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Mono-substituted Phenols Bio-oxidation using Caldariomyces Fumago Chloroperoxidase
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Caldariomyces fumago chloroperoxidase (CPO) was used for the degradation of the industrial pollutants 4-chlorophenol (4-CP), 3-chlorophenol (3-CP), 3-methoxyphenol (3-MP), 4-methoxyphenol (4-MP), para-cresol (PCR), meta-cresol (MCR), ortho-phenylphenol (2-PP), para-phenylphenol (4-PP) and ortho-aminophenol (OAP). 

Reaction conditions were selected from previous experiments carried out for 4-chlorophenol degradation by CPO. As such, reactions at room temperature and pH 6,0, contained 3,5 UI of CPO and phenol and H2O2 concentrations and reagents stoichiometry according to an experimental matrix showing both reagents at concentrations of 0,5; 5,0 and 50,0 mM. Phenol removal was also evaluated in reaction mixtures containing two phenols. Reaction mixtures were analyzed by UV-Vis spectrophotometry and HPLC-RP. 

Highest degradation levels, irrespective of the phenol compound studied, occurred in reaction mixtures presenting equimolar phenol and peroxide concentration of 5,0 mM.  The enzymatic degradation of OAP, 4-CP, MCR and 3-MP resulted on 95% phenol removal and the formation of soluble yellowish products and a dark precipitate. For 3-CP, PCR and 4-MP degradation levels up to 70% were observed without the formation of the dark precipitate. 4-PP was poorly oxidized (only 10% of phenol removal) and  2-PP was not oxidized by CPO. 
Phenol removalIt wasTYh In reaction mixtures containing two phenols, the presence of 4-CP, MCR or 3-MP increased the removal of 4-PP, 3-CP, PCR and 4-MP around 30%.
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