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Optimization of Ultrasonic-assisted extraction of Total Flavonoids from
Prunus divaricata L.db Leave Using Response Surface Methodology
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Abstract: The optimal conditions for the ultrasonic-assisted extraction of total flavonoids from Prunus divaricata 1db
leave were determined using response surface methodology. Based on single factor experiments, the influence of ethanol
concentration , extraction temperature and solid-liquid ratio on the extraction yield of total flavonoids were investigated.
The optimal conditions were determined as follows: ethanol concentration was 51% , extraction temperature was 72 C,
solid-liquid ratio was 1:45 (g/mL) , ultrasonic power was 300 W, for 2 times, each time 30 min, the yield of total fla-
vonoids was 38.27 mg/g,which accounts for 98.3% of the theoretically predicted value. Compared with the traditional
Soxhlet extraction , the ultrasonic-assisted extraction was more convenient, less time-consuming, higher extraction efficien-

cy. Hence , the ultrasonic-assisted extraction can be used as an effective method for the extraction of total flavonoids from

P. divaricata leave.
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M

Factors

A ZFEARFS%0 Ethanol concentration (% )
B JEHUR Y Extraction temperature (°C)

C B L Solid-liquid ratio (g/mlL)
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Fig. 1
yield of total flavonoids
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Table 2 Box-Behnken experimental design and result

2 Factors

SR PR Y

ﬁtﬁﬁ% Yield of total
o A (%) B (C) C (g/mL) flavonoids (mg/g)
1 0 0 0 38.13
2 0 1 1 38.22
3 0 1 -1 36.24
4 1 0 -1 34.18
5 1 1 0 36.68
6 0 0 0 38.55
7 0 0 0 38.32
8 0 -1 1 36.75
9 0 -1 -1 35.36
10 -1 1 0 34.94
11 0 0 0 37.87
12 1 -1 0 34.32
13 1 0 1 37.29
14 0 0 0 38.04
15 -1 0 -1 33.66
16 -1 -1 0 34.46
17 -1 0 1 36.39
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Table 3 Analysis of variance for the fitted regression model

Ty 2 HR 5 A ¥y FAE P{H M
Source Sum of squares DF Mean square F value P value Significance
A Model 43.13 9 4.79 31.31 <0.0001 .
A 1.14 1 1.14 7.45 0.0294 *
B 3.37 1 3.37 22.00 0.0022 ®
C 10. 60 1 10. 60 69.28 <0.0001 * %
AB 0.88 1 0.88 5.77 0.047 #
AC 0.036 1 0.036 0.24 0.6420
BC 0.087 1 0.087 0.57 0.4754
A2 19.87 1 19.87 129.81 <0.0001 * %
B? 3.48 1 3.48 22.77 0.0020 * %
c? 1.67 1 1.67 10.91 0.0131 *
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Fig. 2 Response surface plots showing the interaction of different independent variables on yield of total flavonoids
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