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Optimization of ultrasonic-surfactant extraction of total flavonoids from
Cyclocarya paliurus
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ABSTRACT: Objective To optimize extraction technology of total flavonoids in Cyclocarya paliurus by
surfactant combined with ultrasonication. Methods Using the total flavonoid content as an indicator, based on the
single factor experiment, the Box-Behnken response surface method (RSM) was used to design the four-factor and
three-level tests to obtain the best extraction conditions. Results The optimum extraction conditions of total
flavonoids from Cyclocarya paliurus were as follows: Tween 80 concentration 5%, liquid to material ratio 41:1
(V:m), ultrasonic time 26 min and ultrasonic temperature 60 °C. Under this condition, the actual content of total
flavonoids was (76.27+0.27) mg/g, which was very close to the predicted value of 77.32 mg/g, and indicated that it
was an ideal model. Conclusion The combination of ultrasound and surfactant can better extract the total
flavonoids from Cyclocarya paliurus.
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Fig.4 Effect of ultrasonic power on flavonoid content (n=3)
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Table 2 Response Surface Methodology Test Design and Results
S AR 80 HeBE/% B WORHE/(mL-g ™) C A} E] /min D W RE/C ¥ 5/ (mg/g)
1 0 0 1 -1 72.59
2 1 1 0 0 72.97
3 0 0 0 0 75.74
4 -1 0 -1 0 65.42
5 0 -1 -1 0 65.80
6 0 1 0 -1 69.01
7 1 0 0 -1 67.37
8 0 0 0 0 76.24
9 1 0 0 1 71.58
10 0 1 1 0 71.27
11 0 0 -1 1 66.55
12 0 -1 0 1 70.96
13 0 1 0 1 71.21
14 -1 1 0 0 67.43
15 0 0 0 0 76.62
16 1 0 1 0 70.89
17 1 0 -1 0 66.87
18 0 -1 0 -1 65.54
19 0 0 1 1 67.12
20 0 0 0 0 76.87
21 0 1 -1 0 68.31
22 0 0 -1 -1 65.29
23 -1 0 0 1 66.49
24 0 0 0 0 78.63
25 -1 0 0 -1 65.36
26 -1 -1 0 0 65.48
27 0 -1 1 0 67.12
28 -1 0 1 0 67.18
29 1 -1 0 0 65.73
®3 EERBFESH
Table 3 Analysis of variance of regression model
K )5 SS F B Df ¥ MS FiH Pl BEN
By 440.12 14 31.44 13.92 <0.0001 significant
A 27.15 1 27.15 12.02 0.0038 **
B 31.92 1 31.92 14.13 0.0021 **
C 26.79 1 26.79 11.86 0.0039 **
D 6.38 1 6.38 2.83 0.1150
AB 7.00 1 7.00 3.10 0.1002
AC 1.28 1 1.28 0.57 0.4645
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CcD 11.32 1 11.32 5.01 0.0419 *
A 154.34 1 154.34 68.34 <0.0001 o
B 97.17 1 97.17 43.03 <0.0001 o
c 141.64 1 141.64 62.72 <0.0001 o
D? 108.53 1 108.53 48.06 <0.0001 o
¥ 2% 31.62 14 2.26
IR AT 26.79 10 2.68 222 0.2294 not significant
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Fig.7 Response surface plot of interactions on total flavonoids content in Cyclocarya paliurus
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Fig.7 Response surface plot of interactions on total flavonoids content in Cyclocarya paliurus
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