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Optimization of microwave-ultrasonic assisted extraction processfor luteolin
from corn silk

QIU Yang, XU Yan-Yang*, LIU Hui, TTAN Jia-Qi
(College of Food Science and Engineering, Jilin University, Changchun 130022, China)

ABSTRACT: Objective To explore extraction conditions of total luteolin from corn silk by microwave-ultrasonic
assisted extraction process. Methods Effects of liquid-solid ratio, alcohol concentration, ultrasonic temperature and
microwave time on total luteolin yield were evaluated, and total luteolin yield from corn silk was determined as an
indicator. Based on single factor tests, microwave-ultrasonic assisted extraction conditions of total luteolin from corn
silk were optimized by Box-Benhnken experimental design, and corresponding regression model was established.
Results The optimal extraction conditions of total luteolin yield from corn silk were as follows: liquid-solid ratio of
28 mL/g, alcohol concentration of 74%, ultrasonic temperature of 58 ‘C and microwave time of 49 s. The influence of
various parameters was in the following order: alcohol concentration>ultrasonic temperature>liquid-solid
ratio>microwave time. Under these conditions, total luteolin yield reached (0.1014+0.001)%, showing a relative error
of -1.94% compared with predicted value. Conclusion The optimal extraction conditions of total luteolin from corn
silk are obtained, and these results provide references for the development of luteolin from corn silk.
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Table2 Experimental design and results for response surface methodology
A (mL/g) B (C) D 1%

1 30 80 70 60 0.075
2 30 70 60 60 0.099
3 20 70 60 80 0.093
4 30 70 60 60 0.091
5 30 70 70 80 0.087
6 30 70 50 40 0.087
7 20 80 60 60 0.093
8 40 70 60 80 0.091
9 30 70 60 60 0.106
10 30 60 60 80 0.068
11 30 80 60 80 0.089
12 30 60 50 60 0.048
13 20 60 60 60 0.075
14 30 70 50 80 0.087
15 30 60 60 40 0.056
16 40 70 50 60 0.072
17 40 80 70 60 0.080
18 30 80 50 60 0.091
19 30 80 50 60 0.088
20 30 80 60 40 0.097
21 40 70 60 40 0.088
22 40 70 60 40 0.094
23 20 70 70 60 0.069
24 30 70 70 40 0.085
25 30 70 60 60 0.095
26 30 60 70 60 0.056
27 40 60 60 60 0.053
28 40 70 70 60 0.088
29 30 70 60 60 0.109
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R3 REPARBEMFESNR
Table3 ANOVA for quadratic regression model

F P
6.215x107° 14 4.440%107* 11.88 <0.0001 o
A 8.008x107° 1 8.008x107° 2.14 0.1653
B 2.296x107 1 2.296x107° 61.44 <0.0001 o
C 8.333x10°° 1 8.333x10°° 0.22 0.6441
D 2.083x10°° 1 2.083x107° 0.056 0.8168
AB 2.025x107° 1 2.025%107° 0.54 0.4738
AC 3.063x107* 1 3.063x107* 8.19 0.0125 *
AD 6.250x107° 1 6.250x107° 0.17 0.6888
BC 1.102x107* 1 1.102x107* 2.95 0.1079
BD 1.000x107* 1 1.000x107* 2.68 0.1242
Ccb 1.000x10°° 1 1.000x107 0.027 0.8724
A 2.500x107* 1 2.500x107* 6.69 0.0215 *
B? 2.552x107° 1 2.552x107° 68.27 <0.0001 %
c’ 1.153x107° 1 1.153x107° 30.85 <0.0001 **
D’ 1.380x107° 1 1.380x107° 0.37 0.5532
5.233x107* 14 3.738x107°
2.993x107* 10 2.993x107° 0.53 0.8079
2.240%x107* 4 5.600x107°
6.739x107° 28
sk (P<0.05); ** (P<0.01)
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s
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s
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Fig. 7 Response surface and contour plots for effects of alcohol concentration and ultrasonic temperature on
total luteolin yield from corn silk
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Fig. 8 Response surface and contour plots for effects of liquid-solid rate and ultrasonic temperature on total
luteolin yield from corn silk
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