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Quantitation of oxalate in spinach by amperometric flow-injection 
analysis with an immobilized oxalate oxidase reactor 
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Oxalate in spinach was rapidly determined by using flow injection analytical technique with immobilized oxalateoxidase 
reactor. Hydrogen peroxide produced by the enzyme reaction was monitoted ampemmetrically on a platinum electrode, which 
was coated with polylysine/polystyrene (polyion complex) membrane. Electroactive interferent substances for aplatinum 
electrode were reduced by the pol yion complex membrane. The carrier solution was 0.1 M succinate buffer (pH 4.0) 
adjusted by diluted sodium hydroxide. The detection limit was 0.01 m M  and the range of determination was 0.02 - 0.20 
mM. The relative standard deviation was 1.1 9% for 10 successive determinations at the 0.10 m M  level. The determination 
frequency was about 20 tests per hour. The present system was applied to the determination of oxalate (free and total 
oxalate) in spinach from various areas of origin. The result showed good agreement with those obtained using a 
conventional HPLC method. 
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Fig. 1 Schematic representation of the HA 
system for quantitation of oxalate 
Carrier : 0.1 M succinate buffer (pH 4.0); 
OxOD : immobilized OxOD reactor; 
Blank : blank column; 

- f < n W H ? f f l L \ k ^ \  B & % w E k %  POT : potentiostat; REC : recorder 
Mizutani % 2QC& -3 7- 8 t ikg  'J 'J 'Ã  ̂. . . 

WJX#̂ >̂ $̂-HJJI ('iK01J<;t>3> 2.5 ~ ~ f i < ^ f f i ~ ~ ~  
TLSY 97.g) T M L k .  T a b % ,  $ 1 ) - L -  B ' > z ~ M  (TOX) ,w>  ̂
I J ' Ã  ( â ‚ ¬ . / 7 - & f a T 2 0 m  L;KlJ-4-X# 26TIBmSfifl;:@, F I A W C  HPLC 

2.4 HPLC /UJmf$ 
HPLC W C T U  B M e P ^  D-7000 S.7 

W-?;tW/l!I:^E@i:A-5& 7, Â¥g-eVl% 'J 

9--MSWS&ffi^T^ L tc. ^R^^ 
ff)-'S.&^ ASOD-spatula T-!Z!J!! L, 0.45 pm 

(757 4 )I/^ - ̂  ̂Â¥a-t~.^&iaIJFzIZf L 1c. - 

(1) #a'>̂ . 1@ 
K LA:*^ b>X^3 2 g SIE@~Z#T k) 

% V  3 M  ~ l O m l 4 ' 7 ~ - E > ^ < . X ' l / ,  60Â¡C 

30 -%%%$kTÃ L k@, 8000 rpm T s / L ^  
m^fc.  Â±;ffHW) -M'!̂ <? % i e 3  M ~ S B  
10ml mUX 60Â¡C 3 0 ^ W l & L ,  lEI%lL8000 



( ~ 0 . 2 )  L, <$>$@h7A l~< fC6@5g@fTq  
100 

n 

fc. < 8>$#&f i7AB Dowex50X8 (~Â¤ t ' , 2  ,=t 80 8 w 

mmif> X6cm,100-200mesh) @ffll\*S g ^> 
60 -2 3 1.0 0 03 

4 0 s  
T L f A  f l%-f$>&T25mt IS! 
-i-'-io"? 

20 3 
tLE-Q- L fz.  
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Table 1 Effect of inorganic ions on the 
sensor response. 

Peak current Interference 
(%I 

- 

0.1 m M  oxalate 475.0 - 
added anion 
So3 477.5 0.53 

added cation 
Mg2+ 480.0 3.19 
ca2+ 485.0 - 4.26 

Eachion was added at 0.1 m M  level. 

Table 2 Effect of electroactive compounds 
on the sensor response. 

Compound (0.1 mM) Relative response 
(%I 

- - - 

Oxalate 1 0 0  
Ascorbic acid 114 

+ Oxalate 193 
Catechin 18 

+ Oxalate 1 14 
Uric acid 37 

+ Oxalate 1 27 



0.10 mM 2.5 min 

Table 3 Comparison of the FIA method 
with the HPLC method 

Sample 

Chikuzen POX 0.52 

TOX 1.21 

Fukuoka 1 POX 0.65 

TOX 0.78 

Kumume FOX 0.86 

TOX 1.13 

Nagasaki FOX 0.70 

TOX 1.17 

Fukuoka2 FOX 0.77 

TOX 0.96 

FOX : free oxalate ; TOX : total oxalate 
Data shown were mean value of three times. 

Fig. 4 Typical FIA responses for oxalate. 
Flow rate, 2.0 mllmin 
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