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Effect of biological pretreatment with Trametes vesicolor on
the enzymatic hydrolysis of softwood and hardwood

Hongbo Yu, and Xiaoyu Zhang
College of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430074, China

Abstract: We evaluated the effect of biological pretreatment with white rot fungus Trametes vesicolor on the enzymatic hydrolysis
of two wood species, Chinese willow (Salix babylonica, hardwood) and China-fir (Cunninghamia lanceolata, softwood). The result
indicated that the pretreated woods showed significant increases in the final conversion ratios of enzymatic hydrolysis (4.78-fold for
hardwood and 4.02-fold for softwood). In order to understand the role of biological pretreatment we investigated the
enzyme-substrate interactions. Biological pretreatment enhanced the substrate accessibility to cellulase but not always correlated with
the initial conversion rate. However, the change of the conversion rate decreased dramatically with increased desorption values after
biological pretreatment. Thus, the biological pretreatment slowed down the declines in conversion rates during enzymatic hydrolysis
by reducing the irreversible adsorption of cellulase and then improved the enzymatic hydrolysis. Moreover, the decreases of the
irreversible adsorption may be attributed to the partial lignin degradation and alteration in lignin structure after biological

pretreatment.
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Fig. 1 Effect of biological pretreatment with T. vesicolor on

the enzymatic hydrolysis. Control (o0); pretreated for 30 d (m);

pretreated for 60 d (e); pretreated for 90 d (A); pretreated for
120 d (V).
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Table 1 Kinetics parameters of enzymatic hydrolysis of
hardwood and softwood

Pretreatment time (d) Vo (%, h) k R? 2.3 I_:E% bl ﬂfii’f ﬁé’ﬁ%@ﬁ R Pt #0 ﬁg MR Bt B %2 ﬂ['ﬂ]
Hardwood (Chinese willow) 5

0 1.11 0.55 0.99

30 1.49 0.23 0.99 [13,22] ’

60 1.74 0.09 0.99

90 1.81 0.07 0.98 1

120 4.16 0.08 0.98 P

Softwood (China-fir) ( 2 ,
0 0.60 1.67 0.99 , 12 h
30 0.33 0.59 0.97 2% h ,

60 1.80 0.57 0.98

90 0.92 0.34 0.97

120 1.29 0.27 0.99 ’
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Table 2 Effect of biological pretreatment with T. vesicolor

on the initial adsorption ratio 3 > >
22
Pretreatment Initial adsorption ratio (%) s [22] 2
time(d)  Hardwood (Chinese willow)  Softwood (China-fir) ,
0 5.8+1.5 6.2+1.6
2
30 10.5+0.8 14.7+0.8
60 13.743.2 13.4£0.4
(Desorption value)
90 15.840.1 16.1£3.0
« 3
b bl b
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10,21
(10,213 10.23
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Fig. 2 Effect of biological pretreatment with T. vesicolor on 3 ~H Vﬁ
cellulase adsorption. Control (m); pretreated for 30 d (e);
pretreated for 60 d (A); pretreated for 90 d (V). T. vesicolor
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Table 3 Effect of biological pretreatment with T. vesicolor on desorption value and lignin content

Maximum of adsorbed protein Amount of adsorbed protein at the

. . . o
Pretreatment time (d) during hydrolysis (%) / time (h) end of hydrolysis (%) / time (h) Desorption value  Lignin content (%)

Hardwood (Chinese willow)

0 39.5/12 33.2/120 6.3 15.9+0.1
30 40.5/24 30.7/120 9.8 14.4+0.8
60 42.0/12 26.8 /120 15.2 13.6+0.3
90 45.8/12 28.7 /120 17.1 13.4+1.1

Softwood (China-fir)

0 25.0/12 22.9/120 2.1 32.8+1.0
30 455772 36.3/120 9.2 30.2+0.4
60 50.7/12 33.2/120 17.5 29.8+0.5
90 50.6 /24 29.1/120 21.5 28.6x1.4
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