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by the Secretary-General

... . The Governmsnt of Cansde has“d'acidet} to particigate in "AtheVim;ez'fnaticnal‘ «
- _-programms of reseerch to dsvelop methods fdr'defefmining tlié_ 6r.igin of opium by.
chemical end physical meens, which the Sacretery-Generel has undertaken pursuent
to Resolution 246 F (IX), edopted by the Teomomic and Sociali(;’ouncil on
6 July 1949. . - !

A. progremme of resesrch was eccordingly ingtituted by members of the -
Orgenic Chemtstry and Nercotle Section of the Food end Drug Divisions,
Depertment of Netlonsl Hoelth end Welfsre. Work was begun 11 December 1949,
and the Secretery-Generel now has the honour to trensmit herewith the first
technical peper covering work by the Cenadian ‘c'lzl‘emi'étsﬂ N énﬁitléd _"Ié‘urther Dete
on 'Porphyrexing-Msconidine'". This work ves begun end largely cerried out
before the publicetion ofithe first teéﬁni‘ééi'ﬁipé;? by ti;e United Nations
chemigts, "The Comperetive Determination of'ljiPorPﬁYrb‘Jcine-Meconidine "y
E/CN.7/195, which, in ‘genersl, 1t coafirms.
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FURTHER DATA ON "HORPHYROXINE-MECONIDINE"
By C, G, Fermilo and P, M, L, Kennett,

A report from the chemists of the Organic Chemistry and Narcotic Sectionm,
Food and Drug Divisions, Department of National Health and Welfare, Ottawa,
Ontartio, Canada,

I. OBJECT Coe

1. The obJect of this paper is to show confirmation of the United Naﬁtona
resulte in regard to variations of pcrphyroxine-meconidine“ with origin, and to
report on some of our original researches, ‘

IT, BSAMPLES USED .

2, These were samples from some of the same opiums used by the United Nations
chemists, They were supplied by the United States Government through the kind
co-operation of the Narcotic Control Division, Department of National Health and
Welfeare, Ottawa, Canada, and the Nercotics Bureau of the United States Treasury
Department, Washington, D.C. The co-operation of officials in these agencies and
the help of Dr, L. I. Pugsley and Dr, C. A, Morrell of the Food end Drug Divisions.
Department of National Health and Welfare, Canada, 18 gratefully acknowledged.

3., 'The samples analysed were all weighed in the air-dried condition.

IIT, METHOD FOR TABULATED ANALYSES

4, The method used was based on the one developed originally by Fulton and given
in E/CN T/IlT/Add 2, page 16. Some modificattons of our own were introduced,

The method as Ffinally used wes the same as that given in E/CN, 7/195, with the
following partial exceptions:? ,

The mixture of water, lime, and oplum, wes stirred in the mortar for one
hour, The ether used was first fread;fromzperaxtdee by shaking with acidulated
ferrous sﬁlféﬁé'solution, The filtered agqueous solution was extracted .
continuously ﬁith ether about four andAonaéhalf hours, until a negative test for
"porphyroxine -meconidine” was obtained with the return ether. The ether was then
recovered by redistillation, the restdue remaining in the flaék. The color was
developed by treating the residue with 5 cc 1 vol.% Hcl and heating at 80°C for
about twenty minutes. The solution was then poured into a 10 ce. volumetric
flask and rinsed in with additional small portions of dilute Hel, warmed in the
flask, until the total volume was 10 cc, The colour was read by means of the
Lovibond tintometer, usually in the 1/16 inch cell, The results were, therefore,
miltiplied by two to correspond to the United Nations results (E/CW, 7/195). Vhen
- necessary, the 9olution was diluted further, always with the 15 Hel, and the

reading multiplied accordingly. /IV TABULATTON



IV, TABUIATION OF RESULTS

5. The iollowing table gives the color values found,
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" DISCUSSION OF - TABULATED m:sum's, AND GRATHS
6.’ - Qur resulis, cvernge. samewhat 1cwer than the Uniter‘! Nations results for the
same gemples, but are .of the seme. general magnitude ’ and show exactly the same
clagsification: ’ o '

India -~ generally high to very high
{nineteen semples out of twenty-three with colour
value 20 or more, up to sk k) ,

C Iran Y- fedium low to very: low -
(va lueo 7.0 down to 1. o, eié,h’o smplas out O.L eleven
leus bhﬂll 6 ) . ,

., Other cou.nm‘lcs <o g}enerally intermediate

With tho e%oe;ption of the Japanese sample , Which, es in the Unlted Natlons
results, wes higheot of all (65:0-67.2), no non-Tndien sample in our posseasion
yilelded o value greater than 15.2. For values below 15,3, with only three
.;excepbmn& out 01 Twanty ~three samplos , from countries other than Iran. the _
results were a.bove 6.5 53 therelore only in small pert overlapping the Iranien
values. ' ‘
7. ~The gener"l camwarison of our results with those of the United Nations
chemlsta is shown in the accompanying graphs. (See Annex I.)
8. 'J.‘he maﬁmmm dwmrepanciea in ditferent clesses of readings between the

Pt o oo

United I\Is.ti:ms rosults and ours were the Tollowing:

01«1% by our yesulis: UN resuli Qur result.. Difference
_ ,High velues, above 20: B , o « L
" 'United Provinces (Indisa) C..53.1 - k0,0 -13.1 '
"’*I{ntx::msd.‘iate values: o
. -Maluyer (Iven) 1545 1.8 < T
Low values, lees tr;an 6. 51 I ‘
Iefahen (Ira.n) T - 8.0 3.0 - 5,0

In both ths lagh 4Wo results, , our lower values are more normal for Iran than
the United Nations results on these particular semples. \
9. In considermg possible reasons for -discrepancies two pointe bhould be
espec:ially noted: - «
(i) Ouxr reuu.lts in gena:cal vere lower;, If sny correction is appliecl for
~ this, the magnz‘cude of” cm;y largo negative djecrepmcy is correspondingly
reduced,

/(11) The
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(11) The original semples were not ground up and thoroughly mixed; it is
therelorve quite probable bhat BOMO dlii‘erences in results are duwe to. .
.~ actual differences in the portions taken irom the original lump of
opiim, R '
Other reesons for differences are the following:
(111) The methods wére not quite identjcul, o
(iv) The Lovibond tintometer 1o rather inaccurate and reedings by different
observers even.on the same . solutlon might possibly differ by as much
w8 10 per cent oi the velus . ' - T
10. Considering the various reasons for discrepancies, the results correspond
q'uife convincingly.  The relation of "porphyroxine »meconid ine" values to origin
1o definito. |
VI, NOTES ON THF METHOD . , _
li. The all:al:inity of the lime mugt be satisfactory. Sﬁbsequent to.some early
difficultiee‘ we have used rreshly slaked lime. ) » -
12, It is neces'sz":r*y elso that the opiwm and lime be verthell grounfi up w:H;h
water and mixed thoroughly. &ome of our early experiwents in which powdereci
oplum was merely mixed and stirrsd with lime end water in & beaker by mea.ns of
a stirring rod_, resulted in only about half or lees of the "porphyroxi@-
meconidine" being recovered. P ‘ ' ’ |
13, In orfer to secure as complete extraction as posaible, we continued. the
stirring of the opium in lime water soiution Tor one hour before filtration.
We have bfound, howevér, thet 1f the mixture remains standihg more than one hour
the results for "porphyroxine-meconidine” are low, Probably there is some
oxidation oif the vheonolic alkaloid in elkaline medium. At any rate it is
definite that there is some loss of determinable "pbrphy;’*ox’in‘e -meconidine” from
too -1011{{ st’md ing at this stage. ‘
L, 4 devllno in the red colour value was found. in all casce of prolonged
hee.ting of the acid aqueous solution. This confirms & finding of the United
Naetions chemists, | '
15, Rakshit remarks concerning his “'porphyroxine" that "when its diiute mineral
ecid solutions are kept exposed to eir, they assume a fine Vpink porphyry colour"
- implying that sir (oxygen) is necestary to development o_f‘{:he colour., We
therefore tried an experiment to determine if this is the cause, Ether containing

/"porphyroxine -
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_ "porphyroxine 1mecoig1dizie" was evaporated to dryhbss in a pyrex test-tube,
préviously drewn down to.fecilitate sealing off. The residue was covered with
10 6;;. 'dilut.e HCl, then the. solution was at once.frozen by immersing the -tube
in a‘fre‘ezing mixture of dry ice and ecetone. The tube was then evacuated of
air by mea.ns of a vacuum pump., The solution was then melted and the tube
pumped "out_ﬁaga,in. This process was repeated several times., Finally the tube
was sealed off, warmed slowly to. room temperature, then immersed in wem vater
at 50° C. for meverel mutes.., The red colour developed much as usual, first
appearing as a pure pink. In an open tube a solution from the same sample first
essumed & 1ight orange tint before becoming red. |

VII, EXTRACTION AND. pH EXPERIMENTS

"16. Opium extraction with water at the natural opium pH and “porphyroxine-
msconidine” extraction at various ﬁvalues

In & series of experiments the weished Turkish sta.nd,ard.ized opium aample
vas .finely ground and tlmn triturated with Lo cc. of water.- The pH of this
solution was found to be 5 9? e.ft.er about one, hour 8 standing with occasional
stirring ‘tha opimn~watar mixture wa.a filbered. 'l‘he filtrate .wes. then titreted
with the appropriate volume of 0. lM hydrochloric acid or sodium hydroxide base
to produce a certain pH value. The pH obtained wes moasured electrometrically
using a model H Beckman meter equipped with a type 015 gldae eleotrode for
values 1 to 9. and an E electrode foi higher velues. This opiumm golution was
then extracted with ether for five and one-half hours, end the 8 measured again
after removel of the ether. Ths amount of "porpb,yroxine-msconidina" ovbtained
was determined by developing the red colour in 10 cc dilute EC1 (l per cent by
volume of concentrated HC1) am meaanr:lng the colour of the red solution in
the 1/16 inch cell of the Imribond tintometer. The foilowing results were
obtained., . T - -

co acid or .. pH after ether  Red colour in

base added PH found . .extraction. - Lovibond units
7.8 acid 2.30 . 2.40 L 0.2 R
VT LI 3.12 3.23 T Y |
- 4.08 sample l.ost . -

0l9 " ,'l‘o93 ¢ l“ w ’ 2.2} )‘

0.9 ™ 5.09 4.63 A‘ 3.2

0.0 5:97 '5.10 2.4

105. baBe 7 owj . 5 0-59 - 370 1
k7ot 8.01 6.01 ..2.0

10,5 " 9,04 8.90 2.1

15,7 "o 10.04 10.50 2,3

9.0 " 11.12 10.63 2.3

/The greatest
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The greatest amount of “pormraxim-meconic}im“ vas. extracted in this
method between. pBZ :to 7. “The ‘pHo.at the end 0T ; bhe ether .extmction vere
4.6 to 5.6, There was insufficiont buffer actlon Lo mamtain the pH during
the ether e*ctracﬁion. “Poor results with o, 34207 1ess suggest that ‘
porptwroxine»meconia.ine wes' changed fo.en. eu’m‘ msaluble compound, probab]y
the red: compoun6 2 ‘before: 1t: could be extracted, This series ghowa that ‘
“porphyroxina ‘meconidine™ ean be-extracted to a large ' qx?exgt from en aqueoué -’
opium solution ‘without further mamipulation at 1ts mtura]i pH value. o '
.17. Extraction o7 Spiuik apnd "porphyroxine ~meconidine at _verious o vilues
In this sexies of experiments acid or. ulkali was added to the waber with
which the opium was trituratad. The pH of this water extraction of the opium
was determined as ‘well as the pH after fiktration 1mmdiabely prior to” the
extraction of porphyroxine -meconiaine Then 40 cc of ‘f}hib filtrats
repre&enting 1 gramme opiuxn waa extracted with ether for five end one -half
hours, and the pH sgain dotermined after the e,.traction. . The "porphyroxine-~
meconidine" obtained was determined by dﬁ?élépinb'the colour in 10 cc dilute
HC1 and messuring it ir the 1/16 dndh cell of the Lavibond tintomster. ‘The
following results wore obtaimed: e L

pH of - H of - T
-cc acid or sclutlion opium = . pH after. Red colour in
base used uged solution extraction Lovibond units
9.7 HC1 1.62 2.80 2.62 £0.8
3.7 Y 1096 425 3,78 3.2
1.9 " 2.24 .. 485 4 18 3.h
0.8 " 2.60 5.86 4,71 3.3
0.1 NaOH 92,78  5.18 5.81 - 2.5
1.5 " 11.36 . G2 ., 5.2 2.6
2,5 " 11,60 742 5480 2.5
10,5 " 11.92 ¢ 8382 L 7.6 3.2
.7 " 12,06 9.05 8.90 3.8
9.1 " 12,10 947 9.58 h.3

The first result is- low because oi the conversion of "porphyroxine-
meconidine” to the red compound before it could be extracted by the ether, The
aqueous solution at pH 5.8 to T.4 contained cons:.dembly ‘less "porphyroxine -
meconidine” than at either higher or lower vH values, Highest values were
obteined from the acid solution of pﬂkl& 85 (4.48 eiter the ether extraction)
end pH 9.47 (9.58 after the ether ex;tmc tion), This was the highest pH tried

in this series of experiments.
/VIII,
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VIII. SPECIROPHOTOMETRIC CURVES OF "PORPHYR"

18. The ebeorption spectrum of the "porphyr", the red compound formed, has been
meagured, using the Beckman DU Model spectrophotometer. The important maxima
occur at 283-287 mu (U.V.) and 505 to 520 mu (groen); but it seems possible that
the former is really Que to cryptopine. The latter haps beon chiefly used in this
work. This peak is sharp, extent of about 2 gu, and thus should provide
excellent sensitivity for a guantitative method. The curves obisined ere similor
for all the oplums testsd so far, that 1s all the peeks ccour at the same places
with all the oplums tested.

IX. CONCLUSIONS

19. The msthod hes great value for indicating the origin of opium. The cplum
from India usuelly yields a high 1o very hnigh value, thet from Iran usuelly low
to very low. Intermedlate values are cieracterigtic of the opiums from Turkey
and Yugoslavia, but occur also in mgst other countrics, even including Iran and
India. The greatest value 1s in demonstreting Indien origin. In our tests no
non-Indian semple, except the Japuuese one, was found to yield a higher valus

then 15.2, whereas nineteen of twenty-three Indlan semples ylelded values of 20

O nore.

£0, Our oxperiments indicate that mors wourl could profitably be done to arrive
at the best method of extracting the "porphyroxine-meconidine" from the opium end
then from aqueous solution, and converting 1t to the red compound. Results
fshould be accurately duantitative -« at lemst in & comparative sensc - and

caslly reproducible., We intend to dc more work on this problem.

- . e
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