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The ae rob ic  o x i d a t i o n  o f  asco rb i c  a c i d  has been s t u d i e d  i n  a v a r i e t y  o f  aqueous 
s o l u t i o n s  and a range o f  pH values. Attempts t o  s t a b i l i z e  asco rb i c  a c i d  i n  
aqueous s o l u t i o n  by i n c o r p o r a t i n g  m i c e l l a r  concen t ra t i ons  o f  non - ion i c  s u r -  
f a c t a n t s  has r e s u l t e d  no rma l l y  i n  p r o t e c t i o n .  However, i n  one study, P l u r o n i c  
F68 was used as t h e  su r fac tan t .  a t  ve ry  low concentrat ions,  and an i n c r e a s e  i n  
o x i d a t i o n  r a t e  was observed (Blaug & Hajratwala, 19741. L i t t l e  i n f o r m a t i o n  i s  
a v a i l a b l e  about t h e  e f f e c t  o f  change o f  s u r f a c t a n t  s t r u c t u r e  on o x i d a t i o n  r a t e .  
I n  t h i s  work, t h r e e  p l u r o n i c s  (po lyoxyethy lene-polyoxypropylene b l o c k  polymers) 
have been i n c l u d e d  i n  aqueous s o l u t i o n s  o f  asco rb i c  a c i d  and t h e  r a t e  o f  ox id -  
a t i o n  measured i n  bo th  t h e  presence and absence o f  copper sulphate, as c a t a l y s t .  
The p l u r o n i c s  used, L64, P65 and F68, were s t r u c t u r a l l y  re la ted ,  having t h e  
same hydrophobe and an i n c r e a s i n g  h y d m p h i l i c  content .  

Degradat ion s t u d i e s  were c a r r i e d  o u t  i n  t h e  dark a t  pH 1.0 and 37' C. 
cases t h e  ae rob ic  o x i d a t i o n  o f  asco rb i c  a c i d  f o l l o w e d  f i r s t  o r d e r  k i n e t i c s .  

The r a t e  o f  o x i d a t i o n  of ascorb i c  a c i d  i s  i nc reased  i n  t h e  presence of  a l l  t h r e e  
R l u r o n i c s .  As the  P l u r o n i c  c o n c e n t r a t i o n  i s  increased, so t h e r e  i s  an i nc rease  
i n  t h e  o x i d a t i o n  r a t e .  However, a t  t h e  same concentrat ion,  L64 i s  more e f f e c t i v e  
a t  i n c r e a s i n g  the  o x i d a t i o n  r a t e  than  P65, and P65 i s  more e f f e c t i v e  than  F68. 

I n  a l l  

These r e s u l t s  a r e  summarised i n  Table 1. 

Table 1. F i r s t  o r d e r  r a t e  cons tan ts  (min x 10 -1 4 

% w/v 
P l u m n i c  L64 P65 F68 

0 0.49 0.49 0.49 

i n  aqueous s o l u t i o n  a t  pH 1.0 

-4 +++ 
I n  presence o f  1 x 1 0  M Cu 
L64 P65 F68 

71.68 71.68 71.68 
1 9.28 3.10 0.99 48.00 44.5 45.7 

5 21.21 13.07 2.39 49.2 32.9 33.3 
3 14.02 6.40 1.81 45.40 38.2 36.2 

-4 
When copper su lpha te  (1 x 10 PI c u p r i c  i o n s )  i s  i n c l u d e d  as a c a t a l y s t ,  t hen  t h e  
o x i d a t i o n  r a t e  o f  asco rb i c  a c i d  i s  d r a m a t i c a l l y  increased, b u t  i nc reased  t o  a 
lesser e x t e n t  i n  t h e  presence o f  p lu ron ics ,  as shown i n  Table 1. I t  can be seen 
t h a t  i n  a l l  cases t h e  o x i d a t i o n  r a t e  i s  much g r e a t e r  than i n  t h e  absence of a 
c a t a l y s t .  However, whereas, i n  t h e  absence o f  c a t a l y s t  t h e  o x i d a t i o n  r a t e  i s  
i nc reased  by P l u r o n i c s  i n  t h e  ascending o rde r  F68, P65 and L64, i n  t h e  presence 
o f  a c a t a l y s t  t h e  o x i d a t i o n  r a t e  is reduced by t h e  p l u r o n i c s ,  i n  t h e  reve rse  
order .  

Th i s  p r o t e c t i v e  mechanism o f  t h e p l u r o n i c s  i n  t h e  presence of c a t a l y s t  cou ld  be 
due t o  e i t h e r  t h e  c a t a l y s t  be ing s o l u b i l i z e d  by t h e  p l u r o n i c s  o r  t h e  p l u r o n i c s  
be ing " s a l t e d  o u t "  by t h e  i o n i c  e f f e c t  of t h e  c a t a l y s t .  When t h e  o x i d a t i o n  of 
asco rb i c  a c i d  i n  P l u r o n i c  s o l u t i o n s  was f o l l o w e d  i n  t h e  absence o f  c a t a l y s t ,  b u t  
i n  t h e  presence o f  sodium c h l o r i d e ,  a t  t h e  same i o n i c  s t r e n g t h  as t h e  c a t a l y s t .  
t hen  t h e  o x i d a t i o n  r a t e  was i d e n t i c a l  t o  s o l u t i o n s  w i t h o u t  t h e  c a t a l y s t .  
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