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Optimization of ultrasonic-assisted extraction of total flavonoids from
leaves of Sedum spectabile Boreau by response surface methodology
WU Xian-fang,ZHAO Cheng-ai” ,YU Mei-yan, YANG Lin-lin, XU Wei-qiang

(College of Resources and Environment, Jilin Agricultural University ,Changchun 130118, China)

Abstract: Response surface analysis methodology was used to optimize the extraction technology of total
flavonoids from Sedum spectabile Boreau leaves. The total flavonoids were extracted using ultrasonic assisted
ethanol extraction.On the basis of single factor, Box—-Behnken response surface methodology was employed for
selecting the optimum extraction process by the indexes of the contents of total flavonoids from Sedum spectabile
Boreau leaves.Total flavonoids of optimum extraction conditions were as follows,72% of the ethanol concentration,
liquid-solid ratio of 21:1, ultrasonic temperature of 64°C, ultrasonic time 48min.Under these conditions, the total
flavonoids extraction was 3.116% .The extraction process obtained by response surface methodology was stable
and reasonable, accurate and reliable. It was a feasible method to extract the total flavonoids from Sedum
spectabile Boreau leaves.
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Table 1  Factors and levels in response surface design
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Fig.2 Effect of concentration of ethanol
on extraction of total flavonoids
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Fig.3 Effect of liquid—to—material ratio

on the yield of total flavonoids
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Fig4 Effect of ultrasonic extraction temperature

on the yield of total flavonoids
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Table 2 Response surface design arrangement

and experimental results
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1 1 0 -1 2.608
2 0 0 0 0 2.979
3 -1 1 0 0 2.316
4 1 0 0 1 2.857
5 0 0 0 0 3.102
6 0 -1 1 0 2.603
7 -1 0 1 0 2.629
8 -1 1 0 0 2.378
9 0 1 -1 0 2.621
10 0 0 0 0 3.107
11 0 0 1 -1 2.765
12 0 0 0 0 3.008
13 0 1 1 0 2.863
14 1 1 0 0 2.677
15 1 -1 0 0 2.316
16 -1 0 0 1 2.595
17 1 0 1 0 2.809
18 0 -1 0 1 2.545
19 0 1 0 1 2.968
20 0 0 -1 1 2.992
21 1 0 0 -1 2.608
22 -1 0 -1 2.549
23 0 0 1 2.988
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Fig.6 Effect of concentration of ethanol and
liquid—to—material ratio on the yield of total flavonoids
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Table 3 ANOVA for response surface quadratic model
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[ AL 5 22 53 B4 2R

TR “FJ5 R A B ¥or F{E P BEE
A 1.46 14 0.1 274 <0.0001 ¢ ek
A 0.12 1 0.12 30.48 <0.0001 ok
B 0.077 1 0.077 20.25 0.0005 e
C 441 x107° 1 441 %1077 0.012 0.9158
D 0.11 1 0.11 29.26 <0.0001 —_—
AB 0.022 1 0.022 5.88 0.0294 *
AC 6.56 x10°* 1 6.56 x10°° 1.73 0.21
AD 6.89 x10~* 1 6.89 x10~° 1.81 0.1996
BC 0.028 1 0.028 7.34 0.017 e
BD 0.013 1 0.013 3.36 0.0881
CD 342 x10°° 1 342 x10°° 0.9 0.3587
A? 0.66 1 0.66 174.06 <0.0001 ok %
B’ 0.59 1 0.59 156.54 <0.0001 ok %
C? 0.016 1 0.016 428 0.0575
D? 0.048 1 0.048 12.65 0.0032 e
Fk2z 0.053 14 3.80x107°
AU 0.038 10 379 x107° 0.99 0.5549
a2 0.015 4 3.84 x10°°
BB 1.51 28
R’ 0.9648
Ry 0.9296
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Fig.7 Effect of concentration of ethanol and

ultrasonic extraction temperature on the yield of total flavonoids
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Fig.8 Effect of concentration of ethanol and
ultrasonic extraction time on the yield of total flavonoids
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Fig.9 Effect of liquid—to—material ratio and

ultrasonic extraction temperature on the yield of total flavonoids
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