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Immobilization and properties of laccase from a white rot
fungus (T . pubescens MBS89)

ZHANG Li,JIA Zhi-kuan

(College of Agronomy . Northwest A&F University .Yangling s Shaanxi 712100, China)

Abstract; [Objective] The methods and characteristics of immobilized laccase from T. pubescens MB89
were studied. [Method]) Using chiitosan,chitosan-copper,alginate/chitosan and TEOS/PEG as immobilized
carrier,enzyme activity was detected for characteristic study. [Result] The best methods and fixed condi-
tions for immobilization were: (1) Chitosan immobilized laccase (IE1) : the best concentration of glutaralde-
hyde 0.4 mol/L, the optimum crosslinking time 8 h,the best to the enzyme 1.5 mg/g; (2) Chitosan immo-
bilized copper (IE2) ,the best content of CuSO, « 5H, O was 0. 6 mg/g,the optimal time of 10 h, the best to
the enzyme 0. 25 mg/g; (3) Alginate/immobilized chitosan (IE3):0. 2 mol/L sodium alginate,0. 2 mol/L
CaCl,,0.1 mol/L glutaraldehyde,0. 15 mol/L chitosan. The volume of the best enzyme was 1.5 mg/g;(4)
TEOS/PEG immobilized (IE4) ; The optimum PEG molecular weight of 600 —800, the best concentration
1.5 g/g.the best to the enzyme 1. 5 mg/g. The optimum temperature of IE1 and IE4 was 60 C,IE2 and
1E3 30 C. The optimum pH value for IE1,1E3 and IE4 was 4. 5,1IE2 4. 0. IE pH stability, thermal stability
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and storage stability were superior to those of laccase. [Conclusion] The optimum pH and temperature of

IE vary with different immobilized carriers. The stability of IE is better than free laccase.

Key words: laccase; enzyme immobilization; enzymatic property;enzyme stability
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Fig. 1 Effect of concentration of glutaraldehyde on
the specific activity of IE1
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specific activity of 1E2
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Fig. 5 Effect of sodium alginate concentration on

the specific activity of TE3
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Fig. 7 Effect of glutaraldehyde concentration
on the specific activity of IE3
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Fig. 6 Effect of calcium chloride concentration
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on the specific activity of 1E3
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Fig. 9 Effect of PEG molecular weight on
the specific activity of 1E4
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Fig. 11 Effect of enzyme loading amount on the specific
activity and activity retention of IE1
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Fig. 10 Effect of PEG concentration on
the specific activity of 1E4
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Fig. 12 Effect of enzyme loading amount on the specific
activity and activity retention of 1E2
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Fig. 13 Effect of enzyme loading amount on the specific

activity and activity retention of IE3
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Fig. 15 Effect of temperature on the activity retention

of immobilized laccase
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Fig. 14 Effect of enzyme loading amount on the

activity and activity retention of 1E4
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Effect of pH on the activity retention

of immobilized laccase
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Fig. 18 Thermal stability of immobilized laccase
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Table 1  Storage stability of immobilizedlaccase
I AE 1 8] / 8 XTI/ % Relative activity
Time Lac IE1 1E2 IE3 1E4
0 100. 00 100. 00 100. 00 100. 00 100. 00
1 52.30 87. 65 89. 36 93. 64 87. 46
2 38. 24 76.88 78. 64 85. 36 79. 32
3 21.32 73.45 67.38 79.43 69. 38
1 16. 50 69. 68 58.76 68. 45 61.47
5 7.85 53. 45 49. 57 59. 68 57.69
6 3.21 49. 86 41. 36 54.76 49. 86
HE 1 ATESENAF LG, Lac WEETETE BEIEPEAKROR 0T LOREEAE 506D 1
T B AR AE 35 M Ak JRUTE 1 52, 3 %6, Tfi 3 2
] 9

A i ] 5 A T T A MR AT B TR e AR R IR AT
LA [ 7 A T F) I 35 4 7 Al mT LR L TES /9 I
FRE PN T oAty 3 7of o 5 AL T - BV I A7 6 Ji] i O

3.1 FHBEEHAELENHE
(DIEL & A AW EE R 0. 4 mol/L, & i&
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SCIREFE] hy 8 h, e fE4A M i 1.5 mg/g.

(2)IE2; CuSO, « 5H,O Wy AEH &~ 0.6
mg, i ib 2% A IR Dy 10 h, A EEE N 0. 25
mg/g.

(3)IE3:0. 2 mol/L % 3 g 44, 0. 2 mol/L
CaCl, ,0.1 mol/L % —,0. 15 mol/L 7 588, i
FEZ R 1.5 mg/g.

(DIE4: ;ei& PEG B 4r+ i fg 2l 600~800,
WK 1.5 g, SRR 1.5 mg/g.
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(DBl iR EE . Lac B A& RN 50 CLIEL
1E4 ¥/ 60 C,IE2 1 IE3 )y 30 C,

(2)Fi& pH (. 1EL.IE3 1 IE4 9 f%iE pH
¥jh 4.5,1E2 Jy 4.0, 5 Lac (yfxi& pH EAH L. 4
Folr 1 22 1 il 1) Feeois pH (B34 1w B 7 1) R RS
3.3 BElEHEMIZEME

(DR EPE, 1E1IE2.IE3 Fl 1E4 315 &
KB PR pH (E 4> 92 4. 5.4.0,4.5 Fl 4.5, 4
ol 1 5 A 6 2 BB M e A 1 pHL AL 43 90 5 A 3
pH A —2.

(OIMFREE . 4 Fh [ 2 b B 3K 15 S5 Tl 1% P
F14) T 3 A 43 531 5 o o 0 A — 3, [ A il g A
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