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ABSTRACT

Phthalate esters are known as plasticizers and some of them suspected as endocrine disrupting

chemicals. In this study, in order to identify the mechanism of phthalate esters degradation by white rot
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fungus, phthalic acid, which is major metabolite in the biodegradation of phthalate esters, was used.
Phthalic acid 50 ppm was treated in culture medium with Polyporus brumalis. The availability of ABTS
oxidation was different from control and phthalic acid treated group after 4 days of incubation. The
activity was gradually increased in control group, but not in phthalic acid treated group. Especially,
esterase activity of control group was maximized at 10 days of incubation, and then decreased while the
activity of phthalic acid treated group was increased. Glucose was used as a carbon source, and the
difference of glucose consumption by control and phthalic acid treated group was not significant.
However, after 6 days of incubation the residual glucose in culture medium was rapidly decreased. The
consumption rate of phthalic acid treated group was lower than control. These results might indicate
that the absorption of phthalic acid in culture medium was occurred by mycelium and metabolized
through some pathways as that of glucose was. To clearify the chemical modification of phthalic acid
in culture medium, phthalic acid was reacted under in vitro condition which mycelium was excluded.
The metabolites were analyzed by GC/MS. The results showed that phthalic acid was converted to

phthalic acid anhydride by the extracellular enzymes of P. brumalis.
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Fig. 1. Chemical structures of di-(ethylhexyl) phthalate and phthalic acid.
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Fig. 2. Enzyme activities in crude extracellular
enzyme solution of P. brumalis.
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Fig. 3. Reduction of phthalic acid concentration in extracellular medium (Left), and change in
the peak height and shape of phthalic acid in HPLC chromatogram (Right).
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