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A NOVEL P E N I C I L L I N  ENZYME ELECTRODE 

C.J. O l i i f f ,  Miss R.T. W i l l i a m s  and J .M.  Wright, Department of  Pharmacy, 
Brighton Poly technic ,  Moulsecoomb, Brighton BN2 k2J 

I n  t h e  l i t e r a t u r e  t h e r e  a r e  s e v e r a l  des igns  f o r  p e n i c i l l i n  enzyme e l e c t r o d e s  
( P a p a r i e l l o  and o t h e r s ,  1973; Ni l sson  and o t h e r s ,  1973; Cul len  and o t h e r s ,  1974; 
Rus l ing  and o t h e r s ,  1976; Enfors  and Molin, 1978). All t h e s e  have disadvantages 
wi th  r e s p e c t  t o  e i t h e r  t ime f o r  each a n a l y s i s  or s e n s i t i v i t y  t o  c a t i o n s .  
o b j e c t  of  t h e  p r e s e n t  work w a s  t o  produce a n  e l e c t r o d e  o f  f a s t  response  t ime 
which was i n s e n s i t i v e  t o  c a t i o n s .  

A f t e r  a s tudy  of the l i t e r a t u r e  t h e  p e n i c i l l i n  e l e c t r o d e  w a s  made by covalent  
l i n k a g e  of  p e n i c i l l i n a s e  t o  t h e  g l a s s  o f  a pH e l e c t r o d e .  The procedure adopted 
w a s  based on t h a t  o f  Rus l ing  and o t h e r s  (1976). The r e s u l t s  g iven  i n  f i g u r e  1 
a r e  t y p i c a l  of  enzyme e l e c t r o d e  behaviour. They were obta ined  wi th  s o l u t i o n s  
of  potassium benzyl p e n i c i l l i n  i n  0.001M S o r e n s e n ' s  phosphate b u f f e r  a t  pH 7.1 
and a r e  r e p r e s e n t a t i v e  of t h e  r e s u l t s  ob ta ined  wi th  a l l  e l e c t r o d e s  prepared. 
A pH of  7.1 had been shown t o  g i v e  optimum a c t i v i t y  f o r  c o v a l e n t l y  bonded 
p e n i c i l l i n a s e  t o  g l a s s .  S o l u t i o n s  were not  s t i r r e d  as t h i s  caused t h e  p o t e n t i a l  
change t o  be almost zero  f o r  some o f  t h e  e l e c t r o d e s .  The response  t i m e  v a r i e d  
wi th  t h e  e l e c t r o d e  and its age. Four out  of  t h e  seven prepared  e l e c t r o d e s  
gave response t imes of  l e s s  than two minutes. 

The response t o  t h e  c a t i o n s  sodium and potassium w s examined by p l a c i n g  t h e  
e l e c t r o d e s  i n  a s e r i e s  of s o l u t i o n s  c o n t a i n i n g  10 'M potassium benzyl  p e n i c i l l i n  
and 
obta ined  with both s a l t s  were o f  t h e  order  0, 1 and 5 mV r e s p e c t i v e l y .  The 
l a r g e r  p a r t  o f  t h e s e  changes can be accounted f o r  by t h e  change i n  i o n i c  
s t r e n g t h .  The r e s u l t s  f o r  h igher  concent ra t ions  o f  potassium c h l o r i d e  a r e  shown 
i n  f i g u r e  2. 

The e f f e c t  of  b u f f e r  c a p a c i t y  on t h e  l i n e a r  reg ion  of  t h e  response  of  t h e  
e l e c t r o d e s  with r e s p e c t  t o  c o n c e n t r a t i o n  i s  as would be expected,  f i g u r e  3. 

The 

I f 3  and 10-2M sodium and potassium c h l c r i d e .  The p o t e n t i a l  change 
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-Log ( P e n i c i l l i n )  M. 
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