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Optimization of ultrasonic extraction process for polysaccharide from Atractylodes
chinensis by orthogonal test

MENG Li-na, XU Jing, NAN-nan, DUAN Yin, SONG Xiao-jiao, ZHOU lJing
Tianjin Key Laboratory on Technologies Enabling Development of Clinical Therapeutics and Diagnostics, School of Pharmacy,
Tianjin Medical University, Tianjin 300070, China

Abstract: Objective To optimize the extraction technology of polysaccharide from Atractylodes chinensis using ultrasonic extraction
method by orthogonal test. Methods Polysaccharide was extracted from 4. chinensis by ultrasonic-assisted extraction method. The
yield of crude polysaccharide of 4. chinensis and extraction rate of polysaccharide were taken as indices. Based on single-factor
experiment, the ultrasonic-assisted extraction technology of polysaccharide from A. chinensis was optimized by Lo(3*) orthogonal test.
The phenol-sulphuric acid method was applied for the determination of polysaccharide. Results The optimal extraction conditions of
polysaccharide from A. chinensis were as follows: the solid-liquid ratio was 1 : 20; the extraction temperature was 60 ‘C; the
extraction time was 40 min and alcohol volume was 4 times of the medicinal materials. Under the conditions, the yield crude
polysaccharide and the purity of polysaccharide were 23.16% and 11.23%, respectively. Conclusion Ultrasonic extraction has the
advantages of short time, simple operation, and higher extract rate, which could provide the reference for development and utilization
of A. chinensis.
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200 FRAEMZR BT ORSSARE 105 CTRSE
52 U PR AT 25 R TR 10 mg, Z2IB/K 2 25 2 100
mL, #2727, HIf3 0.1 mg/mL #2550 B d . ok
S IAZEIE 0.14 021 0.3 0.4, 0.5mL, & T 10
mL TR ZERE T, DIZERKANE SR 0.5 mL, 4
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Fig. 1 Effects of ultrasonic extraction time

on polysaccharides extraction
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Fig. 2 Effects of solid-liquid ratio on polysaccharides

extraction
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extraction
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Table 1 Factors and levels
=
K ) N \
A/min B C/f& D/C
1 20 1:10 3 40
2 40 1:15 4 60
3 60 1:20 5 70
232 IEACRIG SR LT 2T RSB AR IE AL

AR 5 g, I Lo(3*)IEAS Bevh 358 (K 43k 4T
MEFEHRIG AR 2.2.1 TUR, LUK AL b
PECR A TEbR, SR WE 2. FTEMHTEERIE 3.
PEOr IR K Y1550 22 B IOR A R 200331
WHh 0.4, 0.6, LIZEGVE (ZRE VP = K&K
W35 X 0.4+ ZHEFEHE X 0.6) FATG 34T

F2 EXRBAESER
Table 2 Design and results of orthogonal test
5 5 A B C D IRFEITT /% ZHEIEICR/% LAV
1 20 1:10 3 40 9.95 5.267 7.140
2 20 1:15 4 60 14.36 7.002 9.944
3 20 1:20 5 70 16.38 9.319 12.140
4 40 1:10 4 70 14.43 6.828 9.868
5 40 1:15 5 40 16.09 7.650 11.030
6 40 1:20 3 60 15.87 9.969 12.330
7 60 1:10 5 60 14.78 6.801 9.992
8 60 1:15 3 70 13.45 6.598 9.339
9 60 1:20 4 40 16.53 9.510 12.320
ki 9.74 9.00 9.60 10.16
Iy 11.07 10.10 10.71 10.76
I 10.55 12.26 11.05 10.45
R 1.33 3.26 1.45 0.60
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Table 3 Analysis of variance
Mz BZEvirM BmE WE F P
A 2.699 2 1.349 5.095 0.164
B 16.530 2 8.265 31.210 0.031
C 3.452 2 1.726 6.518 0.133
D 0.530 2 0.265 —

F05(2,2)=19.00
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h AyB3C3Dao J5 7 53 Mt 25 R 3R PR LU X 2545 VP40
e HA B (P<<0.05), A. C. D IKNZEM
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ZHEREURSL R 22.24%, HEHMELT .
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Table 4 Results of verification test

L IKIEY) S
VSRR
1B /% RSD/%  #2HU%/%  RSD/%
JKGHE 7 EY 18.56 0.53 8.997 1.54
FK Rl HL 14.48 1.00 7.327 0.47
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