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EFFECTS OF ASCORBIC ACID AND DISODIUM EDETATE ON THE DEGRADATION OF 
ISOPRENALINE 
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W e  have p r e v i o u s l y  r e p o r t e d  an ion-pa i r  high-pressure l i q u i d  chromatographic 
method t o  determine i s o p r e n a l i n e  i n  t h e  presence  o f  i t s  known degrada t ion  
products  and o f  a s c o r b i c  a c i d ,  disodium e a e t a t e  and sodium m e t a b i s u l p h i t e .  The 
method w a s  used t o  examine t h e  e f f e c t s  o f  a u t o c l a v i n g  i s o p r e n a l i n e  i n j e c t i o n  
(0.02%) i n  2 m l  n e u t r a l  g l a s s  ampoules f i l l e d  w i t h  n i t r o g e n  and showed t h a t  t h e  
s t a b i l i t y  o f  t h e  i n j e c t i o n  to  a u t o c l a v i n g  could be  enhanced by adjustment  o f  t h e  
pH t o  2.75 and by t h e  a d d i t i o n  o f  a s c o r b i c  a c i d  0.18, disodium e d e t a t e  0.01% o r  
both  subs tances  (Clements e t  a1 1979,1980) .  

I n  t h e  p r e s e n t  work t h e  i n f l u e n c e  of a s c o r b i c  a c i d  and disodium e d e t a t e  (EM'A) 
on t h e  k i n e t i c s  o f  o x i d a t i o n  o f  an aqueous s o l u t i o n  o f  i s o p r e n a l i n e  hydrochlor ide 
w a s  i n v e s t i g a t e d .  Experiments w e r e  c a r r i e d  o u t ,  p r o t e c t e d  from l i g h t ,  a t  90° and 
pH 2 . 8  (c i t ra te  b u f f e r  0.04M) and a t  60° and pH 7.0 (phosphate  b u f f e r  0.027M) w i t h  
o r  wi thout  c u p r i c  o r  f e r r i c  i o n s  (10 ppm a t  pH 2.8; 4 ppm a t  pH 7 . 0 ) .  III each 
experiment  5 m l  o f  i s o p r e n a l i n e  hydrochlor ide  s o l u t i o n  (0 .4%)  w a s  added t o  95 m l  
of b u f f e r  (prev ious ly  h e a t e d  t o  t h e  r e q u i r e d  tempera ture)  i n  a f l a s k  (500 m l )  
f i t t e d  w i t h  a condenser ,  gas t u b e  and thermometer, and immersed i n  a water-bath;  
water -sa tura ted  oxygen w a s  passed  through t h e  s o l u t i o n  a t  50 m l  min-l. Al iquots  
w e r e  removed a t  i n t e r v a l s  and ana lysed  f o r  i s o p r e n a l i n e .  

Table  E f f e c t  of a d d i t i v e s  on loss of i s o p r e n a l i n e  from l i g h t - p r o t e c t e d  
oxygenated s o l u t i o n  ( 0 . 0 2 % ) .  F i r s t - o r d e r  ra te  c o n s t a n t s  (s- ' )  x lo5 

Addit ive pH 2.8 a t  90° pH 7 .0  a t  60° 

None 1.08 32.5 
0.1% a s c o r b i c  a c i d  0 - 8 2  
0.01% EDTA , - 0  43.9 
0.1% a s c o r b i c  a c i d  +) 
0.01% ElYTA ) 
cu++ 8.5 169 
CU+' + 0.01% EM'A '% 0 28.5 
Fe+++ 2.93 77.1 
Fe+++ + 0.01% EDTA - 0  98.3 

a , b  

a I c  

- 

- 0 . 2 1  

a :  degrada t ion  n o t  f i r s t - o r d e r ;  50% l o s s  i n  205 (b) o r  250 ( c )  min. 

Ascorbic  a c i d  had l i t t l e  o r  no p r o t e c t i v e  a c t i o n  b u t  t h e  a d d i t i o n  o f  EM'A enhanced 
t h e  s t a b i l i t y  a t  bo th  pH v a l u e s  ( T a b l e ) .  EDTA a l o n e  was e f f e c t i v e  a t  pH 2.8 
b u t  n o t  a t  pH 7.0. A s  expec ted ,  t h e  a d d i t i o n  o f  metal  i o n s  i n c r e a s e d  
degrada t ion .  EDTA gave complete p r o t e c t i o n  a g a i n s t  added c u p r i c  i o n s  a t  pH 2 . 8  
b u t  some degrada t ion  occurred  a t  pH 7.0. I n  c o n t r a s t ,  EDTA p r o t e c t e d  a g a i n s t  
f e r r i c  i o n s  a t  pH 2.8 b u t  enhanced t h e  degrada t ion  a t  pH 7.0;  a s i m i l a r  f i n d i n g  
w a s  r e p o r t e d  by Green e t  a 1  (1956) who showed t h a t  a d r e n a l i n e  degrada t ion  by 
f e r r i c  i o n s  a t  pH 7.4 w a s  i n c r e a s e d  by EDTA. 
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