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Conversion of Di- and Trimethoxybenzyl Alcohols by Laccases and Peroxidases
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Laccases and peroxidases are of interest as oxidants in analysis and detoxification of solutions containing aromatic compounds, in pulp bleaching, and in production of fiber boards and chemicals. The conversion of methoxy-substituted benzyl alcohols by Trametes versicolor laccase, T. versicolor lignin peroxidase and horseradish peroxidase was investigated. The compounds included in the study were: 2,4,5-trimethoxybenzyl alcohol, 3,4,5-trimethoxybenzyl alcohol, 2,3,4-trimethoxybenzyl alcohol, 2,5-dimethoxybenzyl alcohol, 3,4-dimethoxybenzyl alcohol, and 2,3-dimethoxybenzyl alcohol. Enzymatic oxidation resulted in the formation of the corresponding methoxy-substituted benzaldehydes as the strongly predominant products. The observed reaction rates were, however, very different. Oxidation with laccase and horseradish peroxidase was very slow for some of the methoxy-substituted benzyl alcohols and was only observed when the reactions were carried out at low pH and with high substrate concentrations. The rates of oxidation observed with lignin peroxidase were in general high. The reaction rate order was the same for laccase and horseradish peroxidase and 2,4,5-trimethoxybenzyl alcohol was by far the best substrate. For lignin peroxidase, 3,4-dimethoxybenzyl alcohol was the best substrate and 2,4,5-trimethoxybenzyl alcohol ranked only second best. With 2,4,5-trimethoxybenzyl alcohol as substrate, horseradish peroxidase had the highest apparent kcat value while lignin peroxidase had the lowest apparent Km value. Lignin peroxidase displayed the highest catalytic efficiency and laccase the lowest.

