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INHIBITION OF CHEMILUMINESCENCE BY PHENOL AND SOME O f  ITS 
ANALOGUES 

R.F.A. Ginman, G.W. Hanlon, Department of Pharmacy, Brighton Poly technic ,  
Moulsecoomb, Brighton BN2 4GJ, U.K. 

The phenomenon of chemiluminescence has  been known f o r  many y e a r s  and has  been 
used f o r  chemical a n a l y s i s  v i a  t h e  a p p l i c a t i o n  of coupled r e a c t i o n s  (Kricka 6 
Thorpe 1983). One of t h e  b e s t  known chemiluminescence systems involves  t h e  
o x i d a t i o n  of luminol  (5-amino-2,3-dihydro-1,4-phthalazinedione) t o  
3-arninophthalic a c i d  i n  t h e  presence of hydrogen peroxide and a peroxidase.  In  
a d d i t i o n  i t  has  been shown t h a t  t h e  luminescence us ing  luminol can be enhanced 
i n  t h e  presence of c e r t a i n  s u b s t i t u t e d  phenols  such as p-iodophenol and 
p-phenylphenol (Thorpe e t  a1 1985). 
I n  c o n t r a s t ,  t h i s  paper r e p o r t s  t h a t  phenol and some of i t s  analogues were shown 
t o  i n h i b i t  t h e  luminescence genera ted  and t h e r e  was a range over  which t h e  
c o n c e n t r a t i o n  of t h e  compound under i n v e s t i g a t i o n  was l i n e a r l y  r e l a t e d  t o  t h e  
i n t e n s i t y  of l i g h t  emission.  200 p1 Horseradish peroxidase (30 u n i t s ) ,  200 ~1 
luminol M) and 100 1-11 of sample a l l  i n  Sdrensens phosphate b u f f e r  (pH 8) 
were p i p e t t e d  i n t o  c u v e t t e s  and p laced  i n  an LKB 1251 luminometer. The r e a c t i o n  
was i n i t i a t e d  by t h e  a d d i t i o n  of 100 p1 of hydrogen peroxide (4 x 
t h e  i n t e g r a t e d  v a l u e  of l i g h t  emiss ion  between t i m e  z e r o  and 60 seconds w a s  
recorded.  
a r e  shown i n  F igure  1 and a r e  g iven  as a percentage of t h e  l i g h t  emission 
observed w i t h  no c a t e c h o l  inc luded .  Suppression of t h e  luminescence by c a t e c h o l  
i s  l i n e a r  over  f o u r  decades of c o n c e n t r a t i o n  wi th  a d e t e c t i o n  l i m i t  of M 
( r  = 0.9998). 
The r e s u l t s  f o r  o t h e r  phenol ic  compounds s t u d i e d  a r e  d e p i c t e d  i n  F igure  2 and 
t h e  percentage reduct ion  i n  luminescence f o r  a p a r t i c u l a r  c o n c e n t r a t i o n  of t h e  
i n h i b i t i n g  compound i s  found t o  be a f u n c t i o n  of t h e  o x i d a t i o n  p o t e n t i a l  of t h a t  
compound. The phenols  compete wi th  luminol  f o r  t h e  hydrogen peroxide i n  t h e  
presence of t h e  peroxidase and t h e  analogues which most r e a d i l y  r e l e a s e  t h e i r  
hydroxyl-hydrogen cause t h e  g r e a t e s t  suppress ion .  Hydroquinone and p y r o g a l l o l  
both show a marked reduct ion  i n  l i g h t  emiss ion  a t  low c o n c e n t r a t i o n s  whereas 
phenol and r e s o r c i n o l  which a r e  not  such powerful reducing a g e n t s ,  do not  lead  
t o  such a pronounced suppress ion .  
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The temperature  of t h e  r e a c t i o n  was 2 7 ' C .  The r e s u l t s  f o r  c a t e c h o l  
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These o b s e r v a t i o n s  suggest  t h a t  t h e  decrease  i n  l i g h t  i n t e n s i t y  may be used i n  a 
s e n s i t i v e  a s s a y  procedure f o r  t h e  de te rmina t ion  of a v a r i e t y  of compounds such 
as phenols and aromat ic  amines which c o n t a i n  f u n c t i o n a l  groups capable  of 
donat ing  hydrogen. 
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