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Table 1. Peroxidase—catalyzed polymerization of lignophenol derivativesa

Lignophenol Peroxidase Reactivity

No. HRP® SBPT Conversiong Polymerl
(mg) mg mg % %
1 Lignocresol (60)b 5 51 15
2 Lignocresol (60)¢ 10 72 33
3 Lignocresol (60)d 10 85 52
4 Lignocresol (60)d 20 87 55
5 Lignocatechol (60)b 10 ' 84 67
6 Lignocatechol (60)b 20 100 83
7 Lignocatechol (60)b 3 nd 20
8 Lignocatechol (60)b 6 nd 52
9 Lignocatechol (30)b 5 nd 87
10 Lignophloroglucinol (60)b 10 91 0

Polymerization time: 12 h, r.t. under air. b) Solvent: MeOH (10 ml)/Phosphate
buffer (pH 7.5, 10 ml). c¢) Solvent: EtOH (10 ml) /Phosphate buffer (pH 7.5, 10
ml). d) Solvent: Acetone (12 ml) /Phosphate buffer (pH 7.5, 8 ml).

e) Horseradish peroxidase (Wako, 100 unit/mg). f) Soybean peroxidase (Sigma,
96 unit/mg). g Determined by reverse—phase HPLC ODS-80Ts eluted with
AcCN : water = 80 : 20. h) Insoluble polymer in both water and methanol.
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Table 2. Laccase—catalyzed polymerization of lignocatechola,b

No Lignocatechol  Laccase Time Solvent (m}) Yieldc
meg mg h EtOH Buffer %
1 50 10 6 6 14 60
2 50 10 12 6 14 68
3 50 10 24 6 14 74
4 50 10 48 6 14 86
5 50 10 72 6 14 85

a) The catechol content in lignocatechol was more than 0.9 eq on a C9 unit.

b) Polymerization at 30°C under air. Phosphate buffer (0.1M, pH = 7.0).

¢) Yield was calculated by the weight of insoluble polymer.
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Figure 3. FT-IR spectra of polylignocresol Figure 4. FT-IR spectra of polylignocatechol
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Figure 5. Pyrolysis GC-MS spectra of (A) lignocatechol and (B) polylignocatechol.
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Figure 6. Proposed polymerization mechanism of lignocresol.
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Table 3. Lipoxygenase—mediated polymerization of 3-[(Z,2)-9",12'-octadecadienyl]lphenol (1)and
4-[(Z,2)-9'12'-octadecadienyl]catechol (2)a

Monomer Enzymeb Polymer vield (%) Mnd

No (mg) (mg) Insoluble Solublec X107
1 (1) (68) Lipoxygenase (20) 12 29 1.3
2 OH Lipoxygnease+peroxidase(20+5) 32 24 1.5
3 Lipoxygenaset+peroxidase(20+10) 44 18 1.6
4 ©C 16H33 Lipoxygenase+peroxidase(40+10) 49 15 2.2
5 (2) (68) Lipoxygenase (20) 7 42 1.7
6 OH Lipoxygenase+peroxidase(20+5) 13 24 1.8
7 ©/ OH Lipoxygenase+peroxidase(20+10) 20 26 2.3
8 i Lipoxygenase+peroxidase(40+5) 54 17 2.6

CigHas

a) The polymerization was carried out for 12 h at room temperature under oxygen. Solvent: methanol
(6 ml) and 0.1 M sodium borate buffer (pH 9.0, 54 ml). b) Lipoxygenase (L7395, 112000 units/mg,
Sigma) and soybean peroxidase (54 units/mg, Sigma). ¢) Soluble in chloroform and methanol. d)
Number average molecular weight determined by GPC.
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Figure 8. BSA adsorption on lignophenols
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