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Abstract
The curtailment of production cost is important for the mass production of biosensors. Since horseradish peroxidase, which

is a key material of enzyme electrodes for hydrogen peroxide analysis is rather expensive, this has been a limiting factor
for fabricating carbon paste based enzyme electrodes. In this paper, the acacia leaf tissue as a zymogen easily obtainable
in our living environment was used as an alternative to horseradish peroxidase for developing a hydrogen peroxide sensor
and the electrochemical properties were evaluated. Ten or more electrochemical parameters alongside the other experimental
results acquired by the potentiostatic method demonstrated that our enzyme electrodes can be used for the quantitative analysis
of hydrogen peroxide. This also indicates that acacia leaves can take the place of the marketed peroxidase.
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Figure 1. Four segment cyclic voltammogram showing the sensing
ability of the acacia electrode for hydrogen peroxide in the absence
(a-b) and in the presence (c-d) of 0.02 M hydrogen peroxide. Anmow
indicates the addition of substrate.
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Figure 2. Dependence of current difference between (a) and (c) on the
electrode potential in Figure 1.
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Figure 3. Linear plot ln(tV(I-e"f 7)) vs. n for the determination of
kinetic parameters, @ and i.
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Table 1. Time Dependence of the Double Layer Charging Current

-log (NaCl) Al tl i0
1 224 0.015 121
2 0.023 0.012 0.57
3 0.012 0.027 0.11

i (mA) = Al*exp(-t/tl) + i0

Current (mA)
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Figure 4. An exemplar condenser current transient resulted from
potential step at -450 mV in 0.1 M NaCl solution.
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Table 2. Electrochemical Properties of the System

-log [NaCl] i0, MA Ry, 2 T,s C, F Cy, F G, F
1 3.45 1.30 x 122 0.046 3.54 x 10 0.23 = 3.54 x 10*
2 0.59 7.63 x 102 4.85 6.36 x 107 0.073 = 636 x 107
3 0.12 3.75 x 103 10 £ - 0.023 -

itzo N

Cq : capacitance of the diffuse double layer; C; :
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Figure 5. Typical current-time response for successive additions of 50
pL of 0.1 M H;O, (a) and for a addition of 40 pL of 0.01 M H,O,
(b) at -450 mV.
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condenser current at t = 0 s; Ry : solution resistance; 7 : time constant (obs); C : effective double layer capacitance;
capacitance of the compact double layer.
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Figure 6. Linear Hanes-Woolf plot elicited from Figure 5-a.
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Table 3. i;, ir and -i/ir for Ten Values of t; (t. = 1+ t)

time, s i, mA i, mA -1/
0.001 0.157 -0.030 0.19
0.002 0.153 -0.026 0.17
0.003 0.151 -0.023 0.15
0.004 0.150 -0.022 0.15
0.005 0.149 -0.020 0.13
0.006 0.149 -0.020 0.13
0.007 0.148 -0.020 0.13
0.008 0.148 -0.019 0.13
0.009 0.147 -0.017 0.12
0.010 0.146 -0.017 0.12
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