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Optimization of enzymatic auxiliary ultrasonic extraction of polysaccharide
from Atractylodes chinensis and its antitumor activity in vitro
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Abstract: Objective To optimize the enzymatic auxiliary ultrasonic extraction of polysaccharide from Atractylodes chinensis by
biological enzyme technology and to study its antitumor activity in vitro. Methods Cellulase and pectinase were used for
hydrolysis and then ultrasonic extracting method was chosen to extract the polysaccharide from roots of 4. chinensis. The yield of
polysaccharide purity from crude polysaccharide was taken as indicators. Based on single-factor test, the ultrasonic-assisted
extracting technology of A. chinensis polysaccharide was optimized by Lo (3*) orthogonal test, and four factors included enzymolysis
temperature, enzyme content, enzymolysis pH value, and enzymolysis time with three levels. The phenol-sulphuric acid method was
applied for the determination of polysaccharide, and then using MTS and trypan blue staining to study antitumor activity on the
polysaccharides. Results The optimal enzymolysis extracting conditions of A. chinensis polysaccharide were as follows:
temperature was 50 C, content was 1.2%, pH value was 5 , and time was 50 min. Under the conditions, the purity of polysaccharide
was 32.29%, and inhibitory rate of polysaccharide on the proliferation of HeLa cells was 64.42%. Conclusion Enzymatic auxiliary
for ultrasonic extraction process has the advantages of short time, simple operation, and higher extract rate, which could provide the
reference for development and utilization of A. chinensis.

Key words: Atractylodes chinensis (DC.) Koidz.; enzymolysis; ultrasonic extraction; orthogonal test; phenol-sulfuric acid; MTS;

trypan blue

IgFS BHA: 2013-10-22

EEWMHE: RKEHFHBOORE (06YFGPSH02900)

EEE N ¥ ¥ (1988—), &, REBEFIRY 2012 WiL:, W55 RIRAYMLF . Tel: 13821364134  E-mail: xujingkuaile@163.com

«BIEEE A 0, RKEERKEASFAYNEEE TE, KRR SERAME R, AR “ PALWHAREKER LK
47 ZEh. Tel: 13920680193  E-mail: zhou195620@126.com



°232 - PN E S 2y 3 Drugs & Clinic

2% H3H  2014FE3A

AR NHEHEDALE AR Atractylodes chinensis
(DC.) Koidz. [ TR 25, 24 (hEZ58) 2010 iR
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Table 1 Effect of different enzyme on extraction of

polysaccharide from A. chinensis (n = 2)
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Table 2 Effect of enzyme dosage on yield of polysaccharide

from A. chinensis (n =2)

i /% ZHHTH%
0.8 18.82
1.0 20.08
1.2 19.52
1.4 19.08

2.3.3 PR BN 2 AR RS R RRI
RIGHE AR AR L 5 @, AR “2.3.27 15 F SLi 5 5,
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AN 7] Pl At it B b4 R Z I A3 252 i LR 3
A 50 C oy AR AR, B 2 AR
20.91%.

*3 BREEMIEEASHESEROZE (n=2)
Table 3 Effect of enzyme temperature on yield of polysaccharide

from A. chinensis (n=2)

Bt/ °C ZHTH%
30 16.08
40 20.12
50 20.91
60 17.36
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Table 4 Effect of pH value of enzymatic hydrolysis on

yield of polysaccharide from A. chinensis (n = 2)

fiftp i pH {8 LR %
3 17.86
4 20.26
5 21.74
6 21.46

2.3.5 PN 2RSSR R SRR
ARBEELM A RL) 5 g, Kl “2.3.47 455, IIAAH
YT WNEZIM 1.0% A/ E A 25 mL A58 -
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R, S5 WE 1. wl g, MBI TEAY 50 min 1)
JEEARZHENAR RS, 1K 22.65 %.
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Fig.1 Effect of hydrolysis time on yield of polysaccharide

from A. chinensis
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Table S Factors and levels

FI S

KF A B BREEE  C BAR pH D EEMRNS
/% E/C & 8] /min
1 0.8 40 4 40
2 1.0 50 5 50
3 12 60 6 60
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Table 6 Design and results of Ly(3*) orthogonal test

SRSy A B C D ZHIRE%
1 0.8 40 4 40 19.14
2 0.8 50 5 50 23.27
3 0.8 60 6 60 20.38
4 1.0 40 5 60 22.89
5 1.0 50 6 40 25.12
6 1.0 60 4 50 22.09
7 1.2 40 6 50 21.98
8 1.2 50 4 60 26.81
9 1.2 60 5 40 23.58
K, 2093 21.34 22,68 22.70
K, 2337  25.07 23.33 2245
K 2421 2210 2249 2336
R 328 373 084 091
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min, SG9RIIE 7. FTRIMEMA BYEE A AR LG AR
LRI HIL 32.29%, LUARMEMR AL P BRI 2 0 A
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Table 7 Results of verified test (n=3)

VIRV LR E % 2T 5 B %
i A 7 B 32.29 89.23
R A RN 21.71 86.02
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Table 8 Inhibition of polysaccharide from A. chinensis on

Skov3 and HeLa cell proliferation

4 i 4 A /%
Skov3 4l X} 1.383+0.020 31.96
hn#4 0.94140.015"

HeLaZiffis %4 1.931+0.109 64.42
pIE] 0.687+0.053"

x4l "P<0.05 TP<0.01

"P<0.05 "P<0.01 vs control group
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HepG2 #1 7721 By5gm ¥ N 40 bk HepG2 A
7721 QUM LA 3X 107 /L Bt T 24 LA, Befb
J5 24 h MZETR, Al MAJEE AR Z 8% 100
ng/mL, X B INAH [FAAFRL ) PBS, 441 3 AL,
IG5 4 REAI, FIH G 236, H2EIE
BB NI T . R SPSS 16.0 43 #T L
K, RN 9. L EXTIRAIES, g
XA PR HepG2 (A BB e g 2455 L,
M R 4 pk 7721 A it 24m X (P<
0.001), i HAILAE AR Z Bl xS I i bk 7721 34
VE LT -

IR = Ot AP S 40 i B — I 25 473 40 i 0 /
0F LA S 3140 I B
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Table 9 Effect of polysaccharide from A. chinensis on liver
cancer cell line HepG2 and 7721

a M bl % (X10° N2 /%

HepG2 4liffs X 1.310%£0.085 15.88
PIEST 1.02040.078

7721 410 IR 1.2800.048 21.09
PIEST 1.010£0.038™

LA LS " P<0.001

P <0.001 vs control group
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