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Optimization of Extraction Process for Flavonoids from Arenaria kansuensis Maxim. by Response Surface Methodology

WANG Chang-tao, SUN Xiao-tao, ZHOU Xue
(Beijing Key Laboratory of Plant Resources Research and Development, Beijing Technology and Business University,
Beijing 100048, China)

Abstract: The optimal extraction conditions for flavonoids from Arenaria kansuensis Maxim. were determined using
response surface methodology (RSM). On the basis of single-factor tests, the effects of ethanol concentration, extraction
duration, extraction temperature, and liquid-material ratio on extraction rate were explored. A regression model describing
extraction rate of flavonoids as a function of three variables was established with the Design-Expert software according to
the Box-Behnken design principle and experimental data. Quadratic regression analysis was used to establish a mathematical
model describing flavonoids extraction. The optimal extraction conditions for flavonoids from Arenaria kansuensis Maxim.
were material-liquid ratio of 1:40 (g/mL), ethanol concentration of 68.6%, extraction temperature of 66 ‘C and extraction
time of 0.83 h. Under the optimal extraction conditions, the maximum extraction yield of flavonoids was 5.07 mg/g, which
was close to the predicted value of 5.10 mg/g. Therefore, the established regression model has good prediction capability.
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Fig.1  Effect of ethanol concentration on the extraction rate of

flavonoids from Arenaria kansuensis Maxim.

WMEL7R, R Z N A SRR 58
40%~T0% 6 A BG I FH sy, 4 SREARFA > 2R T0%
PEMCR e, R B R A S RN, BRI, Bl
OB BOG NSRS, IR & MO
PRFR 2> BOAR L 38 I i SRR BT R R, SRR T R A
R B O P i A A — SO P 2 s H 388 AT
WA A Y S, 55 B O R NAE TP 35K

MR AN E, T BEOE NSRS IR T R
2.1.2 R EEOT B R R )5

5_

R (mg/g)

2

1:10 1:20 1:30 1:40 1:50
B L (g/mL)

2 BHEHXE R ZHERBER W

Fig.2  Effect of solid-liquid ratio on the extraction rate of flavonoids

from Arenaria kansuensis Maxim.
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Fig.3  Effect of extraction temperature on the extraction rate of

flavonoids from Arenaria kansuensis Maxim.
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Fig.4  Effect of extraction time on the extraction yield of flavonoids

from Arenaria kansuensis Maxim.
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Fig.5 Response surface and contour plots for the effects of

cross-interactions among factors on extraction rate of flavonoids
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