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Decolorization of synthetic dyes by white-rot fungus

Nobuki HAYASE, Kenji KANAMARU, Chikara TSUTSUMI, and Katsuhiko NAKAGAWA

White-rot fungus strain UH-1 which has the ability to decolorize azo dye, Bordeaux S, was isolated. Strain UH-1

decolorized various dyes such as azo dyes, anthraquinone dyes, indigo dye, and polymeric dye. Meanwhile,

triphenylmethane dye, Crystal Violet, was not decolorized due to the inhibition of growth. The activity of laccase was only

detected during decolorization of Reactive Blue 5 by strain UH-1. Decolorization activity of Reactive Blue 5 and the activity

of laccase were stimulated by the addition of laccase inducers such as Naringin or Xylidine. These result indicate strain

UH-1 decolorize various dyes by laccase.
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2-1 FERZEH
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Tartrazine, 7> F 7% / Ykt & LT Remazol Brilliant
Blue R. Acid Blue 45, Reactive Blue 5, E&YEIE LT
PolyR-478, A > 3Yektl LT AcidBlue 74, bV 7 ==
VA YegtE LT Crystal Violet, 7 YYet s L T
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FP120(BIO 101, CA, USA)Z MW TiT»ol=, £L T, 2D
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broth Z{E L. F— F7 L —7WE 21T o7-, ZD#%. A
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CaClz-2H20, 0.2 g/l; MgSO4- 7H20, 0.50 g/l; 7 /L =2— X,
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30°C THEU MIAOG &8 HOWOLE DRIE 21T > 72, SOGHET
BOWOLEDAEL Y | —ERFICEL Sz ABTS OURE %
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g EEEZBMU, BIEIZ 310 nm OWNEEZHE Lz,
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HIT, 30CTHO IR S, BOWLEDRIEZIT 72,
FOGRRTE OWEDZEL Y | —EREMIZE{L STz veratryl
alcohol DIEFE AR 7=, Z @ veratryl alcohol J2E L v 7V
INT =)L F U F =BG AR DI 2,
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BOGS#E (200 mM - FEREFEE i (pH 4.5), 2.5 ml; 0.1 M
veratryl alcohol, 0.2 ml; 100 mM H202, 0.05 ml; Hz20, 2.15
ml) % 30°CIZHNE L 72 K5 3% LiF 2% L BIEEIZ 310 nm
DOYSEEZJE LT, &612, 30CTE DRI SE, B
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YNTNa—LFxy 2 —BiEEezO0 2 &Ik, V7=
=R B =PI AR DT 9,
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IN—=FF T H =B, T U NAT I a— LA 2 —BEMH,
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Wi R AR B # (NH4Cl 21X 10 mM) (2 Reactive Blue 5
% 100 mg/l DIFETHEM LA — k7 L— T WE 1T 7.
D%, AEEFE UH-1 4@, 30°CT 17 AL 9
BB A2 T oo, RSB AL, =008 (13000
rpm, 10743) L. K53 _EiE% T Reactive Blue 5 Bl
M3 LUV H202 (100 mM) RINZ 1T 5 Reactive Blue 5 il
EIEHEDRE AT 72,

2-11 ' )La—REED Reactive Blue b BiEFEMEHRUS v
h—EEE~ADEE

T a—AREE 0g/l, 5gl, 10g/1, 15g/1, 20 gl &%
b S E 7B FEAREE I, Reactive Blue 5 % 100 mg/l D
ECHRMULA— b V=T WEETo Tz, TDO%, BAEH
# UH-1 BRZHE L, 30CC 17 AR L 5 K% %17 7=,
PRI BRI A B L, Ja8 040 BE (13000 rpm. 10 47)
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UH-1 ¥ 18S rDNA ORI OFER NS v/ =
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A2 BTz,

3-2 U1 HRIC K 2R ELEHORBHER

FEETNO L8 X0 5Bt L7- Wolfiporia J& D15
UH-1 Bka AW TH ~x OREBORGRBRETo 2R %
Table 1 (2R L7z, 7Y 4k CTHD Bordeaux S. Methyl
Orange, Orange I iX 6 H#&IZiX, 1FI1F 100% DA%
RUTEB RT3k Cd 5 Tartrazine Tid 14.72% & 1K
WL R ZR Lo, LU, RN L TORWAN, B3R
&R+ % = & T Tartrazine & (1ZI1E 100% & S hv7-,
T hT % Yk CH D Remazol Brilliant Blue R, Acid
Blue 45, Reactive Blue 5 [342°C 100%3T\ VB3 5315 5 41
72o FT-EAEYEITH S PolyR-478 1, 1FIF 100% D il A3
Beshiz, —F. PV 7=2= A F 4B TH D Crystal
Violet Ti&, WO HENBE I, < RANET LR
Mofo, LoREREY | SBE L7z AeBErE UH-1 B
Crystal Violet ZBRW\TIEFITIRIAWBLEAA Y ML E2HS
2EBZBZBND, YUBHT K DG YIS RIS OB A/ 7215 Y
THDHZENRLNI L LD REWVREART brvaefT 5
H A UH- 1R X BHG Ye AR o ki L 7= Frtk 2
LTWbEEXDND,

Table 1 Decolorization of various dyes by strain

UH-1
Dyes Decolorization (%)
Bordeaux S 99.93
Methyl Orange 90.04
Orange I 98.25
Tartrazine 14.76
Remazol Brilliant Blue R 97.20
Acid Blue 45 97.98
Reactive Blue 5 99.47
PolyR-478 99.31
Acid Blue 74 98.38
Crystal Violet 0.00
Nigrosine 44.00
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Fig.1 Effect of NH4Cl concentration

decolorization of Reactive Blue 5 by strain UH-1

3-4 Reactive Blue 5 BiBICH T HE L DEERIEM

UH-1 #1Z2 & % Reactive Blue 5 iitaic, 7 v 1 —E87E
P, = IR S — A U A =B, U =0 3=
FX A —PIEME, T UAT A3 — LA X 2 —PEMEZH
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FORED T v 1 —EIEMEIL, 5 HZIC
7 H#12 0.306 umol/ml-min, 9 H(Z 0.54 pmol/ml-min
TH-o7-, - T, Reactive Blue 5 D EAIZIEIT v 1 —F
DBE L TWAHBEEEN RV EEZ BT,

0.067 pmol/ml-min,
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Fig.2 Effect of the addition of H20: (filled circle) on
decolorization of Reactive Blue 5 by strain UH-1
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L. 7 v —BEEED T 25 & Reactive Blue 5 il faif ik
LT 5 LS K HICT v I —ETEM & Reactive Blue 5
BTG @ WABE A R LTz, BLEDZ &5 Reactive
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Fig.3 Effect of glucose concentration on laccase activity (filled square) and decolorization of
Reactive Blue 5 (filled triangle) by strain UH-1. Strain UH-1 was inoculated in the medium
containing 5 g/l glucose (a), 10 g/l glucose (b), 15 g/l glucose (c), and 20 g/l glucose (d).
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Fig.4 Effect of Xylidine concentration on laccase activity (filled square) and decolorization of
Reactive Blue 5 (filled triangle) by strain UH-1. Strain UH-1 was inoculated without
Xylidine (a), with 0.01 mM Xylidine (b), 0.05 mM Xylidine (c), and 0.10 mM Xylidine (d).
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Fig.5 Effect of Naringin concentration on laccase activity (filled square) and decolorization of
Reactive Blue 5 (filled triangle) by strain UH-1. Strain UH-1 was inoculated without
Xylidine (a), with 0.01 mM Xylidine (b), 0.05 mM Xylidine (c), and 0.10 mM Xylidine (d).
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