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ABSTRACT

Laccase catalyzes the oxidation and polymerization of aromatic compounds in the presence of molecular oxygen.
Studies were conducted to characterize the use of polyethylene glycol (PEG) as an additive to keep up the enzymatic
stability. The enzymatic activities highly remained and bisphenol A (BPA) was rapidly converted in the presence of 5
mg/l of PEG. These effects were accomplished with PEG of molecular weight 3,350. A linear relationship was found
between the quantity of BPA to be converted (10-120 uM) and the optimum dose of PEG required for greater than 95%
conversion. This result suggests that it is the interaction between the PEG and the reaction products. In the optimum
dose of PEG, the aeration of reaction mixture neither enhanced the conversion of BPA nor retarded the inactivation of

the enzyme.
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H|2#35 A(BPAYS Tokyo Chemical Industry (Palo
Alto, CA, USA)YIXN FU3FAT}. Laccase (Trametes
versicolor), ABTS (2,2-azinobis-(3-ethyl benzthiazoine
-6-sulfonic acid), TAMUIEEF, TH4, PEG-200,
PEG-600, PEG-1000 ¥ PEG-3350% Sigma-Aldrich
(Oakville, Ontario, Canada)oll4l Fslh. &S,
2LV EF, 24H2 Fisher Scientific (Montreal, QC,
Canada)ollA +9)319t}. PEG-20,0003 PEG-35,000=
Fluka Chemical Corporation (Ronkonkona, NY, USA)
oA 94319125, PEG-8000:4 PEG-10,000% Aldrich
Chemicals (Milwaukee, WI, USA)lA Fsle] AR
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Fig. 1. Conversion of BPA as a function of PEG molecular
weight (120 uM BPA, 50 mg/! PEG, 0.3 U/m/ laccase,
1 h batch reactions). All data in the figure are expressed
as averages of duplicate data.
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Fig. 2. Conversion of BPA as a function of PEG dose using

PEG-3350 (120 uM BPA, 0.3 U/ml laccase, 1 h batch

reactions). All data in the figure are expressed as

averages of duplicate data.
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Fig. 3. Conversion of BPA with (O) and without PEG (@)
and residual activity of laccase with (A) and without
PEG (A) (120 pM BPA, 5 mg/l PEG-3350, 0.3 U/m/
laccase, 2 h batch reactions). All data in the figure are
expressed as averages of duplicate data.
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Fig. 4. Laccase activity as a function of PEG-3350 (120 uM
BPA, 0.3 U/m/ laccase, 1 h batch reactions). All data in
the figure are expressed as averages of duplicate data.
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Fig. 5. Minimum PEG-3350 doses at minimum laccase which
are required to accomplish >95% BPA conversion as a
function of initial BPA concentration (2h batch
reactions). (slope =43 mg/l/mM, R?=0.997) All data
in the figure are expressed as averages of duplicate data.
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Fig. 6. BPA conversion BPA with (O) and without aeration
(@) and laccase activity with (A) and without aeration
(A) (120 uM BPA, 5 mg/! PEG-3350, 0.3 U/m/
laccase, 2 h batch reactions). All data in the figure are
expressed as averages of duplicate data.
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