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Optimization of extraction technology of alcohol extract from
Achyranthes aspera L. and its activity against human
lung adenocarcinoma A549 cells in vitro
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Abstract : Achyranthes aspera L. is a widely used medicinal plant with many effects. In order to study the anti-cancer effect of
its alcohol extract,the alcohol extraction process from A. aspera was optimized by Box-Behnken response surface method ,and
the cytotoxicity and cell scratch test of human lung cancer A549 cells were carried out in vitro. The optimum extraction condi-
tions were as follows ; extraction temperature 90 °C ,liquid-solid ratio 40: 1, extraction time 2 h. Under these conditions , the ex-
traction rate of alcohol extract from A. aspera was 9.23% . The results of cytotoxicity test showed that the survival rate of A549
cells decreased rapidly with the increase of alcohol extract concentration. When the concentration of alcohol extract was 256
g/ mL , the inhibition rate of A549 cells was 94.65% . The cell scratch results showed that alcohol extract had a certain inhibitory
effect on the migration of A549 cells,which can provide a reference for the study of the medicinal properties from A. aspera.
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Fig. 1  Effect of extraction time on extraction rate

of alcohol extract from A. aspera
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Table 2 Box-Behnken experimental design and results

Z R Ethanol concentration (%) Sy Y. T%HX%*:
Test mumber A B c Extraction rate
B4 ZEREXNTHBRERYRINENZIY 4 (%)
Fig. 4 Effect of ethanol concentration on the extraction 1 0 0 0 8.990 6
rate of alcohol extract from A. aspera 2 0 -1 -1 5.796 5
s 3 I I 0 6.989 7
2.2 W Rz SR it LS R
4 0 0 0 8.787 6
DL R EE R AR AR , 4040 PR 227K AR B Box-
ALY “p S 5 0 0 0 9.785 1
Behnken 250 152 1152 45 21 i L7 190 R 28 1K
6 0 1 -1 8.591 7
P&,
F 1 T 4BF Box-Behnken NS EEKFER 7 -l -l 0 6.3931
Table 1  Horizontal table of central combination factors 8 0 0 0 9.188 4
of A. aspera Box-Behnken 9 1 0 1 8.387 3
P # Factor 10 0 0 0 9.3915
K A P E] Bk C Rz 11 1 0 1 7.191 1
Level : - P~ : m - - :
Extraction Liquid-solid Temperature
time (h) ratio(mL/g) (¢) 12 -1 0 1 6.193 3
! 1.5 30:1 80 13 1 0 1 8.3873
0 2.0 40:1 90
14 -1 1 0 7.995 2
1 2.5 50:1 95
15 0 -1 1 6.592 9
et A s 16 0 1 1 5.392 1
M 7 TR IR T B A AR IR 2 , MRl 7 T 3 175
— e N 2% 17 1 -1 0 7.389 17
5 X HHE T 22500, A BR 24 e 31
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Table 3 Response surface analysis of variance
Fe Ui 7 A ¥75 M
Source Sum of squares df Mean square i Prob>F Significance
571 Model 26. 80 9 2.98 9.06 0.004 1 o
A 1.43 1 1.43 4.35 0.075 4 -
B 0.98 1 0.98 2.98 0.128 2 -
c 1.45 1 1.45 4.40 0.0741 -
AB 1.00 1 1.00 3.05 0.124 2 -
AC 0.25 1 0.25 0.76 0.412 9 -
BC 3.99 1 3.99 12. 15 0.010 2 *
A? 1.25 1 1.25 3.81 0.091 9 -
B? 9.37 1 9.37 28.52 0.001 1 o
c? 5.51 1 5.51 16.77 0.004 6




Vol. 35

X W4 bR AR B IR T ZARAL S RSN R AS49 40 a3 A 5T 1195

#42%% 3( Continued Tab. 3)

i A frin e %7 i o p B

Source Sum of squares df Mean square Significance
5% 7% Residual 2.30 7 0.33 - - -
AL Lack of fit 1.71 3 0.57 3.87 0.1120 -
4li13t2% Pure error 0.59 4 0.15 - - -
J.2 Cor total 29.10 16 - - -

" ZRBFP <0.05);" " 2RHEHP <0.01),

Note: * Significant difference( P < 0.05) ; * * Highly significant difference( P < 0.01).
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Fig. 5 Response surface graphs and contour plots for the interaction among factors
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Table 4  Effect of alcohol extract from A. aspera
on the growth state of A549 cells

e on i
Concentration ( pg/mL) Inhibition rate( % )
0 2.20+£0.22 0
8 1.70 £0.23 19.85*
16 1.73 £0.09 23.06" "
32 1.73 £0.05 21.36"
64 1.53 £0.06 30.27*
128 1.32 +0.03 39.6" "
256 0.11 £0.01 94.65" * *

H 5 AR g, * P <0.01, " ** P <0.001,
Note : Compared with control, * * P < 0.01,"**P < 0.001.

2R R B, I EE B HC 5 i A B, 0 4 e ) 4
YRR R 3 5t , 52 PR B IEAH OGO o 24 L4
WYy ok E Dy 256 wg/mL W, ] R R
(94.65% ) o AT UL - A e P i oy B A 410 <1 98 4 4
SEEIVE T, A — 2 BT AR o
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Dt — A Bk B S ) it 8 240 M 1 7 BE D A5
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73 0T B PO A, HE R A 3 I AR T o R
AL(P <0.001) , F 142 IR0 ELAT V0
A549 IR IIRETT o

RS THBERYI A5 ARER
ERBRES BRI (x £5,n=3)

Table 5 Effect of alcohol extract from A. aspera on the invasive

migration ability of A549 cells (; +s,n=3)

) e AR
Group Dose( wg/mL)  Rate of healing( % )

23 1% EZH Control group - 16.82 +1.94

5G40 Experimental group 2 0.25£2.25**"

T HEAXMAE LS, """ P < 0.001,
Note ; Compared with control, * * * P < 0.001.
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BRI BRERAEN O, R AR BE 90 °C MR} LE 40:
1 BRHRES ] 2 b, AE DG A5 1F R AR 200 + A4 IR I 4
BUE R 9.23% , 5N 9. 36 % MHZEE /N, A%
PESCEG S5 T o, B A P4 vk B 1) T, A549 4
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