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ABSTRACT: AIM To optimize the exiraction for total flavonoids from Livistona chinensis (Jacq. ) R. Br. and to
evaluate the in vitro anti-tumor activity. METHODS  With extraction time, ultrasound power, ethanol concentra-
tion and liquid-solid ratio as influencing factors, total flavonoids extraction rate as an evaluation index, central com-
posite design-response surface method was applied to optimizing the extraction. Afterwards, the inhibition effects of
total flavonoids on SGC7901, HepG2, A549 cells were detected by MTT assay. RESULTS The optimal condi-
tions were determined to be 30 min for extraction time, 80 Hz for ultrasound power, 65% for ethanol concentration,
and 30 : 1 for liquid-solid ratio, the total flavonoids extraction rate was 11. 59% . Compared with negative control,
total flavonoids exhibited significant inhibition effects on three tumor cells in a dose-effect manner (P <0.05, P <
0.01), with the maximal inhibition rates of 83.77% , 93.33% , 74.39% within 48 h, respectively.
CONCLUSION This stable and reliable method can be used for the extraction for total flavonoids from L. chinen-
sis with strong in vitro anti-tumor activity.
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2.1.2 XSS AR AREOS TR
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i, KW TE 504 nm b YA B RN, Bk R
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A 100 mL T, 70% LEEREZIE, B
1 mL, FRE20 f5/EH01 mL # R, & T 10 mL &
Y, He 20137 WUR Oy OB, THE R
BUOR [ (RBUR BB R/ 29 MR i) x
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8] 30 min, ZEARFECT70% , WoRHEE25 01, %
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A EEARBIESE 2R, AL .

2.3 Tt BERRIRBUNE (A) . BRI
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Tab.1 Factors and levels

K-
WX -2 -1 0 1 2
A HEIRE E]/ min 10 20 30 40 50
B #7515/ He 60 70 80 90 100
C ZB/% 50 60 70 80 90
D WOk 15:1 20:1 25:1 30:1 35:1

x2 RERITRER

Tab.2 Design and results of tests

e A B G D Y SEERIRE%
1 -1 -1 -1 -1 6. 14
2 1 -1 -1 -1 9. 04
3 -1 1 -1 -1 8.23
4 1 1 -1 -1 8. 65
5 -1 -1 1 -1 9.45
6 1 -1 1 -1 9. 65
7 -1 1 1 -1 9.03
8 1 1 1 -1 9.46
9 -1 -1 -1 1 9.08

10 1 -1 -1 1 10. 23
11 -1 1 -1 1 10. 57
12 1 1 -1 1 10. 25
13 -1 -1 1 1 8.85
14 1 -1 1 1 10. 44
15 -1 1 1 1 9.46
16 1 1 1 1 9.62
17 -2 0 0 0 6. 08
18 2 0 0 0 9.03
19 0 -2 0 0 9.87
20 0 2 0 0 11.48
21 0 0 -2 0 10. 52
22 0 0 2 0 11.79
23 0 0 0 -2 9.58
24 0 0 0 2 10. 67
25 0 0 0 0 10. 68
26 0 0 0 0 11.55
27 0 0 0 0 11.84
28 0 0 0 0 11.62
29 0 0 0 0 11.84
30 0 0 0 0 11.82

SR J5, il id Design-Expert 8.05b % fF #E 17 L)

A, 1BEIHFFE A Y= -97.449 598 +1. 124 044 +
0.872 62B +0.799 37C +1. 680 25D —0. 003 218 754B —
0.001 062 5AC —0.001 712 504D —0.002 518 175BC +
0.000 262 500BD - 0.009 112 50CD - 0.011 0394° —
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0.003 238 54B> - 0.002 038 54C* - 0.018 454D",
FESTWZE 3, &R,
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0.000 1, FHEA G E; FFE A D, CD, A*,
B, D’ ) P <0.05, FWHEA B EM; KL
P>0.05, RWIGRE/N, BHELE R
=3 AESW
Tab.3 Analysis of variance
R BRI AmE B FAE PH
LAY 57.260 14 4.09  9.900 <0.000 1
A 6. 440 1 6.440 15.580 0.001 3
B 1.310 1 1.310 3.170 0.095 1
C 1. 660 1 1.660  4.020 0.063 5
D 5.070 1 5.070 12.270 0.003 2
AB 1. 660 1 1.660 4.010 0.063 6
AC 0.200 1 0.200 0.470 0.501 7
AD 0. 120 1 0.120  0.280 0.601 9
BC 1. 020 1 1.020  2.460 0.137 9
BD 0. 003 1 0.003  0.007 0. 936
CD 3.320 1 3.320 8.040 0.012'5
A? 33.420 1 33.420 80.900 <0.000 1
B? 2. 880 1 2.880  6.960 0.018 6
c? 1. 140 1 1.140  2.760 0.117 5
D? 2. 830 1 2.830 6.130 0.025 7
}3% 6. 200 15 0.410 — —
AU 5.190 10 0.520  2.590 0.152'5
iR 1. 000 5 0.20 — —
BEE 63. 460 29 — — —
M) 17 TET 3BT LT 1, 5 e 000 T2 kg S R )
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Eosop e imo,s
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c. A TR GHORLEL
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63.57% , WokHEL 29.03 ¢ 1, MR SLPREAERE M,
HHAZ TE R L EUET [E] 30 min, 75 Tj% 80 Hz, £
FERFL 8 65% , WoRkEE 30 1, FRELS 2544k
A, By 10.000 g, % LiROEIE T Z 47 50 0E ik
B, W AR A E R PR HLCR Ch 11.59% , RSD K
1.26% , STME 11.76% A2, 2 H]i%H8 % F5 )
PRI,

2.4 RINFBY B E MRS BB KW
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DU JE TG PBS S 7 AR Ik N, K557 24 h
FrAUMINGRE NS, RIS 1, X R
T3 B BC I A [ Jot 5 v B (800, 400, 200, 100,
50, 25, 12.5, 6.25 pg/mL), HfLi%x 6 5 1L,
J100 pL, I3 6 Pt BHHEXTIRFL (5-3
PRERE , 50 wg/mL) 12 NHESL, JHE M A4
LR MR B, (Y0 100 pL, KRR H 7S
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Fig. 1 Response surface plots for various factors
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SR, BOFEE, @i SPSS 20. 0 #EATSLIE MUY HEA B MRIER (P <0.05, P <0.01),
b, AERWLFR 4 ~6. R, BEEX3 A JFRENCCRK

F4 ZEEX SGCT01 AN (x +5, n=6)
Tab. 4 Effects of total flavonoids on SGC7901 cells (x =5, n=6)

LTI (gl ™) 24 h i 48 h 2 h R 48 h
[ %t FR 2 0. 969 +0. 002 0. 906 +0. 006 - -
800 0.202 0. 002 ** 0. 147 £0. 005 ** 79.11 £0. 18 83.77 +0.45
400 0. 385 +0. 002 ** 0. 306 +0. 007 ** 60.2 +0. 19 66.24 £0.72
200 0. 497 +0. 005 ** 0.384 0. 008 ** 48.67 £0.51 57.63 £0.75
100 0. 600 +0. 004 ** 0. 486 +0. 006 ** 38.08 +0. 39 46.33 0. 060
50 0. 675 £0. 004 ** 0.599 =0. 008 ** 30.35 +0. 36 33.90 +0.75
25 0. 734 0. 003 ** 0. 658 +0. 006 ** 24.18 +0.28 27.37 0. 58
12.5 0. 859 +0. 005 ** 0.754 0. 007 ** 11.32 £0. 47 16.71 +0.73
6.25 0. 920 +0. 003 ** 0. 811 +0. 004 ** 5.06 +0.25 10.49 =0. 39
PR X R 2 0.214 +0. 003 ** 0. 169 0. 005 ** 77.92 £0. 260 81.35 +0.420

0 SR IRl g, P <0.01
#x5 REMX HepG2 MMM (X s, n=6)
Tab.5 Effects of total flavonoids on HepG2 cells (x +s, n=6)

AR (ug-ml.™) 24 h o 48 h 24 h R 48 h
BRI %) R 2 0. 998 +0. 002 0.912 +0. 005 - -
800 0. 101 +0. 002 ** 0.061 0. 003 ** 89. 86 +0. 270 93.33 £0.310
400 0. 150 0. 003 ** 0.105 0. 005 ** 84. 98 +0. 330 88.49 +0. 480
200 0. 397 +0. 006 ** 0. 289 +0. 002 ** 60. 23 +0. 660 68.32 +0. 150
100 0. 438 £0. 004 ** 0.318 0. 006 ** 56. 07 0. 480 65. 18 0. 560
50 0. 499 +0. 004 ** 0.375 0. 006 ** 49.99 +0. 500 58.86 +0. 560
25 0. 603 +0. 003 ** 0.509 =0. 009 ** 39. 53 +0. 350 44.23 +0. 880
12.5 0. 798 +0. 004 ** 0. 633 0. 009 ** 20. 00 +0. 600 30. 62 +0.910
6.25 0. 900 +0. 004 ** 0.739 0. 009 ** 9.77 +0. 630 19. 02 0. 920
FE %) B 2H 0. 184 £0.003 ** 0. 109 =0. 005 ** 78.91 =0. 600 85.93 +0. 440

0 SR R L, P <0.01
F6 BEMT AS49 WK (X x5, n=6)
Tab. 6 Effects of total flavonoids on A549 cells (x s, n=6)

LA/ (gl ™) 24 h — 48 h 24 h R 48 h
FA X R 2 0. 656 0. 010 0.799 +0. 035 - -
800 0.252 0. 010 ** 0.204 £0.016 ** 61.59 +1.01 ** 74.39 £1.62**
400 0.294 +0.010 ** 0.220 +0. 010 ** 55.31+1.20* 72.48 +1.00 **
200 0. 409 +0. 003 ** 0. 382 +0. 006 ** 37.67 £0.30 ** 52.19 £0.58 **
100 0. 499 +0. 005 ** 0. 596 +0. 003 ** 24.00 +0. 50 ** 25.43 +0.26*
50 0.543 £0. 004 ** 0.652 £0.011 * 17.33 £0.43 ** 18.33£1.06*
25 0.612 =0. 007 * 0. 666 +0. 003 * 6.71 +0. 66 * 16. 63 +0.32
12.5 0. 629 +0. 006 * 0.726 0. 011 4.10 £0.59°* 9.10 +1.11
6.25 0. 643 £0. 007 0. 783 +0. 006 2.01 £0.72 1.95 +0. 51
PR R 2 0. 234 +0. 003 ** 0.179 £0.014 ** 64.33 +0. 002 ** 77. 60 +0. 006 *

T S AT IR LA, © P <0.05, ™ P <0.01
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