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Factors and levels of Box-Behnken
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Fig. 1 Effect of ethanol concentration on the

yield of total flavonoids
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Fig. 3 Effect of extraction time on the yield

of total flavonoids
2.1.4BFDFEFERRFEG Y0 EFE LB
TRFZ$ 80 %0 VORI 50 1, 7 $2 60 min, %
FE [R]85 T %€ (100,150,200,250,300 W) #
PO G B R4S SR 5 ., FR TR 4 R R A T R
T e e B A5 2R 5% W T, 200 WO R R A5 R



11 #

RHRF A @mERNLETE AR ERRLIY

e TR - 7 kAL

KB R Z S B DA T A AR AR TR 2
FUB AR E I S B B A R D 200 W

Design-Expert8. 0. 7 X 3& 2 W %54E 53 Hr. 38 3
B E M SRR R Rk Z I A P<<0. 01,

&R 2 DBoxBehnken M EBEZITRIREER
2 Table 2 Design and the results of the
3 Z; Box-Behnken central component experiments
s W WL/ CREAR BEYD/%
ﬁg K% [H/min (gemL1) DB % Extraction
LS (X1 (X)) (X9 rate
14} 1 —1 —1 0 1.390
s . . ‘ . 2 1 —1 0 1.510
50 100 1SI;)J$/W 200 250 300 5 . . 0 1 767
Power 4 1 1 0 2.047
P4 AR IO 3 X Al T A 3 ) 5 ) 5 —1 0 —1 1. 492
Fig. 4 Effect of ultrasonic power on the yield 6 1 0 i 1. 684
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Table 3 ANOVA for the regression model
Iy %K W T 1 o 1 ¥y - . 0
Variance source Sum of squares df Mean square Significance
7 Model 0.85 9 0. 094 10. 31 0. 0097 x % (P<<0.01)
X, 0.062 1 0.062 6.76 0.0483
X, 0.37 1 0.37 40, 99 0.0014 % % (P<C0,01)
X 0.017 1 0.017 1.85 0.2322
X X, 6. 400X 1073 1 6.400X10% 0.70 0.4403
X X, 1.681X10° 1 1.681X10° 0.18 0. 6855
X, X, 0.012 1 0.012 1.29 0.3073
X? 0.053 1 0.053 5. 80 0.0609
X3 0.13 1 0.13 14. 39 0.0127
X3 0.24 1 0.24 26.23 0.0037 % % (P<C0,01)
B % Residual 0.046 5 9.115x10°
FKPIH Lack of fit 0. 042 3 0.014 7.94 0.1139
4R # Pure error 3.531X 107 2 1.765X10%
B Total egression 0. 89 14

42 M ¢ 2% Multiple correlation coefficient R? =0, 9489
P F R Adjusted determination coefficient R2=0. 8569
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Optimization of Ultrasound-assisted Extraction of

Total Flavonoids from Indocalmus Leaves

HE Wei-qiang' , CHEN Zhao-gui’ , GAO Xuan' , HONG Li-zhi'
(1. Jiaxing Vocational and Technical College, Jiaxing,Zhejiang 314001;2. Zhejiang Wufang-

zhai Industry Limited Company,Jiaxing.Zhejiang 314000)

Abstract: In order to optimize flavonoids extraction process from indocalmus leaves,based on single factor test,

response surface methodology was used to explore the factors of ethanol concentration, liquid-material ratio, ex-

traction time and ultrasonic power as well as their cross-interactions on extraction rate of flavonoids. Based on

the results of response surface methodology,the optimum extraction conditions was ascertained as follows: lig-

uid-material ration was 50:1,ethanol concentration was 76 % ,extraction time was 80 min and ultrasonic power

was 234 W, extraction twice. Under the optimum extraction condition, the predicted extraction rate of fla-

vonoids was 2.052% and the actual extraction rate was 2. 017%. The experimental values predicted from the

regression equation within a relative error of 1. 71% ,indicating a good fitness.

Keywords:indocalmus leaves; total flavonoids; extraction technology; response surface methodology
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