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4-Chlorophenol Degradation by Chloroperoxidase:  Isolation, Purification and Identification of Oxidized Products
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The enzymatic oxidation of the pollutant 4-chlorophenol was performed at room temperature, in  optimized reaction mixtures containing 3.5 UI of chloroperoxidase, 5.0 mM 4-CP, 5.0 mM hydrogen peroxide in  potassium phosphate buffer 100 mM pH 6.0.

The soluble yellowish and dark precipitate products were separated by filtration. Soluble products were submitted to ether liquid:liquid extraction followed by concentration. Ether extracted and precipitate fractions were chromatographed  in a open column of silica-gel (35-70 mesh ASTM) using a chloroform:methanol gradient. The obtained fractions were  analyzed by TLC on aluminum sheets of silica-gel (60 mesh) which were eluted using a chloroform:methanol (7%) mixture. They were also analyzed by HPLC-RP using an isocratic methanol:water  (60:40) separation. Structure analysis of main purified fractions were performed by IR spectrometry and GC-mass spectrometry. 

Analytical profiles indicated that 4-CP enzymatic oxidation results in the formation of quinones, biphenyl-like compounds and oligomeric ether-like products up to five aromatic rings. They also suggest that chloroperoxidase did not catalysed 4-CP dechlorination. IR spectrometry and GC-mass spectrometry of insoluble products were not consistent, probably due to its complexity degree and size. 

Further NMR analysis of all purified products will be performed aiming at to elucidate their complete structures.
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