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Study on the effects of rubbing-alkali pretreatment on enzymatic hydroly-
sis reducing sugar yield and structure of rice straw

MA Xian-wu, WANG Kai, LIU Xuan, RONG Zhao-qgiang, LI Xiao-lin, LIU Yu-tao
( College of Engineering/ Jiangsu Key Laboratory of Intelligent Agricultural Equipment, Nanjing Agricultural University, Nanjing 210031, China)

Abstract:  In order to increase the utilization ratio of lignocellulose in rice straw and reduce the amount of chemicals
used in pretreatment process, the effects of combined pretreatment with rubbing and dilute alkali on the sugar yield and
structure of rice straw were studied, and the optimum pretreatment conditions were obtained through orthogonal experiment.
3,5- two nitro salicylic acid method was used to determine the content of enzymatic hydrolysis reducing sugar in different
pretreatments, and the composition and structure of the pretreated rice straw were analyzed by silica content determination,
Flourier transformation infrared spectroscopy (FTIR) , X ray diffraction (XRD) and composition determination. The results

showed that the rubbing pretreatment did not significantly increase the rate of enzymatic hydrolysis sugar of rice straw, but

it could enhance the effect of dilute alkali. The enzymatic
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hydrolysis sugar rate of straw pretreated with rubbing-alkali

was 33.63%, which was significantly higher than that of
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TEBRAN . DRI (1998-) 5B RIS A AR BISEH 1A 4 ik alone. Rubbing pretreatment could remove 33.40% of the
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dilute alkali alone, but there was no obvious difference between straw pretreated with rubbing and rubbing-alkali. The re-

sults of FTIR, XRD and composition determination showed that the combined pretreatment could dissolve lignin efficiently,

and increase the crystallinity of cellulose. The orthogonal experiment results showed that the yield of reducing sugar was

highest when the concentration of calcium hydroxide was 6%, the reaction temperature was 40 “C and the reaction time was

six days. The results would provide a theoretical basis and guidance for efficient utilization of straw.
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Table 1 The orthogonal test results of enzymatic hydrolysis sugar

yield by rubbing-alkali pretreatment

g OERREE RWBBURNRIE  ARIEITE WGAEREE

(c) (%) (d) (%)

1 20 2 6 30.36

2 20 4 7 30.49

3 20 6 8 31.10

4 40 6 6 33.63

5 40 2 7 26.91

6 40 4 8 31.68

7 60 4 6 31.07

8 60 6 7 30.57

9 60 2 8 33.07
K, 91.95 90.34 95.06
K, 92.22 93.24 87.97
Ky 94.71 95.30 95.85
K, 30.65 30.11 31.69
K, 30.74 31.08 29.32
K3 31.57 31.77 31.95
B2z (R) 0.92 1.66 2.63
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Table 2 Effect of different pretreatments on yield of enzymatic hy-

drolyzed reducing sugar of rice straw

A3y E@fﬁ?ziﬁi @fﬁ@ﬂ(fiﬁﬁ% ¢
RS AT 18.50+0.15a 0
PRBERS AT 19.600.30a 5.95
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Table 3 Effect of different pretreatments on removal ratio of sili-

con of rice straw

SRR RS FF 9.96+0.08b 0
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Fig.2 X-ray diffraction spectra of rice straw by different pre-

treatments
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Table 4 Effect of different pretreatments on composition of rice

straw
; Ea I S YR Y NE
A Gl (%) k(%) (%)
JRURTEFT 29.35 20.74 23.82
REEREHT 35.46 23.20 18.38
JEARFS T+ 08 42.58 22.11 11.88
FRPEFEAT +08 47.51 23.64 11.30
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Fig.3 Flourier transformation infrared spectroscopy spectra of

rice straw by different pretreatments
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