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Development of Catalytic Polymerization
with Laccase as Catalyst System
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Abstract Recent development on the synthesis of macromolecule catalyzed by laccaseis reviewed in
this paper. Laccase is a hiological catayst for the polymerization of phenolic compounds, aromatic
compounds with amino groups and carboxylic compounds. The polymers prepared can be used as resin
material, photoelectric material and textile dyeing material. The Cu* in laccase plays a key role in the
catalytic reactions of laccase. Solvents of the reaction system also affect the catalysis of laccase.
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Fig.1 Proposed mechanism of oxidative polymerization catalyzed by laccase
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Fig.2 Proposed mechanism of copolymerization of lignin and acrylic compounds induced by laccase

[30]

[28]

4.1.2 4-

(31,

w042



http://www.hxtb.org 2003 66

[32]
I o
.’ b A) Y
[23] .
, (c®3), 53,
b A) A) Y
I
10° .
4.1.3 o
I I
[34] s s
I o I b N
Y b
[35]
I o
4.2
I I
o I
o I
I
[36,37] .

[1] H Kobayashi. J. Polym. Sci. Part A: Polym. Chem., 1999,37: 3041~3056.

[2 , , . , 2001, 5: 7~10.
13l : ( ), 1998, 17(4): 23~26.

[4] , , . ( ), 1997, 43(6): 741~746.
[5] , , . ( ), 1997, 21(4): 342~346.

[6] C L Chen, A Potthast, T Rosenau et al. J. Mol. Catal. B: Enzym., 2000, 8(4-6): 213~219.

[7] C Crestini, D Argyropoulos ACS Symp. Ser., 2001, 785: 373~390.

[8] , . , 1997, 17(1): 79~84.

[9] . , 1990, 9(4): 22~27.

[10] N Aktas, H Cicek, U A Taspinar et al. Bioresour Technol., 2001, 80(1): 29~36.

[11] T Shiba, X Ling, T Miyakoshi et al. J. Molecular Catalysis B: Enzymatic, 2000, 10(6): 605~615.
[12] H Uyama. Macromolecules, 1996, 29: 3053~3054.

[13] R Ikeda. Macromolecules, 1996, 29: 8702~8705.

[14] C Mai, A Majcherczyk, A Huttermann. Enzyme and Microb. Technol., 2000, 127(1-2): 167~175.
[15] R Ikeda, H Uyama, S Kobayashi et al. Macromol. Rapid commun., 1998, 119(8): 423~425.

[16] T Tsujimoto, H Uyama, S Kobayashi. Macromol. Biosci., 2001, 1: 228~232.

[17] , , : , 1994, 14(2): 51~56.
[18] . , 1986, 5(1): 39~48.
[19] . , 1990, 9(2):18~28.

w042



http://www.hxth.org 2003 66 w042

[20] H Kitano, Y Macda, M Yamamoto et a. Macromol. Chem. Phys., 1996, 197(12): 4173~4181.

[21] . , 1995, (5): 5~11.
[22] J S Dordick. Enzyme Microb. Technol., 1989, 11(4): 194~211.

[23] , . , , 2001, 364~367.
[24] , . , 1994, 13: 16~18.

[25] A Lund, A JRagauskas Appl. Microbiol. Biotechnol. 2001, 55(6): 669~703.

[26] C Mai, W Schormann, A Huttermann. Enzyme Microb. Technol. 2001, 28(4-5): 460~466.

[27] A Huttermann. A Majcherczyk, A Brann-lullemann et al. Naturwissenschceften, 2000, 87(12): 539~541.

[28] C Mai, W Schormann, A Huttermann. Appl. Microbiol. Biotechnol. 2001, 55(2): 177~186.

[29] C Mai, W Schormann, A Huttermann et a. Enzyme Microb. Technol. 2002, 30: 66~72.

[30] R W Tock, R SJChen, C R Richardson. Chem. Eng. Commun. 1987, 56(1-6): 229~251.

[31] JA Akkara, F Bruno, L Samuelson et al. Polym. Prepr.(Am. Chem. Soc. Div. Polym. Chem.), 1993, 34(2): 759~760.
[32] JSDordick, M A Marletta, A M Kilbanov. Biotech. Bioeng, 1987, 30: 31~36.

[33] , , . . » 1995, 5(2): 236~240.

[34] AV Dorrit, H SSNiels, RV SKaren. US; 5948121, 1999.
[35] H shin, G Guebitz, A Cavaco-Panlo. Macromol. Mater. Eng., 2001, 286: 691~694.

[36] D R Petic, J S Dordick, D G Rethwich. Macromolecules, 1991, 24: 3462~3465.

[37] A L Margolin, P A Filzpartrick, P L Dubin et a. J. Am. Chem. Soc., 1991, 113: 4693~4696.



