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Adsorption and Removal of Phenol Compounds with Tyrosinase and Chitosan Beads
Yuji AKIBA, Yoji HATA, Yukihiro NAKAMURA, Mitsuo HIRATA,
Ayumi KASHIWADA, Kiyomi MATSUDA and Kazunori YAMADA



AEVORENEGEID L, KIERNDX )
AEEMRENELD L, X ALAY~Din
{EMEE L7zl EZLND.

PLEoZ &25, mushroomT 1 o —+F &
FrYrE—X2HHTLHI L THADY =
)= IVRIEEME R RSRERETE D Z
EMbhot.

<BEFulFt—¥iLbH 7= —LRIE
W OWERRE >

pH6.0, 25CTp-7 L — )L+ R T 1 )
—VBIREBER~DF Y E—XMEEZE
b &7 BR O RGN %9 5 400nm D W
EEEZK 2128, BEF o —Eik
mushroom™ 2 3 F—F D ERMIEE Th 545C
TIE, EEMETT50T, ZZClHEEY
25CIZ FIF CEBREITo72. FhHrre—X
ZUIN L T 720 R T £400nm T O WL
ElX AL, 905 TIRE—EIckh-72. F bk
P B — X E05em3RINT 5 &, SO EREI30
Oy DARE T EE 13k 2 IR T L, B R
24077 COFX ) CRAEFRITNB8% L o7z, T
DOfEIEmushroomT 2 o F—F &2 iz b x b
FIEFRSDOMTH S, £, BIMLEZX b
VE—XEH10, 1.5emPEHNEE5 2 LT,
ZNENOGH 12045 T94.6%, 10043 T
95.9% DWAERNEF LI, LV ERMTYx
NEEMEWAETE D ENHALNITR -T2,
LU EOfEE D 5 mushroomT 2 & —F & &
Mo =X 0T THAaDT =/
— NV RILEMERERETELZEEZH LN
L7z, F£72, BrTgerv—Ez2zH0nTH
mushroom7 2 > —€ & [FERIZp-7 LY — )L
EWMHERETE DI ENbIroT=DT, 5%
pHOIRE 70 E OS2 RE LIRN D, flix
D7 = ) —VRIEEWITRE L T AR O R
e L WMERD LAZRFT O TETHD.

(&% k]
1) G. Kumar, P. J. Smith, G. F. Payne, Biotechnol.
Bioeng., 63, 154 (1999).
2) G. Kumar, J. F. Bristow, P. J. Smith, G. F.
Payne, Polymer, 41, 2157(2000).
3) S. Wada, H. Ichikawa, K. Tatsumi, Biotechnol.
Bioeng., 45, 304 (1995).
4) [HEFL, SEHEOET, KEBRE, B,
2003-317368.

0.8

w/o chitosan beads

Absorbance (-)

(=)
Y0

20 40 60

Reaction time (min)

Figure 1 Changes in the absorbance at 400 nm of the
p-cresol and mushroom tyrosinase mixtures with 0.5
cm? of chitosan beads (/\) with the reaction time at
pH 7.0 and 45 °C.

Mushroom tyrosinase concentration : 50 U/cm?

Table 1 Removal of phenol compounds through
enzymatic oxidation at pH 7.0 and 45 °C  for
mushroom tyrosinase.

Bead Conversion Adsorption Removal
Substrate V(Oclrlrlg;e (%) ( 0/?) (%)
p-cresol 0.5 100 92.9 92.9
m-cresol 0.5 97.6 86.2 84.1
4-cthylphenol 0.5 100 94.6 94.6
4-n-propylphenol 0.5 100 93.7 93.7
4-n-butylphenol 0.5 99.6 97.9 97.5
4-tert-butylphenol® 0.5 49.0 159 7.79
2.5 58.0 56.8 329
p-chlorophenol 0.5 99.2 99.0 98.2
m-chlorophenol 0.5 72.0 98.3 70.8

a) The pH value was adjusted to 6.0 in the presence of
hydrogen peroxide of 0.5 mM.
Substrate concentration : 0.5 mM
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Figure 2 Changes in the absorbance at 400 nm of the
p-cresol and koji (Aspergillus oryzae) tyrosinase
mixtures with 0.5 (A), 1.0 (), and 1.5 cm? () of
chitosan beads with the reaction time at pH 6.0 and 25 °C.
Kkoji (Aspergillus oryzae) tyrosinase : 50 U/cm?



