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DETERMINATION OF THE ANHYDROUS MORPHINE CONTENT OF AROMATIC 
CHALK WITH OPIUM MIXTURE BP 

K .  He l l iwe l l ,  P .  J e n n i n g s ,  William Ransom & Son p l c ,  H i t c h i n ,  Herts SG5 lLY, U.K. 

The B r i t i s h  Pharmacopoeia  ( 1 9 8 0 a )  monograph f o r  a r o m a t i c  c h a l k  w i t h  opium m i x t u r e  
c o n t a i n s  no a s s a y  f o r  a n h y d r o u s  morphine .  A s u i t a b l e  method i s  now d e s c r i b e d :  
A 5.0 m l  p o r t i o n  from t h e  homogeneous p r e p a r a t i o n  was mixed w i t h  3 m l  3M H C 1  and 
5 m l  water and  a l l o w e d  t o  s t a n d  for  5 mins  u n t i l  t h e  e f f e r v e s c e n c e  had s u b s i d e d .  
15  g s u c r o s e  were d i s s o l v e d  i n  t h i s  m i x t u r e  w i t h  t h e  a i d  of g e n t l e  h e a t  ( t h e  
t e m p e r a t u r e  was m a i n t a i n e d  be low 50 ) .  The r e s u l t i n g  s o l u t i o n  was t r a n s f e r r e d  t o  
a s e p a r a t o r  w i t h  t h e  a i d  o f  5 m l  5M ammonia s o l u t i o n  and  10  m l  e t h a n o l  (96%v/v )  
and  e x t r a c t e d  w i t h  20 m l  c h l o r o f o r m  and  t h e n  w i t h  2 x 30 m l  o f  a 3 : 1 m i x t u r e  o f  
c h l o r o f o r m  and  e t h a n o l .  Each c h l o r o f o r m  f r a c t i o n ,  a f t e r  s e p a r a t i o n ,  was washed ,  
by g e n t l e  a g i t a t i o n ,  w i t h  t h e  same 12  m l  of a 3 : 1 m i x t u r e  of water and e t h a n o l .  
The combined c h l o r o f o r m  f r a c t i o n s  were e v a p o r a t e d  t o  d r y n e s s  and t h e  r e s i d u e  
d i s s o l v e d ,  as  c o m p l e t e l y  as  p o s s i b l e ,  i n  10 m l  c a l c i u m  h y d r o x i d e  s o l u t i o n  u s i n g  
g e n t l e  h e a t .  The s o l u t i o n  was c o o l e d  and f i l t e r e d  i n t o  a s e p a r a t o r ,  and  t h e  
p r o c e s s  r e p e a t e d  w i t h  a f u r t h e r  10 m l  and  5 m l  c a l c i u m  h y d r o x i d e  s o l u t i o n  u s i n g  
t h e  same f i l t e r  a s  b e f o r e .  The combined c a l c i u m  h y d r o x i d e  s o l u t i o n s  were e x t r a c t e d  
w i t h  2 x 10 m l  c h l o r o f o r m ,  and  t h e  combined c h l o r o f o r m  f r a c t i o n s  were washed w i t h  
10  m l  water. The c h l o r o f o r m  was d i s c a r d e d  and t o  t h e  combined aqueous  f r a c t i o n s  
were added  10 m l  M HC1, and  t h e  whole  was e x t r a c t e d  w i t h  a f u r t h e r  2 x 10 m l  
c h l o r o f o r m .  The combined c h l o r o f o r m  f r a c t i o n s  were washed w i t h  10  m l  water and t h e  
c h l o r o f o r m  d i s c a r d e d .  The combined aqueous  l a y e r s  were h e a t e d  on  a wa te r -ba th  t o  
remove any  r e s i d u a l  c h l o r o f o r m ,  c o o l e d  and  made t o  100 m l  w i t h  water. To 20 .0  m l  
of  a f i l t e r e d  p o r t i o n  of t h i s  s o l u t i o n  were added  8 m l  o f  a f r e s h l y  p r e p a r e d  
l.O%w/v s o l u t i o n  o f  sodium n i t r i t e  and  t h e  method c o n t i n u e d  a s  for  t h e  d e t e r m i n a -  
t i o n  of anhydrous  morphine  i n  t h e  monograph f o r  c h l o r o f o r m  and  morphine  t i n c t u r e  
( B r i t i s h  Pharmacopoeia  1980b)  commencing a t  t h e  words :  I . . .  a l l o w  t o  s t a n d  i n  t h e  
d a r k  f o r  f i f t e e n  m i n u t e s  . . . I .  Anhydrous morphine  c o n t e n t s  a re  g i v e n  i n  T a b l e  1 ;  
r e p l i c a t e  d e t e r m i n a t i o n s  were per formed on  a l l  s a m p l e s .  Samples  ( i)-(i i i)  were 
p r e p a r e d  from opium t i n c t u r e s  w i t h  known anhydrous  morphine  c o n t e n t s  and g a v e  t h e  
r e c o v e r i e s  of a n h y d r o u s  morphine  as i n d i c a t e d .  Because  o f  p o s s i b l e  i n t e r f e r e n c e  

T a b l e  1 :  Anhydrous morphine  c o n t e n t  o f  aromatic c h a l k  w i t h  opium m i x t u r e s  
from o t h e r  components  o f  t h e  m i x t u r e ,  

a r o m a t i c  c h a l k  w i t h  opium were p r e p a r e d  t o  t h e  B r i t i s h  Pharmaco- 
m i x t u r e  B . P .  p o e i a  ( 1 9 8 0 a )  f o r m u l a t i o n  b u t  o m i t t i w  

Sample  Anhydrous morphine  % r e c o v e r y  
c o n t e n t  (%w/v) of morphine  

( i )  Mean 0 .054  

n = 4  

( i i)  Mean 0.052 

n r 4  

( i i i)  Mean 0 .053  

n = 3  

Range 0.052-0.054 102 .9  

Range 0.051-0.054 99 .0  

Range 0.052-0.054 101 .9  

I 

t h e  opium t i n c t u r e .  When t h e s e  were 
a s s a y e d  by t h e  d e s c r i b e d  method,  t h e  
r e s u l t  was a n  a p p a r e n t  anhydrous  
morphine  c o n t e n t  of -0.001 t o  +0.002%. 
T h i s  compares  f a v o u r a b l y  w i t h  a n  
a p p a r e n t  a n h y d r o u s  morphine  c o n t e n t  o f  
*0.001% o b t a i n e d  as a background r ead -  
i n g  when 20  m l  p o r t i o n s  o f  0.1M H C 1  
were a s s a y e d  by t h e  d e s c r i b e d  method 
commencing a t  t h e  a d d i t i o n  o f  sodium 
n i t r i t e  s o l u t i o n .  S u i t a b l e  l i m i t s  f o r  
t h e  c o n t e n t  o f  a n h y d r o u s  morphine  i n  
a r o m a t i c  c h a l k  w i t h  opium m i x t u r e  B . P .  
would be  0.045 - O.O55%w/v. 

B r i t i s h  Pharmacopoeia  ( 1 9 8 0 a )  H.M.S.O. London, p687 
B r i t i s h  Pharmacopoeia  (1980b)  I b i d .  p834 


