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h f low- i n j e c t  i o n  a n a l y t i c a l  s y s t e m  w i t h  immobi l i zed  enzyme r e a c t o r s  i s  

d e s c r i b e d  f o r  t h e  h i g h - s e l e c t i v e  and h i g h - s e n s i t i v e  s i m u l t a n e o u s  

d e t e r m i n a t i o n  of g lucose-6-phosphate  iG6P) and adenosine-5'-triphosphate 

(ATPI. The sample is s p l i t ,  s o  t h a t  p a r t  p a s s e s  t h r o u g h  a n  immobi l ized 

g lucose -6 -phospha te  dehydrogenase  r e a c t o r ,  b e f o r e  p a s s i n g  th rough  an 

immobi l i zed  hexok inase  r e a c t o r .  T h e  o t h e r  p a r t  o n l y  p a s s e s  th rough  the 

l a t t e r  r e a c t o r .  S e p a r a t e  peaks  a r e  o b t a i n e d  f o r  G6P and t o t a l  of G6P and  

ATP.  The f i r s t  and second p e a k - c u r r e n t  a r e  l i n e a r l y  r e l a t e d  t o  G6P i n  

t h e  r ange  0.01 - 4 m M  and t o  t o t a l  of G6P and ATP i n  t h e  same r a n g e ,  

r e s p e c t i v e l y ;  30 samples  p e r  hour can be p r o c e s s e d  w i t h  a  r . s . d .  < 2 % .  
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ATP + D-glucose hexokinase 
ADP + G6P (1) 

G6P + NAD + glucose-6-phosphate dehydrogenase > 
D-glucono-6-lactone-6-phosphate + NADH (2) 

Fig.  1. FIA manifold for simultaneous determination of G6P and ATP . 
(A) carrier solution; (B) pump (flow rate, 2.0 ml/min) ; (C) 
injector ; (D) LiChrosorb-NH2 packed column (4m i . d . , 5 m  long) ; 

(E) hexokinase immobilized reactor (4mm i . d .  , 5mm long) ; ( F )  delay 

coil (0.5mm i .d  . , 4.0m) ; (G) glucose-6-phosphate dehydrogenase 
reactor (4m i.d., 12 mm long); (H) flow-through. glassy carbon 

electrode; (I) potentiostat; (J) recorder; (W) waste. 



Fig. 2. The pH dependence for ImM G6P (e,  
1st peak; 0, 2nd peak) and 1rnM ATP (A) and 
for enzymatic conversion efficiency ( , 0 

Fig. 3. Effect of N A D ~  concentration 

on enzymatic conversion efficiency 

of G6P (100 W i N A D H ) .  
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Fig. 5. Effect of flow rate on enzymatic 
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Fig. 6. Analytical calibration graphs 

for G6P ( a ,  1st peak; 0, 2nd peak) 
and ATP (A). 
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