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Table 2 The design and result of response surface experiment
e ras) Bt IS PRI SR (] CIGES
Number Ratio of solid to liquid Power (W) Temperature (C) Time (min) Flavonoid yield (%)
1 1:50 420 60 30 9.951
2 1:50 180 60 30 9.755
3 1:40 300 50 10 8.429
4 1:40 180 60 60 10.245
5 1:40 300 60 30 8.222
6 1:40 420 60 10 10.196
7 1:30 300 50 30 8.724
8 1:40 300 60 30 8.823
9 1:30 300 60 10 7.694
10 1:40 420 70 30 11.865
11 1:40 300 60 30 8.823
12 1:40 180 50 30 10.491
13 1:40 300 70 60 8.479
14 1:30 300 70 30 8.675
15 1:30 300 60 60 8.675
16 1:30 420 60 30 8.626
17 1:50 300 50 30 9.804
18 1:40 300 70 10 10.540
19 1:50 300 60 10 9.460
20 1:40 180 70 30 9.068
21 1:30 180 60 30 9.362
22 1:40 420 50 30 8.430
23 1:40 420 60 60 9.902
24 1:40 180 60 10 9.460
25 1:40 300 50 60 8.479
26 1:40 300 60 30 8.822
27 1:40 300 60 30 8.823
28 1:50 300 70 30 11.030
29 1:50 300 60 60 10.540
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Table 3 The analysis of variance of regression model

K ot TR 1777 Flti Pl S
variance freedom Sum of square Mean square Fvalue Pvalue Significant
ﬁ;ﬁel 14 20.84 1.49 491 0.002 6 ok
A 1 6.43 6.43 21.21 0.000 4 ok
B 1 0.029 0.029 0.095 0.762 0

C 1 2.34 2.34 7.72 0.014 8 *
D 1 0.024 0.024 0.08 0.780 8

AB 1 0.22 0.22 0.72 0.4116

AC 1 0.041 0.041 1.34 0.266 3

AD 1 0.002 45 0.002 45 0.008 0.929 6

BC 1 5.90 5.90 19.46 0.000 6 ok
BD 1 0.29 0.29 0.96 0.343 8

CD 1 1.11 1.11 3.68 0.0759

A? 1 0.11 0.11 0.37 0.554 8

B? 1 3.77 3.77 12.45 0.003 3 ok
c? 1 0.77 0.77 2.56 0.1322

D? 1 0.073 0.073 0.24 0.6309

E%efdual 14 4.24 0.30

l\g/ii*suﬁii%or 10 4.24 0.42 14 150 <0.000 1 **
%’Efior 4 0.001 2 0.003

Bz 28 25.09

Total difference

T :#P<0.05, .3 **P<0.01, B L 3%
Note: *P<0.05,significant; **P<0.01, extremely significant
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Abstract: In order to explore the optimal extraction process of flavonoids and free radicals from Vernonia amyg-
dalina Del. , the leaves of Vernonia amygdalina Del. were used as test materials. The combination of single factor
and response surface test was used to optimize the extraction of total flavonoids by ultrasonic assist, and the flavo-
noid content was determined and the antioxidant activity was analyzed. The results showed that the optimal ex-
traction conditions of Vernonia amygdalina Del. flavonoids were that ultrasonic power was 409.6 W, ultrasonic
frequency was 35 kHz, ethanol concentration was 100%, solid-liquid ratio was 1:48.5 g/mL, extraction tempera-
ture was 61.9°C , extraction time was 20 min, and the flavonoid yield was 5.7%. When the concentration of flavo-
noids was 2 mg/mL, the maximum clearance rates of *OH, DPPHe and O,¢ were 54.7%,79.2% and 32%, respec-
tively, they had good reducing ability. The flavonoids in Vernonia amygdalina Del. were extracted by ultrasonic
assisted extraction with hot solvent extraction. The extraction time was short, the required temperature was low,
and the extraction rate was good. This method was simple and easy to operate , which had obvious advantages.
Key words: Vernonia amygdalina Del. ,response surface method, total flavonoids, antioxidant
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