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Ultrasonic-assisited Extraction method and its Anti-hypoxia Activity
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Abstract: Ultrasonic-assisted extraction optimized by single factor experiment and response surface methodology (RSM) was
implemented to extract polysacchrides from the fruiting body of Agaricus bitorquis (Quél.) Sacc. Results showed that the optimal condition was
ultrasonic wave power 130 W, liquid /solid ratio 1:40, extracting time 15 min. The anti-hypoxia effect of crude polysacchrides extracted by the
optimal condition was evaluated by national standard method. The death time, survival time and the gasp time of mice under atmospheric
hypoxia, sodium nitrite poisoning and acute cerebral ischemic hypoxia were determined. Compared with the blank control and the positive
control (Rhodiola rosea), variance analysis showed that the anti-hypoxia effect of polysacchrides prepared by the optimal extraction condition
were significant (P<0.05). Three test results were determined to be positive. Compared to blank, crude polysaccharides significantly extended
the death time, survival time and the gasp time by 76.60%, 50.33% and 144.96%, respectively. The death time, survival time and the gasp time
of the crude polysaccharides treatment were also 19.20%, 34.20% and 43.07% longer than the positive control, respectively. In conclusion, this
study revealed that the crude polysaccharides from the fruiting body of Agaricus bitorquis (Quél.) Sacc have potent anti-hypoxia effects.
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Fig.1 Solid-liquid ratio on the yield of polysaccharide
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Fig.3 Ultrasound power on the yield of polysaccharide
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Table 2 Results of response surface experimental test
A% AW B/ (gmL) Cmin #3Z#EFE (mgg)

1 0 0 0 96.92
2 -1 -1 0 71.83
3 0 -1 -1 82.68
4 1 0 -1 81.64
5% 0 0 0 93.51
6 -1 0 -1 82.90
7* 0 0 0 92.85
8 0 1 1 75.73
9 0 1 1 83.77
10 1 0 1 82.96
11* 0 0 0 95.22
12 0 1 -1 82.35
13 1 1 0 73.64
14* 0 0 0 93.97
15 -1 1 0 81.42
16 1 -1 0 87.96
17 -1 0 1 73.68

EFA TSRS

3 N EIREERNAFED

Table 3 Analysis of variance of response surface test results

kIR 75 Fa AWE H7 F 14 P& BEM
AR 31.83 9 3.54 21.80 0.0003 significant
A 1.15 1 1.15 7.07 0.0325 ok
B 1.05 1 1.05 6.48 0.0383 ok
C 0.23 1 0.23 1.40 0.2747
A’ 19.04 1 19.04 117.38 <0.0001 ok
B’ 4.59 1 4.59 28.29 0.0011 ok
c? 2.28 1 2.28 14.08 0.0070 ok
X FH (RY) 0.9654
PEIAAR R (Ryy) 0.9213 CV% 0.6324
JE: *4p<0.01, EZFMEFE; *p<0.05, £ZFDF.
R4 ZREOFHRRAHEZ S
Table 4 Analysis of significant of regression equation coefficient in polysaccharide
£ e s 95%7T 15 [X |1
A wit | BwmA A T Jx VIF
ARA 8.39 1 0.180049596 7.964250365 8.815749635
TR
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A-A 0.37875 1 0.142341704 0.04216536 0.71533464 1
B-B 0.3625 1 0.142341704 0.02591536 0.69908464 1
C-C -0.16875 1 0.142341704 -0.50533464 0.16783464 1
A’ -2.1275 1 0.196204499 -2.591449908 -1.663550092 1.005882353
B’ -1.045 1 0.196204499 -1.508949908 -0.581050092 1.005882353
2 -0.7375 1 0.196204499 -1.201449908 -0.273550092 1.005882353
AB -0.4475 1 0.201301568 -0.923502562 0.028502562 1
AC -0.235 1 0.201301568 -0.711002562 0.241002562 1
BC 0.2075 1 0.201301568 -0.268502562 0.683502562 1
mg/g, WA TIIME N 94.46 mg/g, SHINEIT. X}
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pressure in mice-survival time ( xxs, n=20)
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Table 6 Results of acute cerebral ischemic hypoxia test in
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Table 7 Results of Sodium nitrite poisoning test in mice-survival

time ( x#s, n=20)
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