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Studies on the Hydrogen Peroxide Regulated Veratryl Alcohol
Mediated Oxidation of Pyrogallol Red Catalyzed by Lignin Peroxidase
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Abstract The oxidation reaction of pyrogallol red (PR) by H,O in the presence of lignin peroxidase (LiP)
was studied at different concentrations of H,O,. Experiments showed that the oxidation products depended
on the molar ratio of H,O, to PR, suggesting that the LiP catalyzed oxidation products of PR should be con-
trollable. This phenomenon was caused by the dua roles of H,O,, i.e., at lower concentrations it was an ac-
tivator of LiP, while at higher concentrations it was an inhibitor. Veratryl alcohol (VA) could stimulate the
oxidation of PR catalyzed by LiP, especialy at higher molar ratios of H,O, to PR, however, PR inhibited the
LiP catalyzed oxidation of VA. The inhibition should be used to explain a phenomenon that no veratryl al-
cohol activity was detected in the culture of white rot fungi where dye was effectively decolorized. Kinetics
analysis suggested that VA should accelerate the conversion of LiP(11) and/or LiP(I11) to LiP, and therefore
the catalytic cycle of LiP. Indirect oxidation of PR by the veratryl alcohol cationic radical was aso contrib-
uted to the increase in the oxidation rate of PR.
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Figurel Effectsof the molar ratio of H,O, to PR on the degradation of PR
Experimental conditions: T=30 ‘C; pH=3.4; LiP 40 uL; [PR]=20 pmolsL ™% [H,02] =20 umolsL " (@), [H205] =40 pmoleL ™" (b), [Ho0,] =60 pmolsL* (c),
[H20,]=80 pmolsL ~* (d), [H202] =100 pmolsL ~* (€). Thetimeinterval for scanning after the initiation was 2.5 min
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Figure2 Effectsof VA on the LiP catalyzed oxidation of PR by H,O,
Experimental conditions: T=30 ‘C; pH=3.4; LiP 40 pL; [PR]=20 pmolsL "% [H,02] =100 pmolsL % [VA] =0 (a), [VA]=0.5 mmolsL * (VA was added before
the initiation by H.05) (b), [VA]=0.5 mmolsL * (VA was added ca.15 min after the initiation; at that time the reaction had terminated) (c). The time interval for

scanning after the initiation was 2.5 min
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Figure 3 Kinetic curves of the LiP catalyzed oxidation reaction
of VA by H>0,
Experimental conditions: T=30 ‘C; [VA]=3.3 mmolsL "%; [H,0,]=0.33
mmoI-Lfl; LiP=40 pL; 2=310 nm; the concentration of PR (from left to
right) was 0, 10 or 20 pmoleL "%, The corresponding reference contained no
H20;
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Figure 4 Effect of the concentration of PR on the duration of
the lag period
Experimental conditions: T=30 ‘C, pH=3.4, [VA]=1.6 mmolsL %, LiP 40
uL, [H20,]=0.33 mmolsL "%, 2=310 nm
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Figure 5 Effect of the concentration of VA on the duration of
the lag period
Experimental condition: T=30 ‘C, pH=3.4, LiP 40 uL, [PR]=13 pmolsL %,
[H202]=0.17 mmolsL %, 2=310 nm
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Figure6 Effect of the concentration of VA on the initia veloc-
ity of the LiP catalyzed oxidation of PR by H,O,

Experimental condition: T=30 ‘C, pH=3.4, LiP 40 pL, [H,O;] =0.083
mmolsL %, [PR] =33 umoleL "%, =470 nm
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