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Abstract: Sugarcane bagasse, the main waste product of the sugar industry, is an important renewable biological resource owing to its
wide variety of sources and high cellulose content. Based on the cellulose content analysis, sugarcane bagasse was prepared with mild alkali,
followed by stepwise saccharification and fermentation, to produce bioethanol. The results of orthogonal experiments showed that enzyme
dosage significantly affected enzymatic hydrolysis, where optimal conditions for hydrolysis were as follows: enzyme dosage of 25 FPU/g
sugarcane bagasse, temperature of 50 ‘C, and an initial pH of 4.9. Under these optimal conditions, the enzymatic efficiency could reach up to
74.26%. Supplementation of the bagasse hydrolysate with certain nutrients facilitated yeast growth and fermentation to produce ethanol. After 96
h fermentation, the final ethanol concentration was 39.79 g/L, with a fermentation efficiency of 82.70% and an ethanol yield of 0.48 g/g. This
study confirmed the feasibility of using mild alkali to pretreat bagasse hydrolysate for ethanol production by fermentation and demonstrated the
benefit of pretreating sugarcane bagasse before use as raw material for ethanol production.
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Table 2 Chemical characterization of the sugarcane

bagasse
2E/% ALEHES FREHRE
ek 39.50+0.66 50.41+3.38
EotthE 19.77+0.03 18.57+0.13
Klason AR#&E  21.04+0.01 10.69+0.02
BEAFE 4.89+0.21 3.1440.07
R4 5.69+0.01 5.93+0.01
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Fig.1 Morphology of fiber bundles in sugarcane bagasse samples
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Table 4 Orthogonal design and results of experiment

INE Y Le B(RE C (4t 24 hB&fE
‘ (FPU/g %)) /C) pH) HE %%
1 10 40 39 1 1 65.70
2 10 45 49 2 2 68.90
3 10 50 59 3 3 66.03
4 10 55 6.9 4 4 51.24
5 15 40 4.9 3 4 70.51
6 15 45 39 4 3 67.50
7 15 50 6.9 1 2 69.08
8 15 55 59 2 1 65.34
9 20 40 59 4 2 67.21
10 20 457" 6.9 3 1 69.09
11 20 50 39 2 4 68.95
12 20 55 4.9 1 3 67.92
13 25 40 6.9 2 3 68.49
14 25 45 59 1 4 7261
15 25 50 4.9 4 1 74.26
16 25 55 39 3 2 70.77
Mean | 62.968 67.978 68.230 63.828  68.598
Mean 2 68.107 69.525 70398 67.920 68.990
Mean 3 68.293 69.580 67797  69.100 67.485
Mean 4 71.532 63.817 64475 65052 65.828
Range 8.64 5763 5923 4048 3.162
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Table 6 Summary of fermentation results at 96 h from different

media
B (a) (b) (©)

TEERE/(g/L) 19.13  39.79 45.03
TEEIFH/(g/g) 0.46 0.48 0.48
LB = % /[g/(L-h)] 0.20 0.41 0.47
KRB 3351 82.70 87.41
FEEF R F/% 5217 97.96 99.44
AHEF R F/% 1131 74.63 98.98
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