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Coprinus cinereus peroxidase (CiP) was often used as a catalyst for oxidative polymerization of a variety of phenol derivatives
to produce a new class of polyphenols. Economical point of view, to know the mechanism of enzyme deactivation is
significantly important because cost of enzyme is critically high. Hydrogen peroxide being used as oxidizing agent induced
deactivation of peroxidase by destruction of heme structure. In the presence of hydrogen peroxide the stability of peroxidase
was unexpectedly improved by adding organic solvent. Especially 2-propanol significantly improved enzyme stability among
tested solvents. Radical scavenging by organic solvents may play a major role in protecting peroxidase from the oxidation of

oxidizing radicals.
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Table 1. The half time of CiP enzyme activity in different solvent,
buffer (100 mM phosphate buffer, pH 6.0) ratio

Half time of enzyme Buffer content in %

activity () Solvent V)
12 Acetone 0
198 Acetone 84
346 Acetone 91
4 2-propanol 0
11 2-propanol 84
25 2-propanol 91
2 Methanol 0
204 Methanol 84
433 Methanol 91
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Figure 1. CiP (25 Ujml) was incubated in photassium phosphate buffer
pH(6.0)(@) and buffer solvent mixture of acetone 16% (v/v)}(V) or
2-propanol 16% (v/v)('¥) or methanol 16% (v/v)(V).
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Figure 2. Effect of incubation on CiP inactivation when hydrogen
peroxide(10 mM) is added, CiP(25 Ufml) was incubated in photassium
phosphate buffer pH(6.0)(@) and buffer solvent mixture of acetone
16% (v/v)(O) or 2-propanol 16% (v/v)(¥) or methanol 16% (v/v)(V).
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Figure 3. Effect of ratio of organic solvent on the deactivation constant
of CiP. acetone(@), methanol(¥), 2-propanol(O).
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Figure 4. The relation between absorbance of CiP at 400 nm and
residual enzyme activity. CiP was incubated in photassium phosphate
buffer pH (6.0)(@®) and buffer solvent mixture of acetone 33% (v/v)(O)
or 2-propanol 33% (v/v)(¥) or methanol 33% (v/v)}(V) containing
10 mM hydrogen peroxide. Each of data was measured at O min,
10 min, 20 min, 30 min respectively.
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Table 2. The relation between deactivation constant and the viscosity
of the organic solvents

Deactivation constant k4 Organic solvent Pure solvent viscosity

(min™) content in % (v/v) (cP) at 298 k
0.058 Acetone 9% 0.302
0.057 Acetone 17% 0.302
0.039 Acetone 23% 0.302
0.057 2-propanol 9% 0.199
0.024 2-propanol 17% 0.199
0.019 2-propanol 23% 0.199
0.073 Methanol 9% 0.636
0.045 Methanol 17% 0.636
0.04 Methanol 23% 0.636
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