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Lac A
Lac A
1
1.1
Trametes sp. AH28-2 60% ~ 70%
2 6- 2 4 6- Acros organics Acry-
lamide ~ Bio-Rad Bisacrylamide  Fluka 25%
1.2
1.2.1 Trametes sp. AH28-2 72 h
3 000 r/min 30 s 5% 28C 3d
50
DEAE-Sepharose FF 0~ 0.3 mol/L

NH, ,S0,-10 mmol/L citrate- Na, HPO, pH6.0

Amersham Pharmacia Biotech. Sweden

Hiload 26/60 Superdex 200 prep grade column

SDS-PAGE
1.2.2 1% 2 mol/L. NaOH
1
50 mmol/L
pH4.5 2
1.2.3 4 mL 50 mmol/L 1 mmol/L
pH4.5 ImL 25C
30 min 465 nm e = 12000 mol " I: em™'
1 pmol
1 mL 30min
465 nm
Ulg
1.2.4 BCA HyClone-PIERCE USA
1.2.5 SDS-PAGE 10% 5% -NaOH
1.2.6 1 emx 10 cm
2 6- 2
4 6- 200 pmol/L 20% 50 mmol/.  NaAc-HAc
pH5.0 50 mL

© PEREREME DN RFATIESMIEE http://journals. im. ac. cn



2 247
3
1.2.7 HPLC Waters 650  HPLC CI8 Symmetry 300™
CI8 5 pm 3.9x 150 mm Waters 75:25:0.125
0.8 ml/min 40C 2 pL 254 nm
2
2.1
Lac A 62 kD SDS-PAGE 1 600 nm
65.7 U/mg
2.2 D 1 2
2.2.1 97.4— ms—
Lac A 6.2 — [—- S
43.0 — ——
Lac A 310 — H—
2.2.2 0.1¢ 15 mL
1% ~ 6% 20.1 — G
25C 1 44—
h 4%C 1 A SDS-
5% PAGE
Fig.1 SDS-PAGE of the
2.2.3 0.1g 15 mL 5% purified Lac A
246 8 12 h 1. Standard molecular mass markers
2.The purified Lac A.
8 h Protein was stained with Coomassie
brilliant blue R-250
2.2.4
10.0 20.0 30.0 40.0 50.0 U
0.1¢g 5% 30.0U
2.2.5 5% 25°C 8 h 30.0U
81216 20h
16 h
58.5%
2.3
2.3.1 30°C ~ 60°C
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50°C
55%C
2.3.2 pH ; pH3 ~ 7
pH 4.3
pH 4.5 pH
2.3.3
70°C
2 £
70°C 1h é
4 h 9% £
4h i
19% 8 h 56.5% | | | , |
0 5 10 15 20 25
t/h
2.3.4 pH
pH . 2 o
b vt
pH4.0 ~
7.0 pH 3.0
2.3.5 4°C 1234 6
2.3.4 I
0.1~0.7 %; )
mmol/L pH4.5 25C
30 min !
K, 0.559 mol/L
K, 0.420 mol/L
LA —
7
3
2.4
25¢g
3 5
25°C 3
2 6- 2 4 6- Fig.3 Process scheme for the continuous oxidation of
4 1h 3.7% 2 phenolic effluents by immobilized Lac A
4 6- 47.9% 2 6- 2h 1. Semi-bed reactor with immobilized Lac A
08.7% 2 4 6. 1.6% 2 6 2. Sampling valve 3. Vessel

4. Peristaltic pump 5. Blender.
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Immobilization of Fungal Laccase on Chitosan and Its Use

in Phenolic Effluents Treatment

Xiao Yazhong' > Zhang Shuxiang® Hu Qiaoyan’ Jiang Wei’ Pu Chunlei'  Shi Yunyu'™ "
! Laboratory of Structure Biology —School of Life Sciences University of Science and Technology of China  Hefei 230026 China
2 School of Life Sciences  Anhui University — Hefei 230039 China

Abstract Laccase isozyme Lac A can be efficiently synthesized by Trametes sp. strain AH28-2
cultivated in liquid medium with the induction of o-tolidine. Lac A was immobilized on chitosan by
means of covalent coupling to a glutaradehyde-pretreated support. The conditions of immobilization
of Lac A were optimized which could be specified as 0.1 g chitosan and 5% glutaraldehyde 15mL
crosslinked for 8 h  then added 30.0 U enzyme to immobilize for 12 h. In this way 176.4 U/g of
catalytic activity of immobilized enzyme was available and the recovery of enzyme activity was
58.5% . Compared with the free enzyme the affinity of immobilized enzyme decreased toward
substrate guaiacol but its stability was considerably improved. The optimal temperature for
immobilized enzyme was 55°C° 5°C higher than the free enzyme. 56.5% of initial enzyme activity
could remained if kept at a temperature of 70°C for 8 h. Free enzyme would be greatly affected
under the same conditions. The oxidation of phenolic compounds carried out in the reaction system
of immobilized enzyme showed the activity of immobilized enzyme still remained over 60% after 12
cycles of operation. Thus the catalytic efficiency of laccase was greatly improved.

Key words Chitosan Immobilization Fungal laccase Phenolic effluents
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