SRS HES| K], H33H H|15(2007)
Kor. J. Env. Hith., Vol. 33, No. 1, pp 63~67(2007)

LaccaseE O|&8l Chlorophene £15FH0[0| 2

st o

e

?.

Use -y’
Furav e $4Ra%

Laccase-Catalyzed Transformation of Chlorophene

Jong-Oh Kim - Young Jin Kim'
Department of Environmental Health, Dongnam Health College
(Received November 9, 2006/Accepted February 6, 2007)

ABSTRACT

Laccase catalyzes the oxidation and polymerization of aromatic compounds in the presence of molecular oxygen. The
oxidative transformation of chlorophene with laccase was conducted in a closed, temperature controlled system. The
optimal pH for transformation of chlorophene was proven to be about 5-6. As the temperature rose up to 55°C, the trans-
formation of chlorophene increased . The chlorophene transformation was not enhanced in the presence of soluble poly-
mers. The toxicity of the reaction mixture was increased two times than that of initial reaction mixture after the
enzymatic treatment. ABTS has enhanced chlorophene transformation at 0.1 mM and showed negative linear rela-

tionship with residual chlorophene by the reaction.
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Laccase(Trametes versicolor), 7AW ES, FA4,
glycine, ABTS (2,2"-azinobis-(3-ethyl benzthiazoine-6-
sulfonic acid), ficoll(Fisher, >98%), polyethylene glycol
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(PEG-35000, Fluka, >95%), polyvinyl alcohol(Fisher,
>95%), chlorophene Sigma-Aldrich(X]-&, &-=)llA]
Tt e, 24, 7HAte iR slshAE,
el FYIhe] ATt

2. BAEHY

Laccase®] 8742 ABTS Ah3lo] 2]3l uaigjo =z =
At} vhgdel 2L 25mM ABTS, 50 mM T
At AZEH(pH 4.5) HAF FhNS Hrso
L mi BHE 3 25°CollA Z3151tE ABTSY] Aksiel]
213 FAEE 420 nmego=3.67X 10°M™ em™)Del| 4]
UV/VIS spectrophotometer Cary 1C(Varian, Australia)
£ ANl SAsI9Th 1 Units 18 B9F 1 uMe
ABTSY 2tslol] Hagh g4 ¢koz Aolsig),

2ol ZAAAE whedo) Friste] FAENS
FAANHT. RHeHdo] E3E chlorophene?] ¥4-&
ZORBAX SB-C18 ZH(Agilent, USA)e] A2
HPLC 1100(Agilent, USAYS o}8-3}d B4359ct &
AZ7AL 284mmol Al UV detectorS AHE3t 1.0
m/min®] F%0.2 ¥4 39 th(water : acetonitrile =
30/70, viv).

A8 AL Microtox MS00(MICROBICS, USA)
<& )83 ZAHIAY. FEE I F(Vibrio
fisheri)2] RGdo| ANEE B3] HF T3 F
55 Fof| At WAl td E42HL 100
mg/l FHE BEEAE o83l IS\ HEo| ol
g ECy= 19.82 F 0.52 mg/l(95%2] AH7F7hE A=}
Aol Atk AASHG. #Hgo) dgH ARE =
A& 2437] Aol NaOH(1.0%, w)E o83t pH
6.52 zdsirh
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0.1 mMZ A3t} o] FEAA 25mM gEede
ol g3l 25°CellA WHSAZ T whedle) x7) a4
AL 02U/mpP] HES 2439t 2 10m! Z
A vpojdella] AJHTE whE-g Azlslr] ol Hgol
£ A EE] AAE 83T kgl AlxE
A3 chlorophene 100% &Rl §3iA14 10 mM
o] REZHE gHEo] ARE-SIGIT)

Chlorophene 2] #32 pHol| thst 432 pH
3-109] FHlA 25mM FAHEL-APH 3-5.5),
25 mM QUA4FEEE (pH 6-8), 25 mM FejAkEgH
(pH 9-10)Z A3 A3l
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60, 65°CS] ¥ $jollx @it
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%o vzde 54 HEE 599 wgS =] 930
0% B9t IATEl] 4ds] e €& s A
71sisitt.
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Fig. 1. Effect of pH on chlorophene transformation (@) and
residual activity when incubated without chlorophene
(O). Reaction conditions: 0.1 mM chlorophene, 0.2 U/
m/ laccase, 25 mM buffer (acetate buffer: pH 3-5.5),
phosphate buffer (pH 6-8), glycine buffer (pH 9-10),
25°C, with a reaction time of 1 hour. All data in the
figure are expressed as averages of duplicate data.
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Fig. 2. Effect of temperature on chlorophene transformation

(@) and residual activity of laccase when treating
chlorophene (O). Reaction: 0.1 mM chlorophene,
0.2 U/ml laccase, 25 mM acetate buffer (pH 5.5), with
a reaction time of 1 hour. All data in the figure are
expressed as averages of duplicate data.

100 @

80

60

40 1

Residual chlorophene (%)

20

0.0 0.5 1.0 1.5 2.0
Enzyme (U/mL)

Fig. 3. Effect of enzyme dose on chlorophene transformation.
Reaction: 0.1 mM chlorophene, 0.03-2.0 U/m/ laccase,
25 mM acetate buffer (pH 5.5), with a reaction time of
1 hour. All data in the figure are expressed as averages
of duplicate data.
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Table 1. Effect of soluble polymers on the transformation of

chlorophene
Polymer Concentration Transformation
(mg/D) (%)
Control 0 78.8
Ficoll 25 80.0
Polyethylene glycol 25 719
Polyvinyl alcohol 25 79.9

Reaction conditions: 0.1 mM chlorophene, 0.2 U/m/ laccase,
25 mM acetate buffer (pH 5.5), 25°C, with a reaction time of
1 hr. All data in the figure are expressed as averages of
duplicate data.
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Table 2. Effect of mediators on laccase-catalyzed chlorophene

transformation
Mediator Concentration Transformation
(mM) (%)
Control - 79.5
SA 0.1 75.8
ABTS 0.1 >99.9
TEMPO 0.1 474
HBT 0.1 79.2

Reaction conditions: 0.1 mM chlorophene, 0.1 mM mediator,
0.2 U/m/ laccase, 25 mM acetate buffer (pH 5.5), 25°C, with
a reaction time of 1 hour. (SA; Syringic acid, ABTS; 2,2"-
Azino-bis-(3-ethylbenzthiazoline-6-sulfonic acid), TEMPO;
2,2,6,6-Tetramethoxypiperidine 1-Oxyl, HBT; 1-Hydroxy-
benzotriazole) All data in the figure are expressed as
averages of duplicate data.
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Fig. 4. Effect of mediator on chlorophene transformation.
Reaction: 0.1 mM chlorophene, 0.2 U/m/ laccase,
25 mM acetate buffer (pH 5.5), with a reaction time of
1 hour. (y = -0.23x + 21.65, R* = 0.985). All data in
the figure are expressed as averages of duplicate data.
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Table 3. Comparison of toxicities between the initial mixture
and the treated mixture

Transformation Relative

SaInple EC50

(%) toxicity (%)
Initial mixture 0 100 436 WM
Reaction mixture 5999 236 )

treated®
*Reaction conditions: 0.1 mM chlorophene, 1.0 U/m/ laccase,
25 mM acetate buffer (pH 5.5), with a reaction time of
4 hours. All data in the figure are expressed as averages of
duplicate data.
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