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Enhancement of Enzymatic Hydrolysis of Corn Stover by Liquid Hot Water Pretreatment and Ethanol
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Abstract: Lignin could not be significantly removed from lignocellulose by liquid hot water(LHW ) pretreatment, but lignin would mi-
grate from cell wall and redeposit on the surface of cell wall at high temperature during pretreatment. To take advantage of this characteris—

tic, we examined the changes of main components and enzymatic hydrolysis of corn stover pretreated by LHW pretreatment before and after
ethanol extraction.Ethanol extraction process was also optimized. Compared to LHW pretreatment, ethanol extraction removed some lignins
from, increased cellulose content in and improved cellulose digestibility of corn stover. Lignin removal increased with increasing temperature
of LHW pretreatment. The optimal ethanol extraction was as follows: 25 of liquid—solid ratio, room temperature, 120 r*min™', and 10 h. For
corn stover pretreated at 210 °C for 20 min, ethanol extraction decreased lignin from 30.5% to 18.2%, while increased cellulose content from
62.2% to 73.6%. After ethanol extraction, the enzymatic hydrolysis time was shortened from 48h to 24h. The cellulose digestibility reached
93.2%( 15 FPU ¢! cellulose ).
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Table 1 Composition of corn stover(dry weight basis )
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Figure 1 Removal of hemicellulose and lignin after

LHW pretreatment
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Figure 2 Lignin removals after LHW
pretreatment—ethanol extraction
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Figure 3 Lignin removals after ethanol extraction at different

liquid—solid ratios

601

504
40t

30F

RBTRFERRA %

20+

0 2 4 6 8 10 12 14
FEHUT E)/h
4 AERERIFIAL B EREFFHIARREB R E
Figure 4 Lignin removals after ethanol extraction

for different time

ke

210 °C .20 min 51 4b 38 5 F5 FF A28 [ EE 25,10
h 2 BEFE U TAL BEFS FF 19 = 2R & Al 5 B
INo IKA-CIEERBGA R T BRI/ Ao 2 42 = [
KRR 4R SRR . 210 °C .20 min FALFRFSFF
S OTERBUS R AR TR &l 30.5% MR
18.2%, [RIEFHFAREREP SRR, F4eR T HM
62.2% = 5 73.6% . PLF4EER & R WA/ B
2.1%%E ] 2.5%.

80

. O B AFF
or By WS Z BT

60 T
& 50
540
o 30¢

201

0

P % PLRRE MAEATHE

5 CERIAIETAEERHI=MEENIE
Figure 5 Content of three main components in LHW pretreated

corn stover before and after ethanol extraction
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Figure 6 Cellulose digestibilityof LHW pretreated corn stover

before and after ethanol extraction
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after ethanol extraction
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Figure 8 Scanning electron microscope images of LHW pretreated corn stover before and after ethanol extraction
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