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Fig. 1 Conversion of a phenol compound to the
corresponding quinone compound and the subsequent
chemical adsorption on chitosan.
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Fig. 2 Spectrophotometric recordings of a p-cresol and
mushroom tyrosinase (50 U/cm3) mixture at pH 7.0 and 45 °C.
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Fig. 3 Spectrophotometric recordings of the chitosan films
incubated in a p-cresol (0.5mM) and mushroom tyrosinase (50
U/cm3) mixture at pH 7.0 and 45 °C.
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Fig. 4 Spectrophotometric recordings of a 4TBP and
mushroom tyrosinase (50 U/cm3) mixture at pH 7.0 and 45 °C
in the presence of H0; (0.5 mM).
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Fig. 5 Changes in the absorbance at 400 nm of the p-cresol
and mushroom tyrosinase (50 U/cm3) mixtures with the
chitosan beads (0.025 cm3/cm3) () or a chitsan film (A),
and without the chitosan beads (O) with the reaction time at

Table 1 Removal of various phenol compounds by the
combined use of mushroom tyrosinase-oxidation (50 U/cm3)
and subsequent adsorption on the chitosan beads at 45 “C and
pH7.0.

Phenol Cglet:j:n Com;ersion AdS(()’rption Ren;oval
compound (cm?) (%) (%) (%)
p-cresol 0.5 100 929 92.9
m-cresol 1.0 100 9%4.1 94.1
4EP 0.5 100 94.6 94.6
4NPP 0.5 100 93.7 93.7
4NBP 0.5 99.6 97.9 97.5
4TBPY 0.5 49.0 15.9 7.8
1.5 523 40.8 213
2.5 58.0 56.8 329
catechol 0.5 98.4 100 98.4
p-chlorophenol 0.5 100 99.0 99.0
m-chlorophenol 0.5 72.0 98.3 70.8

a) Tyrosinase-oxidation of 4TBP was carried out in the
presence of hydrogen peroxide of 0.5 mM in a pH 6.0 buffer.
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Fig. 6 Spectrophotometric recordings of a p-cresol and

Aspergillus oryzae tyrosinase (50 U/cm3) mixture at pH 7.0
and 45 C.
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Fig. 7 Spectrophotometric recordings of a 4TBP and
Aspergillus oryzae tyrosinase (50 U/cm3) mixture at pH 6.0
and 30 C.
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Table 2 Removal of various phenol compounds by
Aspergillus oryzae tyrosinase-oxidation (50 U/cm3) and
subsequent adsorption on the chitosan beads (0.025 cm3/cm3)
at 30 °C and pH 6.0.

Phenol  Conversion Adsorption Removal Removal
compound (%) %) (% e
(min)
p-cresol 100 98.7 98.7 70
m-cresol 722 100 72.2 780
4EP 100 100 100 120
4NPP 100 100 100 110
4NBP 100 100 100 90
4TBP 92.8 100 92.8 900
catechol 74.5 100 74.5 60
p-chlorophenol 994 100 994 100
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