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Applied potential/V vs. Ag/AgCl

Fig. 2 Current of hydrogen peroxide (0.45 mM) as
a function of applied potential

(O: graphite paste with peroxidase; @: graphite
paste without peroxidase
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Fig. 3 Effect of glutaraldehyde addition into
graphite paste consisting of 0.3 g of graphite, 0.18 ml
of liquid paraffin and 6 mg of POD

Amounts of glutaraldehyde (20% solution) added:
L], 15ul; &, 30uk; O, 45ul; &, 60ul; @, 75 pl.
The slope (§) of the calibration graph |log
(current) =S log[H,0,]! was 0.54 for ([]), 0.80 for
(&), 0.84 for (O), 0.97 for (&), and 1.52 for (@),

respectively.
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Fig. 4 Effect of pH on the responses to 0.9 mM
hydrogen peroxide (O), 1 mM glucose ([]), and 1
mM uric acid (&) of graphite paste electrodes mod-
ified with POD alone (a), POD-GOD (b), and
POD-Uc (c)
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Reproducibility and accuracy of measurements of glucose and uric acid

Glucose

Uric acid

Indicated value/

Analytical value’/ RSD'', Indicated value/

Analytical value’/ RSD',

mgdl™! mg dl™' % mgdl ! mgdl ' %

Wako 1 79110 7 73+£1.53 2.1 5010.4 7 4.810.19 3.9

Wako 11 255t 14 7 2621+4.19 1.6 7.71£0.8 7 8.2+0.23 2.8
Ortho

Normal serum 93+7 7 92+1.75 1.9 5.110.4 7 5.5%0.20 3.6

Abnormal serum 296123 7 312+5.62 1.8 10.5+0.8 7 11.1+0.28 2.5

t+ Mean®S.D.; 11 Relative standard deviation
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A graphite paste electrode containing peroxidase and its application. Toshio
Yao, Kenichi Haca and Tamotsu Wasa (Department of Applied CGhemistry, College of
Engineering, University of Osaka Prefecture, 1-1, Gakuen-cho, Sakai-shi, Osaka 593)

A mediator-less enzyme electrode for the detection of hydrogen peroxide was made up
by packing lone end of a glass tube (5 mm diam.)} with a graphite paste composed of
0.3 g of graphite powder, 0.18 ml of liquid paraffin, 6 mg of horse radish peroxidase
(HRP) and 45l of glutaraldehyde (20% solution). This electrode responded to hy-
drogen peroxide at 0V (vs. Ag/AgCl) in the absence of a mediator such as hexacyanofer-
rate(II). The current response was found to be based on a direct electron transfer be-
tween the bound cofactor (ferriprotoporphyrin IX) in the immobilized HRP molecule and
graphite particle. A logarithmic plot of the current response vs. the hydrogen peroxide
concentration gave a straight line with a slope of 0.84 over the range of
2X10 ®~2X107* M. Similarly, enzyme electrodes for glucose and uric acid were pre-
pared by co-immobilizing HRP in the paste along with glucose oxidase and uricase, re-
spectively, both of which were hydrogen peroxide-producing oxidases. Fach of these
electrodes responded to glucose or uric acid at 0 V. The current response was linearly
related to the glucose or uric acid concentration, in the range of 2X 10 °~2X107° M or
1X107°~2X10"* M.
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