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Optimization of steam explosion pretreatment for polysaccharides extraction

from Achyranthes bidentata radix and of its antioxidant activity evaluation
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Abstract: Extraction yield of polysaccharides from Achyranthes bi-
dentata Radix ( AbR ) was increased by steam explosion

pretreatment. Based on the results of single-factor experiments, the
response surface methodology was employed to further optimize the
steam explosion pretreatment conditions. The effect of steam explo-
sion pretreatment on the DPPH radical scavenging activity and O?~
radical scavenging activity of Achyranthes bidentata Polysaccharides
(AbPS) was evaluated. The optimum conditions was determined as
follows: the water/AbR ratio 11%,

steam explosion pressure,

1.6 MPa; residence time 63 s. After pretreatment under the optimum
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conditions, the extraction yield of polysaccharides from AbR was
found to be 11.88% , which was twice as much as that from the un-
treated AbR.It maybe caused by the physical damage on the surface
of AbR, including partial rupture with deep longitudinal cracks and
micro-holes, due to the pretreatment of steam explosion, which can
be seen from the SEM micro photographs. Furthermore, the antioxi-
dant activity of AbPS was enhanced strongly after steam explosion
pretreatment. The DPPH radical scavenging activity of AbPS in-
creased from 77.9% to 90.1% , while the O?~ radical scavenging ac-

tivity of AbPS was around 1. 3 times as much as that from

untreated AbR.
Keywords: steam explosion; Achyranthes bidentata ; polysacchari-

des; radical scavenging activity
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Figure 1 Effect of moisture content on the yield of AbPS
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Figure 2 Effect of residence time on the yield of AbPS
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Figure 3 Effect of steam explosion pressure on the

yield of AbPS
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Table 1 Coded levels of independent variables used in

Box-Behnken design

K Xi W EKE/ % X B ES)/MPa X 4E I [] /s

—1 5 1.0 30
0 10 1.5 60
1 15 2.0 90
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Table 2 Box-Behnken design with independent variables
and response values
R 5 X1 Xz X3 125/ %
1 —1 —1 0 6.80
2 1 —1 0 9.18
3 —1 1 0 8.29
4 1 1 0 9.76
5 —1 0 —1 7.21
6 1 0 —1 10.37
7 —1 0 1 9.69
8 1 0 1 9.85
9 0 —1 —1 7.27
10 0 1 —1 7.48
11 0 —1 1 8.22
12 0 1 1 9.25
13 0 0 0 11.61
14 0 0 0 11.62
15 0 0 0 11.83
16 0 0 0 11.86
17 0 0 0 11.87
5 R
5
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= —
- 0.0 03 ;.O
0.0 . )
: =0.5 0 e
N B
s 7 1igy » Presst
Figure 4
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Table 3 Analysis of variance (ANOVA) for the

regression model
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5 Scanning electron micrographs of steam-explosion

Figure
pretreated and untreated Achyranthes bidentata
Radix
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Thermodynamic curves of steam-explosion

pretreated and untreated AbPS
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Table 4 Thermodynamic parameters of AbPS
W37 FE il PIGAH/(J - g™ BIGEE/C  WERE/C  KIREZE/T
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150
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e RZEFRIRWAL —6.87 178.99 191.50 203.02
2 g
FEIR IR AL —5.23 184.04 197.83 209.40
e KRB 62.64 219.16 234.92 250.19
3 5
VRSB AL 3R 6.79 217.88 238.41 270.17
‘ < 100} . . .
2939 W z
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g 3411 b & =
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Sz 20§ v
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Figure 7 FT-IR spectra of steam-explosion pretreated
and untreated AbPS
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Figure 8 Effects of scavenging DPPH radicals and
superoxide radicals by steam-explosion pretrea-

ted and untreated AbPS
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