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Abstract ; Ultrasound-assisted extraction of flavonoids in leaves of Lindera aggregata( Sims.) Kosterm ( FL) was optimized by an
uniform design experiment. The effects of ethanol volume fraction, ratio of liquid to solid, ultrasound power and ultrasound
treatment time on the extraction yield of FL were investigated. The optimized ultrasound-assisted extraction was determined as
follows :5 g leaves of FL, ultrasound treatment time 18 min, ultrasound power 250 W, ethanol volume fraction 40 % ,ratio of liquid
to solid 10: 1 (mL: g). Under these conditions, the extraction yield of FL reached 2. 13 % . Mathematical simulation values
based on ultrasound-assisted extraction was consistent with experimental values.
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Fig.1 Effects of different reaction conditions on flavonoids yields

2.2 HHRRBRER
P 8P DR 2R 3 A T A% PR ZR O R B A O D) R 100~350 W 7 3 A T IS (] 2~24 min
LBERBI 40 %~90 % GR[HI H 10:1~35: 1 (mL: g) , MRS BT R U\, (12 x6 x6 x6) i itidk
15 % i BT R KRR 1 s,
x1 BHABTHTRBARRERS W

Table 1 Scheme and results analysis of uniform design experiment

e X, X, X3 Xy Y
mf_% B A I ] /min R D W 2R % VI (mL: ) BB %
ultrasound times ultrasound power ethanol volume fraction liquid to solid ratio yield of flavonoids
1 2 150 50 35:1 1.15
2 4 200 70 30:1 1.21
3 6 300 90 25:1 1.25
4 8 350 50 20:1 1.59
5 10 100 70 15:1 1.46
6 12 200 90 10:1 1.71
7 14 250 40 35:1 1.97
8 16 350 60 30:1 1.62
9 18 100 80 25:1 1.43
10 20 150 40 20:1 1.81
11 22 250 60 15:1 1.94
12 24 300 80 10:1 1.73

JZJT] Uniform design Version 2. 1 §fF, XE32 1 o 9180 BURIE 17 42 U 5007, 810 Jr B o 45 B0
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R IR U] RIS B U, 5T 22 D =0.2618
x2 OHAFEDERYNE

Table 2 Coefficient values of regression equation

o I8 Il )5 & %% RIS B i 1521 95 5F- 5
sources regression coefficient standard regression coefficient partial regression sum of squares
X, 9.22 x1072 2.45 0. 198
X, 6.57 x107} 2.12 5.29 x1072
X, -4.22x107° -0.272 5.22x107*
X, -3.76 x107? -1.21 2.31x1072
X; -2.64 x107? -1.92 0.122
X3 -1.33x107° -1.95 4.47 x1072
X; -2.02x107° -0.170 2.05 x107*
X; 6.39 x107* 0.939 1.40 x 1072

B BL constant 1.08
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Table 3 Significance test of regression equation

A5 R I R ¥jJ7 P
variation sources SS df MS
[AlJ9 regression 0.831 8 0.104 25.79
F 4 surplus 1.21x1072 3 4.03x107° F(0.05,8,3) =8.845
B sum 0.843 11
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Table 4 Coefficient values of regression equation

B3/ )5 & %1 RCAMIE B A 51 915 D5 A

sources regression coefficient standard regression coefficient partial regression sum of squares
X, 9.09 x 1072 2.42 0.237
X, 6.37 x107° 2.05 6.50 x 1072
X3 -6.58 x107? -0.441 0.116
X, -3.76 x107? -1.21 2.31 x1072
X; -2.59 %107} -1.88 0. 146
X2 -1.29 x107° -1.89 5.47 x1072
X3 6.40 x107* 0.939 1.41 x1072

‘L constant 1.19
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Table 5 Significance test of regression equation

7R S o U -7 A F 7

variation sources SS df MS F

[A )7 regression 0.830 7 0.119 38.63

T4y surplus 1.23 x1072 4 3.07 x1073 F(0.05,7,4) =6.094
S sum 0.843 11
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Table 6 Coefficient values of regression equation
H I [EYEENA o o4 [T U 22 4 Al 181 Y357 5 Fl
sources regression coefficient standard regression coefficient partial regression sum of squares
X, 8.82x107 2.34 0.227
X, 7.69 x107 2.48 0.118
X; -6.84 x107° -0.441 0.116
X, -8.81x107° -0.284 3.59x107
X3 -2.48 107 -1.81 0. 137
X; -1.58 x107° -2.32 0.104
¥ constant 0.794
x7 HRAFENBEHERER
Table 7 Significance test of regression equation
A 5 R I A ih ¥I7 P
variation sources SS df MS
[5] 5 regression 0.816 6 0.136 25.83
T4y surplus 2.63x1072 5 5.27 x1073 F(0.05,6,5) =4.950
BRT sum 0.843 11
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