by the addition of caustic ammotid
which throws down caseum, slbumen, the
oxide of iron (which iy often preseat), and
various earthy wmatters, such ss the pbe?
phate of lime, while it retains the oxue
copper in solution. .

The third siep consists in the transm
siou of sulphuretted hydrogen through ™
mixture previously ascidulated with scet=
acid  An insoluble sulphuret of copper ¥
forwed, which readily subsides nfter b
ing, nud may be collected ou w smalt vite’-
However, us the sulphuret of copper thed
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ohtained is always associnted with organic
malters, it should be incinerated on a little
porcelain capsule over the spirit-lamp flame,
and e residue redissolved in dilute sul-
phuric acid. This flnid ig again to be neu-
iralised with ammouia, @ little acetic acid
added, and sulpburette hydrogen aguin
transmitted. The sulphuret is now quite
pure. It should then be washed, removed,
dried in a water-bath, and carefully weighed.
Of this black sulpburet—

100 Parts correspond to 64 metal
Grs. 80 peruxide

1 Gnrain,,.. 2 avhyd. sulph. of copper
cecscsness 3 crysisllisedditto
esessansse 14 Deut. suhyd. per acet.
conseesese 2} crystallized ditto
esessessss 1} anbyd.carbou. copper
seeseseses 1% crystallized,

Lastly, this sulphuret should be reduced
to the metallic state by boiling it with a
little dilute nitric acid in a test tube, neu-
tralising with ammonin, which strikes a
beautiful blue colour, reacidulating with
sulphuric acid, sad introducing pure. iron
wire,

* ‘The reasons why I prefer this process to
that of incineration and precipitation by the
ferrocyanate of potash, are briefly, because
the sulphuretted hydrogen does not indi-
cate copper in the substances in which
that metal naturally exist; and secondly,
because the combining proportions of the
ferrocyanste of potash have not yet been
ascertained with sutficient precision,

Before I conclude, there is ome point
which I would remiud ths Society is of
vital importance to be attended to in our
inquiries on eny fatal case of poisouing by
this metal ; it ia, whetber 8 cupreous eme-
tic has not been administered belore deuth,
sad if it has been, what was the precise
quantity of the dose? 1t is obvious, that
» professional poisoner might eadesvour to
protect himself from suspicion and convic-
tion by the open administrution of a copper
emetic, under the pretence of ridding the
stomach of any delcterious and uaknown
subsiance. lu such a case it is evident, that
if to our questiou as to the quantity of
copper contained in the emetic, he replias,
five gruins, and that on analysis we find sul-
pliuret of copper equivalont to twelve grains,
that the chemical evideuce is as conclusive
as if seven grains had been detected where
no emsetic hud been given.

London, 5th March, 1831,




