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Optimization of the Ultrasonic Extraction Process of the Seed Coat from Paeoniarockii (S. G. Haw. et.
Laeuner) T. Hanget. T. J. Li by Plackett-Burman Design Combined with Box-Behnken Response Surface
Method
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ABSTRACT: OBJECTIVE To optimize the ultrasonic extraction technology of oligostilbene and monoterpene glycosides
from the seed coat of Paeonia rockii(S. G. Haw. et. Laecuner)T. Hanget. T. J. Li. METHODS Take paeoniflorin and resveratrol
measured by HPLC as indicators, using comprehensive scoring method, on the basis of 6 single factor experiments of extraction
power, liquid-to-material ratio, extraction temperature, extraction time, ethanol concentration and extraction times, select
significant factors by the Plackett-Burman test, and then optimize the ultrasonic extraction process of oligostilbene and
monoterpene glycosides from the seed coat of Paeonia rockii(S. G. Haw. et. Lacuner)T. Hanget. T. J. Li by the Box-Behnken
response surface method. RESULTS The optimized ultrasonic extraction process was as follows: ethanol concentration 75%,
liquid-to- material ratio 30 mL-g!, ultrasonic power 210 W, temperature 50.0 °C, extraction 50 min, extraction 2 times. Under
this optimal process, the contents of paeoniflorin and resveratrol were 5472.43 and 1 633.11 pg'g™!, and the measured values
were basically in agreement with the predicted values. CONCLUSION The optimized ultrasonic extraction process of
oligostilbene and monoterpene glycosides from the seed coats of Paeonia rockii(S. G. Haw. et. Lacuner)T. Hanget. T. J. Li is
reasonable, it can provide reference for its follow-up application research which can provide a reference for its subsequent
application research.

KEYWORDS: the coat of Paeonia rockii(S. G. Haw. et. Lacuner)T. Hanget. T. J. Li; ultrasonic extraction process; paeoniflorin;
resveratrol; Plackett-Burman test; Box-Behnken response surface method
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Fig. 1 HPLC chromatograms of mixed control and sample
solution

A-paeoniflorin; B-resverarrol.
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Tab.1 Results of recovery tests(n=9)

B FRBERE RS AL AR Wk, FEIR RSDY
5y g mg mg mg % WE% %

05012 26496 21170 47665 4.7323

0.5009 26480 2.1170 47649 4.7205

0.5017 26522 21170 47692 4.7692
A5 05008 26474 26383 52858 52102
Zj 05005 26459 26383 52842 52503 98.73 1.13
05010 26485 26383 52868 53012

0.5003 2.6448 3.1597 58045 57652

05015 26511 3.1597 58108 5.7360

0.5028 2.6580 3.1597 58177 58005

0.5012 08561 0.6724 15285 1.5163

0.5009 08556 0.6724 15280 1.5020
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0.5003 08546 1.0272 18818 1.8611

0.5015 0.8566 1.0272 1.8839 1.8796

0.5028 0.8589 1.0272 1.8861 1.8800
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Fig.2 Results of the single factor test charts
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Tab. 4 Effect evaluation of each factor under Plackett-
Burman test design
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Tab. 6 Design and results of Box-Behnken experiment
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1 20 40 70 472473 1208.11 0.76
2 30 40 60 4713.75 1234.13 0.76
3 40 50 80 5058.31 1316.79 0.82
4 30 60 80 5519.93 1441.37 0.89
5 40 40 70 4850.56 1264.42 0.79
6 40 50 60 4748.62 1247.16 0.77
7 30 50 70 5582.68 1537.84 0.93
8 30 50 70 5585.75 153991 0.93
9 30 50 70 5604.31 1571.62 0.94
10 40 60 70 5201.55 1366.15 0.84
11 20 60 70 4865.47 1290.89 0.79
12 30 40 80 5038.72 1 335.67 0.82
13 30 50 70 5718.21 1 589.72 0.95
14 30 50 70 5720.50 1593.51 0.96
15 30 60 60 481523 1251.28 0.78
16 20 50 80 5026.91 1350.65 0.83
17 20 50 60 4402.14 1 180.84 0.72
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Fig. 3 Contour lines and response surface diagrams of the interaction of various factors(solid-liquid ratio, aultrasonic
temperature and ethanol concentration) on the comprehensive scoring
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