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Figure 1 Effect of the different concentration of cellulase with enzymatic hydrolysis time
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Table 1 Effect of sugar yield and enzymatic hydrolysis with the different concentration of cellulase

AU FM/(U-mL™ D Y WS/ % L EEYRE ABEARA/ % R 455/ %6
20 311 35. 66 2. 31 38,72
40 L 65 50. 48 3.00 54. 81
60 1. 04 51. 01 2.75 55. 39
80 0. 22 50. 10 2. 82 54. 40

T WM ) 48h,
22 PHAERETBEFLIHNAERE AEGSERBHEIROZMN
TEWRE 50°C 5558 150r/ min 55040 F P 4EZWE Ky 60U/ mL I, 20 5 TG PERC R G Ay 1:4.2:4 .34 41 411
B ) W Y i 5 2T A 2R Tl I i 25 TR AL B EORAE AT (10g/ L) g 48h, G5 R WL 3R 2 R . £F 4 R Rt
T H 2 7 A DR A 2 W R T A OB T B A R T I R S ARG A I S0 W R R O £ 2 TR
T HE AR (L2 2 W S £ 4 2 K f AR A SR AR AR . AT IF ST R B AT 4k R R AR R T S A 4
AT O L T A R T 35 o VAR O B A T AR A R T RS K A B A

10. 14028/}. enki 1003-3726. 2016. 01. 009



51 = N ¥ iH Eild « 63 .

R B ) W I T LK A 21 2 TR AR A AR . R 2 R BB D A W I A 12 D L £ 4k R
T /L o A W S T BN 5 2 N0 L A 22 A B T T L R R T A W A Al D
ol 447 25 WA R R B B R . R ARSI R H 0] 2 T B 5 25 4 ZMAS G )R o 0T 2T i 3R % B AR 8 I 2 R
AE TGP PR AT BELZEOE - 00 K A AT o Al L S 2R 4R K O 60U/ mLL i 3 4 Bl I A AE
30U/mlL.,

R2 pPRAEBETBEALEBYBREGERBRANZN
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4:4 0. 74 54. 00 2. 48 58, 64
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Table 3 Effect of sugar yield and enzymatic hydrolysis with the yields of compound enzymes
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Figure 2 Gas chromatogram of ethanol with different ways of enzymatic hydrolysis
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Figure 3 Fourier transform infrared spectra of raw corn straw, acid hydrolysis and enzymolysis residues

a-Raw corn straw, b-Acid hydrolysis residues, c-Cellulose enzymolysis residues, d-Composite enzymolysis residues
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Table 4 Change of cellulose crystallinity with enzymolysis
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Figure 4 X-ray diffraction of corn straw enzymolysis residues

a-Raw corn straw, b-Acid hydrolysis residues, cCellulose enzymolysis residues, d-Composite enzymolysis residues
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Figure 5 Scanning electron micrographs of corn straw enzymolysis residues

a-Raw corn straw, b-Acid hydrolysis residues, c-Cellulose enzymolysis residues, d-Composite enzymolysis residues
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Study on the Enzymatic Hydrolysis of Corn Straw with Compound
Enzymes after Acid Pretreated

CAI Ling-yan', MA Yulong'?**, MA Xiaoxia'
(1. College of Chemistry & Chemical Engineering , Ningxia University, Yinchuan 750021, China;
2. State Key Laboratory Cultivation Base of Energy Sources and Chemical Engineering , Ningxia University ,
Yinchuan 750021, China)

Abstract; The aim of this study was to improve the yields of sugar with enzymatic hydrolysis on 2% sulfuric acid
pretreated corn straw using pectinase, f-glucosidase and cellulase. The results showed that the yields of glucose, xylose,
and enzyme hydrolysis were 67. 83%, 3. 25%, and 73. 65% , respectively, when the pretreated corn straw was hydrolyzed
using pectinase, F-glucosidase, and cellulase were 45U/mL, 30U/mL and 60U/mL for a period of 48 h. Compared with
single cellulose enzymatic hydrolysis, the yields of glucose, xylose and enzymatic hydrolysis with compound enzymes
increased to 65 04%, 20. 82% , and 65 06%. The yields of ethanol with compound enzymes increased to 72. 5% in the
step by step fermentation for 5 days. These results suggest that the mixture of three kind of enzyme can obviously increase
the yield of sugar with enzymatic hydrolysis. The research results provide an important reference for the research of corn
straw into fermentable sugar technology.

Key words: Biomass; Corn straw; Acid hydrolysis; Enzymatic hydrolysis
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