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FURlitER DATA ON •'i?b~tNE-MECONIDINE't 
By 0. G. Farmilo and P. M. L. Ketmett. 

A repart from the chemists of the Organtc Chemistry and Narcottc Section, 

Food and Drug DiVisions, Department of National Health and Welfare, Ottawa, 

Ontario, Canada. 

I. OBJECT 

1.. The abJect of this paper is to show confirmation of the United Nations 

results in regard to variations of "porphyroxine-meconidinen wtth origin, and to 

report on same of our original res,ea.rches. 

II • S.AM.PIJm USED 

2. These were samples tram some of the same opiums used by the United Nations 

chemists. They were supplied by the United States Government through the lctnd 

co-operation of the Narcotic Control Dtvision1 Department of National Health and 

Welfare, Ottawa, Canada, and the Narcotics Bureau of the United States Treasury 

Department, Washington, D.C. The co-operation,of offtc<l,als in these agenctes and 

the help of Dr. L. I. Pugsley and Dr. c. A. Morrell of the Food and Drug Divisions 

Department of National Health and Welfare, Canada, is gratefully acknowledged. 

3. The samples analysed l'7ere all weighed in the air-dried condition. 

III. MFmiOD FOR TABU.LATED ANALYS1il3 

4. The method used was based on the one developed originally by Fulton and given 

in E/CN. 7/117/Add.2, page 16. Some modifications of our own were introduced. 

The method as finally used was the same as that given in E/CN.7/195, with the 

following partial exceptions: 

The mixture o~ water, lime, and.opium, was sttr~d tn the mortar for one 

hour. The ether used was ftrat freed tram peroxides by shaking with aofdulated 

ferrous sulfate solution. The filter~d aqueous solution was extracted , 

continuously with ether a~out four and one-half hours, until a negative teat for 

"porphyroxine-mecontdine" was obtained wtth the :return ~ther;.~ The ether was then 

recovered by redistillation, the restdue remaintng in the flask. The color l'rae 

developed by treating the residue wt th 5 co 1 vol.~b Bel and heating at 80°0 for 

about twenty minutes. The solution was then poured into a 10 cc. volumetric 

flask and rinsed in with additional small portions of dilute Bel, warmed tn the 

flask, until the total volume was 10 oo. The colour was read by means of the 

LoVibond tintomater, usually tn the 1/16 inch cell, The results were, therefore, 

multtplted by two to correspond to the United Nations results (E/CN.7/195). vllien 

necess~y, the solution was diluted further, always wtth the 1% Bel, and the 

readtng multiplied accordingly. 
/IV. TABULATION 
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5. The :following table gives the color values found, in red Loviboml 

units~ 

India 

Baroda State • , . • • • . • . • • , . • • • . • . 
Old seizure of Gwalior biacu.i t opium 
lvlawar ste.te. . . • . • . • . • . • ' . . • . • . • . . 
u.s. seizure from ''S1lvartrolnut'', san F'J.1 ancisco •••.• . . 
'l'onk state .. .. . • • • • .. • • • 
Indore State . . . . • • • . . .. • . . • ., . • . • .. . . • . . 

• • • 7.8 
• • • . • . 7. 8 

9.2 
11.4 

~ . . 20.0 
• ..• 20.4 

Gwa11or State~ .•••• , . • . .. .. • ., 20.6 
.Seizure .of: standardized opium. • • . • . • . • • • • • . • • ·•· 22·. 0 
RatJ.em Ste.te , • • • .. • • •. •· • • •. ,. , , •. , • , .. · •. . . . • . ·• ·22. 8 
Ex-port 43 385., Marc k .1944 • • •. • • • • • • . • . .. • • • • . 24 • 2 
U.S. sei.zu.ro. from .''Silverwalnut•~ at Seatt1-J .. .. , •• • •• ~ ••• 26.2 
Export. 63913., Mel11nckrcrlt. 1944. • • • •. . • • • • . • • 26.4 
De we s J uni.or. s.tate. •. • . •. • • . • . .. •. •. . •. • • . • . • • .. • • • 26. 4 
l 1 iploda St~t.e. •. • •. • . • . • .. •. • , ••..•.• ·29.2 
J aorfJ .S t.a te •. . . •. .. • . • . • • . .. • . • . •. ,. • . • . • . • . • . • . . . 30.2 
Pe,rtabgarh State . • • • . • • • • . • • , . • • • • • . • • • . • . 30,6 
Export 44121, Mellinclcrood.t 1944. • . • • . • .• 32.0 
Sailana. Stete . ...•.•.•.•..••...........•.•.. 40.0 
United Provinces • • • . • . • • • • • 40.0 
Site Mau. S:tate .•.••• , •. • • • .. . • • • .•.•.•.•.••... , . 43.4 
f:. Stat~ of. Eeat Punjab • • . • • • . •. . • . • • .. , . • •. • 44.0 
~ Punj!=Jb. H.ill St~te._ ..••••••.•.•.•.•.• , • •. • • • . • • • • ., • 52.0 
~ota~ st~.te. • •. . • . •.. 0, • •• • •• • • ••• ,54.4 

Afghanistan · 

Export 63910, Mellinckt,odt 1943. ·• 
Export·63909; Mollinckrodt 1943.·. 

. . . . . . . . ' . . . . . .• . . ~ . . . . . . . . . . . . . . 
:¥'!l£O~lavie 

Export 63915, M~llinclet'odt 1938 .•. 
Export 44125, Malllnckrodt 1941 •.•.• 
Export 63914, Mellinckrod t 1943. • 

···.· 

. . . . . . . . . ' . . . . . . . . . . . . . . . . 
. . . . . . ' . . . . . . . . . . 

/Far Eastern 

8.0 
12.2 

4.0 
7·2 
·r.4 
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~~estern Countries 

Mongolia , 
China (t4enchurie) • • 
Singapore atocka ("Malayan'') 
Korea •• 
Japan. 

Sandikli 
!sparta, .• 1 

Malat,y-e. 

• 

. • 
• 

.. 
. • , 

.. 
Corum. ,. .• . • • • •••• ~ .• 
.E~port 44123 1 Mellinckrodt 1944. 
Sinav. , • 
Seizure.of at~ndard1zed ••• 
Export 63~11, .Mallinckrodt 1946. 
Usak ' . _. . . . . . . 

• 

. . 

Expor.,_ ~4124, Mallinck:rodt 1944 ••• 
Provincial name lost, .probably. Afy:on 

.. Kermanahah 
.Khor{Jssan. .. . 
Sticka, purple-red. labels •. 
Iafehap. ••. . . •.. . •·· 
Fare •• 
Export 63409, Merck 1947 
Lorestan • • • 
Expo:t"t 63916, Mrcllinckrodt 1944. 
StSoka, blua•g:reen labels. 
Kerman 
Malayar. • 

.. . . . 

.. 

.. 
• 

• .. • 

• 
• • . . 

• 

• .. • • .. .. 
• 

• • • • .. • • 
• 

•. 
• . . . ... . 

... 

·, ...• 

• 

.. 
• 
• . .. 

• 

• 

.. . 

,. 

• . • 

• 

• 

• 

• 
• 

. ....• 

.. . . 

. ' . . . 
• . . 
• • • 

.· . 

• 
• 

•. . .. 
• 

.. . ' 
:'• 

C.8 
9.6 

13.2 
15.2 
G;.o 

4.2 
'6.4 
8.4 
·8.6 
2.6 
9.0 
9.0 
9.8 

·10.2 
10.4 
11.4 

1.6 
2.2 
2.6 
3',0 
l~. '5 
4.6 
6.4 
6.4 
T.6 
r{ • 3 
7.8 

jv. DISCUSSION 
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6. Our results, averuge s.amew~t lo~er than t~ Unitea: Nat:tons results for· the 

eatOO oam:ples, but are .. of,theia~ go~ral~megnitud~, and ·show exactly the same 

cll'.ss j_ f im::. t. :ton: 

In;lia .... genol'ally high to ver:y high 
(nineteen s~;;.m·,)lea out of bventy .. three w:J.th colour 
vulue ~~0 or more 1 up to 51+.4.) 

Iran ·.: .. · nlncliUm low to very: lQW . . ' 

(n'-lt\~8 'i .8 down t.o 1.6,; eight oomplea out of eleven 
le r;s 'tllEUl 6. 5) · · · •· 

, . . . Other cotul.tl'ies ·· • generally int.enuedlate · 
. ' ' 

\li t~1 the exqeption of' the Jul?anese sample, which, as in· the United No. tiona 

results, tHlS b;;_r,~~ot ~t· ail" (£55~0-67.2) ~ ~o uon.lin(Uan sample in O'\U' possession 

yielded e. value g::.f'€Ja:ter thn.n 15.2. For values 'below 15.3, with only three 

.<?xcepti;:ms out of twenty-three samples, from countries otlwr than Iran. the 

~esul t~ 1-1er~ ~bove 6 .'5 ;. t.nerefore · only in small :pc.rt overlapping tlle Iranian 

valu~e. 
'' 1. The gonerr'.l com~1arison of ·our l'eeults with those of the United Nations 

chemists is shown in the accompanyin{;; gra-plls. (St1e J\n:n8:X: I.) 

8. 1l:ha !:;?-3itn.UJD. discrepe.nc faa in different classes of readings be tween the 

United. Nations ro:mlts and ourfl -wero the following: 

91a_1:1_s* bY..2_Uf.:.EG~ll.ta_: UN result Our result, Difference _ ... _ .. _ 
-~,......,....·--·-; 

High vulues, above 20: 
United . Provinces (India.) "53.1 40.0 -13.1 

.. 
. ·'In txn1uso.iato values; 

. Mal'::.yer. (Iran) 1~1.,5 7.8 ·- 1·1 . ' 
Low V13.lv.es, ~ess thf!,n 6.5: 

Isfl.lhan (!run) 
f •,' a.o 3·0 5.0 -· 

In b~th tha las·b ;,~wo l:ieaulte, om· lower values are more normal for Iran than 

the United Nations :resi.U.ts on these particular se.mp.les. 

9. In consid.erj.ng possible reasons for ·diSCl'e!)l:lllcies t\-10 pointe should be 

especiallY noted:. 

J 

( 1) Our results in genel~e.l we1"e lower; if flny correction is applied for 
., ' . 

thj.s, the' magri.i tude o:f' 'ariy large· negative. dlscre:poncy is corx·espondiD€l.Y 

l.educed; . .. ... 

/( 11) The 



(ii) The original samples were n2~ ground up_and thoroughly mixed; it is 

t.lJBX'Of'Ol'9 q_ui te :probaile tihat aome 0 if'fe:t'enCeS ·1n results are di1.6 to .. 

actual differences in. the por~ions taken: from ·the original lump of 
.) ... ,, 

Other rev.sons :f.'or a.ifferences are the following: 

( Ui) 'l'he methods were ·not quite ident:l.cul; 

( iv) 'l'lle L::lvibond tintometer io rather ine.ceurate end readings by different 

observers even,on the same.solution might possibly differ by as much 

'-'·s 10 lX71' cent oi' the value. 

10. Coru=;irlerins tho various rem::.on.:> for discrepanc:ies, the results correspond 

qu:i.te conv:tncingl;y. · The relation of "porphyroxino .-mecon+dine" values to origin 

io defin:ltr.). ,, : 

VI.· NOTEG OliJ THf•~ METHOD 

11. The all~al:Lnity o:f·tbe l:tme-must.be Bt'ltisfactol-oy. Subsequent to some early 

difficultie{; ·He hc:ve used freQhl;:( s-la~ea. lime. 

12. It J.s necescc-.ry also that the opinm t-md lime be very well ground up with 

\-:ater and mixe(l thoroughly. bolllt3 of ou1· enrly ex:pel'imento in which powdered 

opium was merely m:i.xed nnd st:i.rrec \?ith l:i.me e.nd water in a beaker by means of 

a stirrinG rod., resul tee. in only a.bo_ut half or less of the "porplzyroxine­

mecon:idine" bc:l.nG recovered ..• 

13. In on~er to secure ao complete ex-traction as possible, we contj_nued the 

stirring of the opium in lime water solution for one hour· before filtration. 

He have f'.1und, hm-Jever, the.t if the mixture rema:lns standing more than one hour 

the results 1\)r 11 Il0l':ph,yrox~.l1e o•meconidine II are low. Probably there is some 

oxidation o:t' the :phenolic allmloid in allcaline lllf)dillDl. At any rate it is 

definite thot thel'c is some loss of cleterminable "porphyi·oxine -meconidine" from 

too··long stcu1<ling at this stace. 

14. A decline in the red colour :value was found in all casce of prolonged 

heating of the ac:l.d aqn.eous solution. This confjrms a find.ing of the United 

Na.t1ons chemists. 

1). Raksh:i.t remarlcs concerning his .·"porpbyroxine" that "when its dilute mineral . . . 

acid solut:lons al'o ke:pti exposed to Hir, they ussume a :fine J;l1nl.c :porphyry colour" 

··-- implyinG that cJr (oxygen) is necesL.ary to development of _the colour. \.fe 

therefore tried nn experiment to determine 1f this is the case. Ether containing 

/"porphyroxine-
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_ "~rpblroXille-:meoo~idirie" was eva.pol'Ooted to ~as in a pyrex test~tube, 

previously drawn d,own to:.fac:l.litate sealing off. T:be residue was covere·d with 

10 cc ~ dilute HCl, then the .. solution· was at ·once. frozen by immersing the tube 

in a freezing miXture ot dl7 ice anQ. Gee tone. The . tube was then evacuated of 

air by me~ ~f a ~vac;u~. pwap. T.he solution was ·:then melted and the tube 

~~ped out -~ain. T~is prece_ss was repeated several times. Finally the tube 

was sealed. off, ~B.l'IIEtd •low,l.y to. room temperature 1 ·then 1~~~~~~ersed 1n wam water 

at '5o0 c. for aeve;r~ udnutes. The red colour developed much as usual,· first 

appearing as a pure, pink. In an op:ln tube a solution trom tbe same sample first 

assumed· a 118ht oraiJ8e tint before becomiDS red. 

VII. EXTRACTION ~. pit E~Nl'S 

16. 1\un extraction-";li water at the natural o roxine-
msconid extract on at varioUEl 

In a series of experiments the weighed Tur~ish stan4ardized opium sample 

.was .finely .ground ~~ ~n tri t~ted w1 th. 40 ·c~. of wa~r. ·· .The . pH of this 
:· . . ' . .. 

solution was foUhd to be 5.97: att.er about one hour's s~ing.witb occasional 

stirrinS t~ o·~iUm"wa.ter miXture ·waa filte:red.' ·.The filtrate was _then titrated 

with tl1e ·appropriate ·volume ~f O.lM bydrochl~ri~ acid or sod~~ l\rdro~ide base 

to produce a certain pH value. The pH obtained was measured electrometrically 

using a model H Beckman meter equip~d vi th a type· 015 glass electrode for 
. . . ~ . 

values 1 to 9, and an E electrode for higher values. This opi\111. ~olution was 

then extracted with ether for five and one-half hours,: end the pH measured again 

after removal of the ether. The emount <;>f "porpl\Yrox1ne-mecon1dine 11 obtained 

was determined by developing the red colo¢ in 10 cc dilute BCl (1 ~r cent by 

volume of co~centrated HCl) a¢. •a$ur1ng the colour of the red ~olut.ion jn 

the 1/16 inch cell of the Lbvibond tintomter. The foilowing results were 

obtained. 

co acid or 
base added 

1.8 acid 
r'3 .14 " 

0.9 If 

0.9 . 'II 
o.o 
1.5 ba6e 
4.7 II 

10.5 II 

15.7 u . 

l9o0 II 

•.· .. 

·21 found 
2.30 
3.12 
4.08 
4.93 ... 
5·09 
5•tJ7 
7.08 

, 8.of 
9.04 

10.04 
11.12 

pH after ether 
. e.xtraction .· 

~ 2,;40 
3.23 

eeaple· lost 
-4:.58 
4.63 

'5.10 .· 
,5.59 
6.01 
8.90 

10.50 
10 .. 63 

Red colour in 
· Loviborid unite 

0.2 
0.7 

2.4 
3.2 
2.4 

.; . 3.1 
2.0 
2.1 
2,3 
2,3 

/The greatest 
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The sreate.et e:mo\lrit ot !'porptiy~~~~.OI\~4~~" was. extracted ih thts 
~ -' ... 

method between pH 5: to 7. ~~be ·Iiis·.&t the, el'lQ.·:pf ~he _ethe.f~.~;xt~ti~m W~l~ 
. .. . ... ' . '')' 

4.6 to 5 .• 6. There :~as inaufficio~t buft'tW act~9;) ~() mail).win ~ pH dur~ 
the ether e:ctr~~~io.ll: .·;Poor res\\lts Writh. PI.r~~ "or,}~~sa. S\18Beet that 

"porphyroxine.~c.ofiiaine·• w~1 o~d ;i.s:l:~·~:t;~:~~1.', j,l'u;loluble. compou.D.d1 probably- . 

the red c~pouna., .·befto:re ;tt~ .. c9uld be- ·f'Xt,J'~te{l.' Thi~·- series shOws 1imt 
• '.J' _: f . "i _ • , • I • ; • ; .. . .: II/ • , • . J 

nporphyroxine -meconidine •t ·ean be . exii~te~· ·~2: e. ~e.rge. e,x~\}t f:r'OI!l an.· aqueous 

opium aolution'~ithout turth&r J~aUipulation at ita natU:rai'pH value •. · ·· 

~ 1:7. Extraction of d;plujd and ~R!\!rO!-~~:!JSCOil;i1.i~.': p.t VSfi~':l~ .P!!~uea_ 
In this series of exper-nt~ acid or,~alk~l1.waa adcted to. the)we,:tez: with 

which the opium was triturated.. The pH of this we,ter ex.t;raction· of. the opium 

waa detennilled .aa··well! 'aa ·the ·pR after t';1.ltration :IJnlnLl.diatei.i prior to: the 

extl•action ,9f 11 porph,yroxine-meconii!1~11 ;. T~n 40 cc ,~ thi~ ffltrat€1"· . · 
; ' ~ I , .. - , .. 

representing l gramme opium was extracted: vith ether for 1'ive snd one-half 

hours, and ·Che pH again deteluined after tile extraction ... The "porplJyroxine­

maconidine'~"· obtained we:s ·aetenn.ill&et by devalopir.lg the colour in 10 cc d-ilute 

HCl ana me·e:euri:ne; it :il:i thG l/16 '1-ncth dell ot the Lovlbolid ·~intometer. ;The · 

f'ollow1Jl8 resulta were · obta.tned·: .. ~ . 

pH' of ', pH of 
Red ·colour in cc acid or solution opium pH after. 

base used used solution ex.tra.c tion ~:!.bond units -- . .. 
9. 7 HCl 1.62 2.80 2.62 :.o.B 
3'·7 . ·u .. ~ L96· ·4.25 ].78· .3.2' 
1.9 II 2 .. 24 . 4.85 4 .>«> 3.4 
o.8 II 2.60 5.86 4'~'71 3-3 oa N€tOH 9.78 5·78 5.81. 2.5 
1.5 II 11.36 6.42 5.42 2.6 '. ·•\ 

2.5 II 11.60 '7 .42 5.80 2.5 
10.5 II 11.92 ·8;42' ·, 7.46 3.2 
15.7 II 12.06 9·05 8.90 3.8 
19.1 "' 12.10 .9.47 9.58 4.3 

. .. ' . ~ :. 

The fil"Bt result is::low 'bec.ause of the conve:raion. O:f "porphyz•ox:lne-
• ••• ' ' I ~ <.. ' 

meconidine" to ~.Fed compound before it coulo. be €)~tracted by the ether. Tbe 

aqueous solution at ·:PH 5.8 to 7.4 contained considerably )esa "porpbyroxine-
11 . • . • ' 

meconidine than at either higher or lower pH values. Highest values llere 

obtained from the acid solution of pH 4.85 ( 4.48 ai'ter the ether extl'a.ction) 

and pH 9.47 (9.58 ?J,i'ter the ether ext~~c'tion). This was the highest pli tried 

in this aeries of e.xperilllante. 
/VIII. 
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18. The absorption spectrum of the "porphyr 11
, the red compound :formed·~ has been 

measured, u.aing tlle Be cl:man DU Model s pr:-1Ctr ophot ometor. The lmpcrtant maxima 

occur at 283•287 DfU (u.v.) and 505 to 520 ~ (green); but it seems possible that 

the former is real.4 due to cr,y1Jtop1ne. The latter haa been chiefl,y used in this 

work. This peak is sharp, extent of about 2 ~u, and thus should provide 

excellent sensitivity for a quantitative method. The curves obtainod are similar 

for all the opiums tested so far, that h; all th~; peaks occur at tho same places 

~ith all th6 opiums tested. 

lX· CONCLUSIONS 

19. The method has great value for indicatins the or:l.8in of opium. The orJium 

from India usually yields a high to Tlf".ry hip)l value 1 that from. Iran usually low 

to very low. Intermediate values are cllaracteristic of the opiums from Turkey 

and Yugoslavia, but occur also in m:)st othnr countri·:!a 1 evur1 includir1g Iran and 

India. The greatest val.ue is in demorJstratirlg Indian origin. In our tests no 

non-Indian sample~ except tho Japa.lJesV> one, tta:J found to y;l.eld a higher value 

than 15.2, whereas nineteen of' twenty·three Ind.ian samples yielded ·values of 20 

or more. 

20. Our experiments indicate that more work could profitably be done to arrive 

at the best method of extracting the "porphyrox1ne-meconidine 11 .from the opium and 

then .from aqueous aolution, and converting it to the red. cOl!Jpound. Results 

should be accurately quantitative M at least 111 a comperati ve senso - a . .nd. 

easily reproducible. We intend to do more work on tb.is problem. 
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