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Abstract:In this paper,the optimum extraction process and antioxidant activity in vitro of total flavonoids from Polygonum
perfoliatum L. was researched. The effects of extraction temperature, extraction time, ratio of material to liquid and ethanol
concentration on extraction rate were investigated by single factor and response surface methodology. According to the experi-
mental results, the optimized extraction conditions were got,which were listed as following, extraction temperature was 79. 86
°C , extraction time was 2.03 h, ethanol concentration was 51. 64% , ratio of material to liquid was 1: 59, shear times was 7
times , shear temperature was 50 °C ,and the extraction rate of flavonoids under the above conditions was 8.37% . In addition,
the in vitro antioxidant activities of the total flavonoids was investigated by measuring clearance abilities of O, ,1,1-diphenyl-
2-trinitrophenylhydrazine (DPPH - ) and - OH. The results showed that the total flavonoids had good antioxidant activity.
When the concentration of total flavonoids was 8 mg/mL,the scavenging rates of DPPH - O,  and - OH were between 68% -
90% .
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Table 1  Factors and levels of response surface experiments
Z Factor
ke A LB B i1 C B HE -
Level . . D B L
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atio of materiz
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Fig. 2 Effect of high shear treatment on extraction rate
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Y=8.20 +0.0394-0. 034B + 0. 11C-0. 069D +
0.0154B + 0. 0324C-0. 0AD + 0. 039BC + 0. 091BD-
0.17CD-0.53 A>-0.28B°-0.29C*-0.37D°

vignificant JrREA R ALB L CD g3 B v E IR 3
BHELE
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Table 2 Design and results of Box-behnken experiments
FRY [ e E iy e
175 e et bl comcotion DI SO

0. (h) () (%) Ratio of material to liquid (%)
1 2.00 90.00 60.00 60.00 8.210
2 2.50 90. 00 50.00 60.00 7.401
3 2.00 80.00 40.00 70.00 7.621
4 2.00 80.00 50.00 60.00 7.842
5 2.50 80.00 50.00 70.00 7.332
6 1.50 80.00 60. 00 60.00 7.231
7 2.00 90. 00 40.00 60.00 7.506
8 2.00 80.00 40.00 50.00 7.333
9 1.50 70. 00 50.00 60.00 7.322
10 2.00 80.00 50.00 60.00 8.354
11 2.00 70.00 50.00 50.0 7.857
12 2.50 80.00 40.00 60.00 7.314
13 2.00 70. 00 40.00 60.00 7.314
14 2.00 90.00 50.00 50.00 7.212
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2252 2 (Continued Tab.2)

R SR 2 ke FiF F o
TE% ! %'l‘ixniﬂﬂ ]feitpg:;ﬁ Ethar?oﬁ%ifn%ation Rati .D *H&Lh .o Extriffoxliield
0. (h) () (%) atio of material to liquid (%)
15 2.50 70.00 50.00 60.00 7.311
16 2.00 80.00 50.00 60.00 8.245
17 2.5 80.00 60.00 60.00 7.354
18 2.00 90.00 50.00 70.00 7.211
19 2.00 80.00 50.00 60.00 8.304
20 2.50 70.00 50.00 50.00 7.643
21 2.00 70.00 60. 00 60.00 7.863
22 2.00 80.00 60. 00 50.00 7.740
23 1.50 80.00 50.00 50.00 7.331
24 2.00 70.00 50.00 70.00 7.563
25 1.50 90.00 50.00 60.00 7.351
26 2.00 80.00 50.00 60.00 8.122
27 1.50 80.00 50.00 70.00 7.325
28 1.50 80.00 40.00 60.00 7.190
29 2.00 80.00 60. 00 70.00 7.322
®3 EPARBEFESN
Table 3 Variance analysis of regression equation
i T Fit A P P %t
Source m o ar ean F value P value Significance
squares square
Model 2.99 14 0.21 3.52 0.012'5 *
A 0.018 1 0.018 0.30 0.059 3
B 0.014 1 0.014 0.23 0.064 0
(0 0.15 1 0.15 2.41 0.014 3
D 0.057 1 0.057 0.95 0.034 7
AB 9.302E-004 1 9.302E-004 0.015 0.903 2
AC 4.160E-003 1 4.160E-003 0.69 0.079 7
AD 0.025 1 0.025 0.41 0.053 1
BC 6.006E-003 1 6.006E-003 0.099 0.0757
BD 0.033 1 0.033 0.54 0.047 4
CD 0.12 1 0.12 2.02 0.017 7
A? 1.82 1 1.82 30.05 0.000 1 o
B2 0.53 1 0.53 8.67 0.0107 "
c? 0.56 1 0.56 9.25 0.008 8 *
D? 0.87 1 0.87 14.35 0.002 0 *
5% 2% Residual 0.85 14 0.061
JePliR 2% Lack of fit 0.75 10 0.075 2.99 0.015 1 *
4fi 2= Pure error 0.10 4 0.025
£ R2% Cor total 3.38 28 R* =0.965

FE:* P <0.01 2%, * P<0.05 %,

Note: * * P <0.01 very significant; * P <0.05 significant.
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