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Immobilization of Crude Laccase onto Anion Exchange Resin and Its Application

in Decoloration of Malachite Green

QI Xu-liang'?, LIU Xiang®, LIU Bo', WANG Lin>, WANG Xiao-chun®, FANG Chao’

(1. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210093,
China; 2. Jiangsu BG New Energy Co. Ltd. , Nanjing 210093, China)

Abstract: Crude laccase from Trametes versicolor was immobilized onto anion exchange resin D201 by three methods, i. e., direct
electrostatic adsorption ( D201-Lac- I ), crosslinking after electrostatic adsorption ( D201-Lac-1I ) and electrostatic adsorption after
treating D201 with glutaraldehyde ( D201-Lac-Il ). Compared to direct electrostatic adsorption, the immobilized laccase amount of
D201-Lac-II increased by 4. 65 times but the laccase activity was decreased to 4.8% , while the laccase activity on D201-Lac-Ill
increased by 2. 99 times, with the immobilization amount decreased to 51% . Shadows of laccase aggregation on D201-Lac-Ill were
found by transmission electron microscopy (TEM). Continuous batch decoloration of malachite green demonstrated that the decoloration
efficiency of D201-Lac-Ill remained in the range of 40% to 55% for more than 210 hours, in addition, the enzyme activity on D201-
Lac- Il maintained unchanged while the activity of free laccase declined to less than 20% under the same condition. All of the results
above indicated that D201-Lac-Ill had a significantly enhanced stability and good reusability. Considering the low price and simple
production procedure of crude laccase, D201-Lac-Il could be promising for water treatment purpose.

Key words : crude laccase; anion exchange resin; immolization; stability; dye decoloration
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Table 1 ~ Comparison of immobilized laccase by three methods

WIE BRG] AR G S1/U-g ™ AT W)
D201-Lac- | 1.00 7.65 1.00

D201 -Lac- II 4.65 1.71 0.048
D201 -Lac-1I 0.51 11.70 2.99

1) FEEEAL U-g" A [ i 2L D201-Lac- [ ¥ #1380
1,00 2) A I3 S 150 00 4 56 9 5 25 Bk i 5 8 G 05 9 1)
VAR, AH S B (10 L D201 -Lac- T SORES [ A 1. 00

722 /& D201 -Lac- Il 5 HABAF 57 4 18 1 [ € 1
R EL . AT DU Y, D201 -Lac-TT 517 £ 3¢
HR I ) [ AL R A UL, 7R O R HL i
Ui B AS B0 1] R il A TR 15 T 1 1% 1 AR
GRMG. Fh TR R I AE X T 2 i H A AR AR Y i As, B
D201 -Lac- Il il g5 I 48R 2 A fay fiff | PRt o v] e 2L A
RN .

x2 FHRSHMHAREEN REEFHLLR

Table 2 Comparison of enzyme activities of immobilized laccase in this study and other studies reported

BB ESEN Rl 0 5 7 1% fpG/U-g ™' w0 ik

g - [GEN 3 EEN I TEBERNIEY, pH R 12 U-g™!

AZHE, O K IRA-400, BEH8%E  5.0,30°C <12 ik [12]

e , DMP 4 JE ¥, pH 4.4, il 0 2 (L W 7R T AS

TR, Bl SR kAl 20 6~13 3 [25]

RO A WHEALEER MBS WIREL DI85,y g MMM TEG )
FEIT 1

Z 5 L B ( Coriolopsis T L2k 1K Celite® ABTS A JE ¥, pH 3.0, 1.7 TG 0 e v T AR T (5]

polyzona) W, T4k R-633 20°C ’ FITk

TEREE, KRG A RALES s DMP 2 JiK ), pH 5.0, 1.7 ARHFE

PR FH B g D201 25°C ’ (D201-Lac-1I)

2.2 TEM A

mE 1 LA S, 5 D201 A7, D201 -Lac-1I |-
ALY B BIAR 2 5w AR B S, H B TE 20 ~ 30
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x4.5 nm'®) SRR N Y e 2R I T R 4R
A, 35 8 T B ) T Ak B R A — B Xk
W B O 28 ARG R Xl [ T
2.3 ZHtB A

fLAE A g — Rl iz Al ) =R P e s g
BE XK A AU IR R B, H AR E , TRk
YR DIRE AR . T R VA W AN B AR G o i
LA s R T A —Fh A A A 5T 1 4R
Hobt fEX FAA & AT LUIBE R B A A6 2R i —Fh B
FH 5 7 [8] 4K ( benzotriazolyl- 1-oxide radical ) , It [
BETT LA FHFFLAE A Gl L e fe 12

FE 2 AT LAE D201 XL A L LI A i
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Fig. 1 TEM photograph of D201-Lac-Ill and D201

CRR X UL A e — PP B B AL ) R
S0 B B T AR . BESR D201 XF LA A 4k LT
BA W FHERT , D201 -Lac- I X FL 48 A7 4 14 F= B ik 52
G DR R R R R A A .

M2 T LUE BN B FLAE £ 4%
U BE AR R e B SRR I ZE , 7E 20 h £ 45 ik
FPA7. 75 T 210 h 19 5 HEUGE S 64, D201 -
Lac- Il X FLAE A7 % 1) K BR R — HARETE 40% ~55%
Z ], R BRFI AR MEL RN A N R iES: S it
W ARSI, % D201 -Lac- I A4 6 35 14 2R 790 52 |
FLBE IR A WS 2R B, 1 R I B R A7k 210 h
VAU 12 VA T, JEL O P L B A IR I Y 20% LR (B
AR ER).

T 2 Z R I R 5, T LUt D201 -
Lac- I P4 IR A A2 A B 3 A 4 5, I mT LA
AR G- stb 5 52 A . 3 nT BB PR R A R 84 D201 Xif
BB ARG R PR AP VR, (175 28 R BUAR 5 kAR
ORI AN 2 0 3% 5 TR B, A5 mT BEJ2 X R R i 1
R R I A I R HE R AR T DL AR
SRR TFVE FH I A8 2 TR PR AR | (EAR IS FLIE N 19 pH
AR PE, pH ABE SR AR Z. BRIL AL,

th

50 mg D201-Lac-1I & D201,50 mL 50 mg-L =" fLA& A4k YLk}
fITA 0.4 mL 1.0 mmol - L.~! Hobt ¥ ,30°C
B2 [ExE %S D201-Lac- & #1H5 EHE D201 33
LERSANNZEE SRR
Fig. 2 Continuous batch decoloration of malachite green (MG)
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