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BNBRRIGICEVNT, #2BEMEOLEEENDBRIGEREIZSZ H5HEICHT 2MRBREE VL
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VAR, LB O#RITAR L <, FIEMELER LABITH 72
AR AE W EE RO~ E AR LAEELTE . L,
FIHUTBRIE SNTALFWE DI, ZAMBRBLIZIE L7ZKFIC
MR CHo THDEMICERELEZ D000 E KB L. WDl
Ak, BB L FF o T ALEME T T ICHERBEL R - T
Ty, ATARITIEN A, ZERURE, N < ELMEZR E OWED
EROHLEZ2>TND. ZRNOOMEOHIL LTERT =) —/v
A (BPA; 4,4'-dihydroxy-2,2-diphenylpropane), %A 4% ¥ (K

Viifby Xy - RF .4 % (PCDD ; poly chlorinated
dibenzo-para-dioxin) ; AR UV L~ > 7 F » (PCDF ;
polychlorinated dibenzofuran) ; =77 F—AR VL 7 = =L
(Co-PCB, coplanar polychlorinated biphenyls) ), DDT (1,1,1-
trichloro-2,2-di(4-chlorophenyl)ethane) 72 & 23 &7 & 41 % (Degen and
Bolt, 2000; Iguchi et al., 2002) . HLFEIEIE THEH 2 HIMR £ 7213481k

SNTVDA, ZHLRNTF S P CREIEH S Tnizrzo,

M I, B HBPHBANCRNR > Tholz. T biE4H
LR AFICIR Y 1T D TH A I8, RIZHFM R L R
MBEFITND.

TR, TNHOWEIE, A MEEHTEILFEIRLEE - TY

B, LFRNER SN TELD, TETIIMEY O 1 2> 7
EMHIIR T (NA F L AT 4 == a 0) RERENTND.
NRAF VAT 4 == 3 2L, RERRIEEBEDLIER, R
LB TOEAEE, RABRAE, a2 b, RELL ORI
2% % (Boopathy, 2000; Chatterjee et al., 2008) . L > LIEATEYLIC
BARME Tho72 0, MEICHHR D> T LESTY, mikE
TEBEDDP AT LE > THILTERVWREDRELH D
(Boopathy, 2000) .
HEBFERE 2T LT 5HFEILT v —1E (Collins
and Dobson, 1997), ~ > 77 v ~ULA4 % L &' —¥ (Maeda et al., 2001),
U7 =r~YLAF v 4 —+F (Andrawis et al., 1989) 72 £ %< OHF
ROMEER A U L, IR DS Th 2 Mtk o Rek@a+, Y
T EIL U, Kix I G ORI & iR B b
THIBN TV (Joshi et al., 1993; Tsutsumi et al., 2001; Ueshima et
al,, 2008). 7 v —BIIMES FELBLTIRUEBRTHY,
V7= DA MR UNEIE, 7= ) — VOB B % il
T5. 7)) NEGFERVETOOMET D Z LRHBATY
B. R UH o IAF =P IR E R SIS TRV, 2
o~ ToAF &L, ZFVANVERRTDH. 7=/ —)b
Ho—E ik, C-CHREAMALMMTS. V/=r~Urdsy
=Bl bR Ronotc U V=0 kR CTh 5. i@iRkK



REMBLTDOR~Y T~ FF VL=V LA THD.
ERO—BE T E AT 5 (Gold and Alic, 1993). i LER
(& &2 R I E O FEREIC Lo TRE S Big D L8
TELH. EE, WHEER T - (X ErmrTc )=,
vranZx /=) 1%, JaaEOoBREWvEEv o or
F ¥ H—BIC L D EENE (Hofrichter et al., 1998). 7z,
IRFEEOEI TNAINAX T T2 ) — A0/ 7T /) —
LB R E T o 1 —Y TR LTSRS, IRFEH D%
WU 1 L O AL E D 4 MR TR D 2 E Rk o T
W%, (D'Annibaleetal., 1996).
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Fig.1  Time courses of BPA, BPE and BPF concentration
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Fig. 2 Reaction model of BPA and BPF degradation by Mn**

T 655A-11 ) Z4EH L HPLC & &1T o7, 77 A,
i 5 um @ ODS-CI18 (47 ¥ T v U EL) Wi 5 Eh 7
L (4X250 mm) ZfEM L7z, 2843, BPA OWEDLEA,
BEfH%EZ 7 b= kYK =40/60, F#E% 1.0 mLmin', UV R
I RIE 275 nm, & 7 AREEIL 40°C & L7z, %72 BPE, BPF ©
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IEBPA DJPED L & LRIC T2, 7=/ —), p-Z LY —)b
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UV R4 280 nm, 7 7 AREAR 35°CE Liz. WIETHOLN
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Fig. 3 Expected mechanism of BPF degradation
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Fig.4 Time courses of phenol and p-cresol concentration
Symbols: O, phenol; B, p-cresol
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Fig.5 BPF, phenol and p-cresol concentrations at 0 and 30 min
after the addition of basidiomycete

Figure 312 R T X I BPF X7 =/ —/b, p-7 LY —/LOEfEL
7oA F M 2 b 2. BPF /0filEiR % Z ORI K 5 Akl Al B
IGEHER L, HFEICKD T =) =L, p-7 LY — LD RER
7ol HTPEICL DT =/ =, p-27 LY — L ONRIZE L
TR BRI TE A M OO MREBRNSHE STV 22 (Kennes
and Lema, 1994) , I & CRIRERA T O AEHE % LR L 72
BIIARFEBD CTH oz, 22T, 2.1 BBV Tk~ 7z 2
FNEOBBILNRLY, 7= ) =1 O A FILEBEBBRATH D p-
J V=M, 7= ) = & LT S o SRR T &
5. EBREEFRE Figure 4 \RT. 7 =/ —/VIZKPOHEIZ RS &
DTGB 10 731358 E R S 7ahs o773, 20 S BRI oy
fE ST o7z, BUSHHEIT LTV 5 20 43LARED 3 ISR L
TORBD VT I RIS TEBIL, KIGHEERERDD L, %
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Effect of Methyl Group of Bisphenolic Xenobiotics
on Their Biodegradation Rates by White-Rot Basidiomycete

Kazuhiro ASAMI, Hiroyoshi NEMORI, Katsuhiro UESHIMA and Kazuhisa OHTAGUCHI
Department of Chemical Engineering, Tokyo Institute of Technology, 12-1 Ookayama 2, Meguro-Ku, Tokyo 152-8552, Japan
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White-rot basidiomycetes produce extracellular lignin peroxidase, manganese peroxidase and laccase, which
catalyze the degradation of aromatic xenobiotics via free-radical intermediates into CO, and H»O. There are not
sufficient data available on the dependency of degradation rate constants on the chemical structure of xenobiotics.
This study examines the degradation rate of bisphenol compounds BPA, BPE and BPF by white-rot basidiomycete,
Coriolus hirsutus IFO 4917. The bisphenol compounds, BPA, BPE and BPF, have the bisphenol structure, and the
numbers of methyl group bonded with the central carbon, located between two phenol groups, are 2, 1 and 0,
respectively. Experimental analysis was performed assuming that the degradation of bisphenol compounds follows the
first order reaction kinetics. Results show that the degradation rate constant for BPA, BPE and BPF was 3.90, 3.62 and
2.81 h™', respectively. The positive relation between the numbers of methyl group and the rate constants of degradation
was observed. Considering that BPF is composed of phenol and p-cresol, the additional experiments were performed
in which the degradation of phenol and p-cresol by C. hirsutus IFO 4917 was observed. The degradation rate constant
of p-cresol and phenol was 2.92 and 1.05 h', respectively. The p-cresol has the structure of methyl-group-substituted
phenol in para-position, and the degradation rate was higher than that of phenol. This observation leads to the
conclusion that the substitution of benzene ring with the electron-donating methyl group promotes the xenobiotics

biodegradation via radical reaction by white-rot basidiomycetes.



