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Rapid solid-liquid extraction of soluble sugars and ethanol from
sweet sorghum stalk bagasse
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ABSTRACT: Objective To establish a rapid extraction method of soluble sugar and ethanol from sweet sorghum
stalk bagasses. Methods The effects of high-speed homogenization time and subsequent ultrasonic on the
extraction efficiency were investigated. The morphology of sweet sorghum stalk bagasses was observed by scanning
electron microscopy, and the effect of particle size on the extraction efficiency was illustrated in the cellular level.
The extraction method was verified by experiment of recovery. Results The results showed that the optimum
extraction method was high speed homogenization for 3 min. Under this condition, the recoveries of sucrose and
ethanol at low, medium and high spiked levels were ranged from 90.17% to 92.80%. Conclusion The method is
reliable, simple and short in extraction time, which can be used for rapid extraction of soluble sugar and ethanol from
sweet sorghum stalk bagasses .
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Table 1 Retention time, linear relationship and limit of detection of analyte
St AREETE)/min EYEpy: e PEVE FEl/(g/L) KR ARG PR (mg/L) TG R /%
TR 12.241 ¥=2.4483x10"°X 0.2000~2.0000 0.99992 1.1 0.63
I 14.821 Y=2.5459x107°X 0.2000~2.0000 0.99991 1.2 0.12
W 20.172 ¥=6.4201x10"°X 0.2000~2.0000 0.99992 3.3 0.24
Ao 22.076 ¥=2.6764x10"°X 0.2000~2.0000 0.99988 12 0.12
®2 TREERFNETHUEYNRESBG=3, %)
Table 2 Mass fraction of the compound at different mixing speeds (n=3, %)
&Y 1.0 min Jii &4 % 2.0 min [ &5 3.0 min [t 434X 1.0 min Ji &4 %
S T i 22 S A 22 FI{E T v i 22 FHH A 22
B AT A 17.32 0.18 17.56 0.06 17.76 0.06 17.73 0.07

5.00kV 16.5mm x50 SE

B 1 BRYIE SEM B GRRAE L. 50%)

Fig.1 SEM diagram of powdery material (magnification: 50%)

5.00kV 18.0mm x400 SE

K2 2Rk SEM B (JOKA5EL: 400%)
Fig.2 SEM diagram of filamentous material (magnification: 400x)
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Table 3 Mass fraction of analytes under ultrasonic and
non-ultrasonic conditions (n=6, %)
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Table 4 Mass fraction of samples before, during and after fermentation (n=6, %)

P R BT BU S5 -4 LN RGBSR
A {E INiRITES RSD  FHH INiRITES RSD M LINiRITES RSD
R R 12.73 0.17 1.4 0.29 2.77 - - -
LW - - - 0.04 4.7 5.89 0.08 1.3

[ERE S (A

RS REUERPEENZENMFEWSELE (=6, %)
Table 5 Spiked recovery of sucrose and ethanol during
extraction (n=6, %)

A 8
ey

WA MERKE Kb WK RSD
1.600 1.550 92.80 1.14
A 0.065 8.000 7.362 91.21 0.37
14.40 13.049 90.17 0.24
0.800 2914 91.94 1.79
T 2.178 4.000 5.858 92.01 0.59
7.200 8.710 90.73 0.54
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