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-0- liquid chromatography (HPLCJ was Grst used for the sepa- 
ration of alkaloids in opirrm in 1973 by Wu CP cri,L, who separated four opium allrnlaids 
and heroin. Since then, various cbromatograpbic systems such as ion-, 
adsorptions and normal and reverse partition dm~togzaphy’-“, have been 
adopti For the simultaneous separation aad -on of Cve or six -jar 
~~idsingamopiam,~~~kmreporkdofgradientel~~fiom~ 
&sorption mode cobmm and of isccratic elution in an ion-pair revcsed-pbasechrc+ 
-g=phy- 

A Waters Model ALC/GPC 204 liquid cbromatograpb, equipped with a 
Model6000Apump,aModel440detecbr(254nm)80daMOdelU6ginjector 
(Waters Assoc., Mil&d, Mass., IL&A.) was used. 

TheooIumnswere~tulxs(3CNl x 4mmI9.),pa&dwithNu- 
ckosil 1OCN or Nucbsil 1% (Machesey, Nagd & Co., Diiren, G.F.R.). 

Miz6i%?Jlham 
Amixtmeofl%ammonirnn~~br&ri~HadjFIstedwithaceticacid)aad 

acetonitrik, or a mixture of the b&&r, acetonitrile and dioxane was used. - 

Alk.&&ikstm&dsohzba 
10 mg of morphine, 10 mg of ooddne, 10 mg of &yptopiuG 10 mg of tbebainc 

lomgofnarcotineand2mgofpapaverieeweredissohredin~~o~andmade 
upto20mL 

I 
-=?f-.bgMIrrpirmr 

A2-gamountofgamopiumwasm&@caRysh&enwith2Osnlof2.5% 
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<80:10:10); N 1.5 InymiQ. 1 = MoIphine: 2 = cadeina: 3 = 
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Of&Calii_fO~cachdkaloidai.Ad meamemmt of the height ;Of the tir- 
rqo@ugpatriurhechromatogramoftirturtrrtct. 

co&S&t of variatiou of the n~cthod by repeat& analyses for the in- 
~a&aluidwaslegsthanl.S%(ITabkIl). 

. , _This me&It@ is_- convenknt for the simultgueoug &crmination of opium 
a&&&is in rout& auaIy& as the preparation of sample & &sy;the chromato- 
graphic~issimpte;tbeanatysis~isshortandthe~onissati~ry. 

TABUII 

BEPROD- OF TEE DTATIOPS OF ALKALOID8 IN GUM OPIUM 

Gum opiam fkaan India (No. n-3.8). n = 16. 

MQMf= c* N- pppbmtnc 

A- llas2% 3-3w 2.22% 664% 0.40% 
SD. . . 0.163 iMa9 0.w 
CV. 1.4% . zig 13% 14% 15% 

-T%e authors thantc Dr. H. Nmura, for his support of this work, and H. 
Noguch& for ehnicai as&tan= 


