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ABSTRACT. A pine needle-embedded graphite enzyme electrode, of which bonding agent is CSM rubber, was newly
designed and its electrochemistry was studied based on the amperometry. It involved a ground green leaves of pine tree as
a zymogen together with electrochemical mediator, ferrocene within the paste. The plots of In(i(1—e"™)) vs. 1 and Lineweaver-
Burk at the low potential (—100 to —500 mV) showed good linearities indicating that the amperometric response is by the cat-
alytic power of pine peroxidase. Electrochemical parameters obtained, symmetry factor (o, 0.17), limiting current (i, 1.99 A/
cm?), exchange current density (io, 5.86x10° A/cm?), Michaelis constant (K, 1.68% 1073 M) and many others showed that pine per-
oxidase discharges the role of catalyst quantitatively on the electrode surface. Those proved that the practical use of pine peroxidase
is promising in place of the marketed.
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Figure 1. Cyclovoltammetric behavior of the biosensor in the
absence of (a) and in the presence of (b) 2.0x102 M H,0,. Scan
rate : 10 (mV/s). Arrow indicates the time of H»O, addition.
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Figure 2. Signal difference between (a) and (b) in Fig. 1.
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Figure 3. Tafel plot for the reduction current in the 0.02 M H,O,
solution.
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Figure 4. Current transient of the double-layer charging in 0.1 M
NaCl electrolytic solution. Start potential: 0 mV; step potential:
—450 mV.
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Table 1. Time dependence of the double layer charging current at
three different electrolyte concentrations. i (mA) = Al*exp(-t/tl) + i0

—log[NaCl] Al tl i0
1 0.500 0.0121 0.260
2 0.222 0.0154 0.188
3 0.0432 0.0218 0.0859
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Figure 5. Signal current caused by the successive increments of
50 uL of 0.1 M H>0» (a) and by an addition of 40 pul. of 0.01 M
H»0, for the determination of detection limit (b) at —450 mV.
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Table 2. Electrochemical parameters of the pine electrode at —450 mV
—log[NaCl] i=0, MA R, Q T, sec C,F Cy, F C,F

1 0.760 5.92x10? 0.040 6.76x107° 0.230 = 6.76x107°

2 0.410 1.10x10° 0.13 1.18x107 0.0728 = 1.18x107*

3 0.129 3.49x10° 2.50 7.16x107* 0.0230 = 7.16x10™*

i=0: condenser current at t=0 sec; Rs: solution resistance; T: time constant (obs); C: effective double layer capacitance; Cq: capacitance of the

diffuse double layer; Ci: capacitance of the compact double layer.
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t(x1073, sec) iryr (MA) i (MA) -i/ir
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Figure 8. Working curve for —i/ir elicited from Fig. 7. The dot-
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