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Optimization of the Process Conditions for the Degradation of the Lignin in
the Cut Stem By Laccase
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Abstract. The experiment uses three factors five levels of orthogonal experimental method to study
the different digestion times, enzymolysis temperatures and dosage of laccase influence on cut stem
in lignin degradation rate. the change of chemical composition and filling values in cut stem before
and after processing also have been measured. The result showed that. (1) Digestion time,enzyme
solution temperature,dosage of laccase in cut stem have significantly effected on the degradation of
lignin. The best parameter of the enzymatic hydrolysis is time 4 h,enzymolysis temperature 50 ‘C ,
the dosage of laccase 10.0 wL/g. Under this parameter,the lignin degradation effect is best and the
degradation rate is as high as 47.3%.(2) The chemical composition of cut stem don't change after the

treatment of laccase except lignin and the same situation appeared on the filling valuses. Under the
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condition of optimal parameters,the use of laccase can effectively degrade lignin,raising the quality

and availability of cut stem,and don't lower the quality of cut stem.

Keywords: cut stem,laccase, lignin, filling value ,chemical composition
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Table 1 Result of orthogonal experiment and the control

A ffe FoF () /| SR A UL RE/°C | R Bl /(L)

Ji ik 51 8%

1 46.00 2.50 4.30
1 48.00 5.00 4.20
1 50.00 7.50 3.60
1 52.00 10.00 3.14
1 54.00 12.50 3.09
2 46.00 5.00 4.00
2 48.00 7.50 3.80
2 50.00 10.00 3.10
2 52.00 12.50 3.12
2 54.00 2.50 3.90
3 46.00 7.50 3.80
3 48.00 10.00 3.20
3 50.00 12.50 2.83
3 52.00 2.50 3.79
3 54.00 5.00 3.40
4 46.00 10.00 3.16
4 48.00 12.50 3.04
4 50.00 2.50 3.31
4 52.00 5.00 3.24
4 54.00 7.50 3.11
5 46.00 12.50 3.13
5 48.00 2.50 3.65
5 50.00 5.00 3.01
5 52.00 7.50 3.05
5 54.00 10.00 291
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Table 2 Influence of various factors on the degradation

rate

1118 )y i ---

W@ﬁﬂ HTIEJ 1.095 0.274 22203  0.000

it fift R 0.966 4 0.241 19.577 0.000
A 2.015 4 0.504 40.862 0.000
1R 0.148 12 0012

Mgt 4.224 25

®3 EsfERTIE 4 h 5 H © B E AL X B

Table 3 Comparison between enzymatic hydrolysis time 4

h and other time

W 2 34

1H/%) PRE DR 2%
1 0.494 0 0.070 23 0.000
2 0.412 0 0.070 23 0.000
3 02320 0.070 23 0.006
5 0.022 0 0.070 23 0.759
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Table 4 Comparison between enzyme dosage 12.5 pL/g

and other dosages

FI#/ e fifp 2R 35

(nL/g) 218/ (nL/g)
2.5 0.748 0 0.070 23 0.000
5.0 0.528 0 0.070 23 0.000
7.5 0.430 0 0.070 23 0.000
10.0 0.060 0 0.070 23 0.410
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Table 5 Comparison between enzymetemperature 50 °C

and other temperatures

Vo ik 2 2 (. S

46 0.508 0 0.070 23 0.000
48 0.408 0 0.070 23 0.000
52 0.098 0 0.070 23 0.188
54 0.112 0 0.070 23 0.137
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Table 6 Chemical constituents of the cut stem under

different treatments

5 i 8%

I 132 146 050 123 285 548 856
2 131 146 048 118 286 55 862
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Table 7 Filling value of the cut stem under different
treatments
ETRS) ¥ /(cm¥g)

1 5.92 5.89 5.94 591

2 5.89 5.88 5.82 5.86
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