
J. Flow Injection Anal., Vol. 9, No.1 (1992) 

HIGHLY SENSITIVE FLOW-INJECTION ANALYSIS USING ENZYME REACTOR INVOLVING 
AMPLIFICATION BY SUBSTRATE RECYCLING 

Toshio Y A O  

Department of Applied Chemistry, College o f  Engineering, Univers i ty  o f  
Dsaka Pre fec ture ,  Hozu-Umemachi, Sakai ,  Osaka 5 9 1  



2 .  B^i^-f'r 9') >̂ 'OR@. 
1 k ̂ W ^ \ ) 7 ^ / y - - ( ~ - @ 6 9 - & # 4 Â  

*T^&f3To Z U I @ % V T W - M  Enz 12 
Enz 2 N799-^mm^.^^ris9. + 
~V?-B7i%tEJtSSH&LTS2tSs~-ttGT 
Z @ & .  Y;fe;^MJ5W4i<OSIIS i i &  Enz 21: 
< k 9 P 1 R $ $ 2 ~ h i  E l z E n z  ltzcfc9Si%S!&-f 
z 0  I^^Ft2%RÂ£%P2fcP3%^BÂ£T- 9U.. 
r ~ < O B % C A S V - Y - f 9 V ~ Y S J E S ~ A 9 .  5 
~ O ~ E ~ P s & P s ~ % & T - S O T .  ~ < o f c * % G  
W ~ W Z & - S W % W X T ~ Z & C A - > T ,  
s l f c P l ^ ^ L T ^ L < t t i l i s ^ t t ^ ^ ^ ^ - ^ ^ ^  
-5z i-^B^T^-So 

ODif iBMTM, % ? i M k i E n z  I f c E n z  2 K k  

Fig.  1. Substrate 
recyc l ing  model. 
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Fig. 2. Enzymatic recycling model of phosphate in the 
purine nucleoside phosphorylase(PNP)/xant'hine oxidase(X0) 
/alkaline phosphatase(AP) coimmobil.ized reactor. 



Table 2 S u b s t r a t e  s e l e c t i v i t y  of t h e  proposed ~ e t h o d  
(phosphate=100) - 
S u b s t r a t e n  R e l a t i v e  responseb 

FIA system FIA system 
without  a m p l i f i c a t i o n  w i t h  a m p l i f i c a t i o n  

Phosphate 100 100 
Pyrophosphate 0.2 5 6 
Inosine-5 '- 

monophosphate 0 100 
Inosine-5 '- 

diphosphate 0 9 7 
Inosine-5'- 

t r i p h o s p h a t e  0 100 
Adenosine-5'- 

monophosphate 0 97 
Adenosine-5'- 

diphosphate 0 102 
Adenosine-5'- 

t r i p h o s p h a t e  0 100 

a As t h e  sodium s a l t s .  At c o n c e n t r a t i o n s  of 2 ~ 1 0 ' ~ H .  
The fo l lowing  gave zero  r e l a t i v e  responses i n  bo th  ins tances :  
s u l p h i t e ,  s u l p h a t e ,  n i t r i t e ,  n i t r a t e ,  c h l o r a t e ,  i o d a t e ,  
bromate, th iocyana te ,  t h i o s u l p h a t e ,  ca rbona te ,  a c e t a t e ,  
l a c t a t e ,  t a r t r a t e ,  c i t r a t e ,  s u c c i n a t e .  o x a l a t e ,  and ammonium 
(as chror  ide) . 
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