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Effect of Sulfite Pretreatment on Hydrolysis Efficiency of

Sugarcane Bagasse

LIU Zhi-jia, DONG Yi-fan, LAN Tian-qing
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Abstract: To overcome the anti-degradation of sugarcane bagasse, sulfite pretreatment ( SPORL) was used and the effects of
sodium bisulfite concentration on the physicochemical characteristics, the sulfonic acid group on the surface( sulfonation degree )
and hydrolysis efficiency of sugarcane bagasse were investigated, and the effect of sulfonation degree on hydrolysis efficiency of
bagasse was further studied. The results revealed that different sodium bisulfite concentration had no significant influences on the
crystrallinity index (I, ) of bagasse and bagasse samples treated by SPORL had more crystalline cellulose and less hemicellulose.
Besides, 50 g oven bagasse with 1:8 solid-liquid ratio was treated by adding 8% sodium bisulfite( based on the dry bagasse) at
160 °C for 30 min and 131.73 pmol/g sulfonic group was obtained. The hydrolyses of bagasse with different degree of sulfonation
were conducted at 50 °C for 72 h as 7.5 FPU/g dry bagasse (based on 2% dry bagasse). The results demonstrated that the
enzymatic efficiency increased with the increase of degree of sulfonation and the highest hydrolysis efficiency of holocellulose was
83.76% . The study indicated that the hydrolysis efficiency of bagasse was positively related to sulfonic group content in bagasse
and had no significant relationship with crystallinity degree of bagasse. Low-pH SPORL could remove most hemicellulose in
bagasse, and the anti-degradation of bagasse was overcome. Finally, the enzymatic hydrolysis of lignocellulose was enhanced as well.
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Table 1 Chemical composition of sugarcane bagasse samples %0

) Y% LY [FZNE¥NIES i NS
samples cellulose hemicellulose Klason lignin acid soluble lignin
S 36.70 £1.75 36.44 £0.56 19.32 £0.37 2.31+£0.14
S-2% 57.77 +1.80 8.90 +0.19 27.09 £0.29 3.78 £0.11
S-4% 57.35 +£2.64 7.82+0.92 25.12£1.76 4.26 £0.03
S-6% 57.26 +£0.80 7.02 £0.87 23.47 £1.04 5.73 £0.87
S-8% 56.87 +£0.67 6.01 £0.42 22.90 £0.50 6.02 +0.12

1)S F/RIFERER ; S-x% TR L x% WARER Z 4N AL PR FE T, T A S indicates raw bagasse; S-x% indicate bagasse samples treated with x%

NaHSO; , same as in following
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Table 2 Sugars in pretreated liquids g/L
G A - ikl A Sk LIERX(SEi
samples cellobiose glucose xylose galactose arabinose
S-2% 0.27 0.92 17.83 0.92 2.49
S-4% 0.56 0.58 17.59 1.56 2.51
S-6% 1.32 0.46 16.16 2.41 2.41
S-8% 1.54 0.35 15.77 2.47 2.66
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