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Optimization on extraction process of quercetin in corn silk by
cellulase and ultrasound

TIAN Jia-Qi, XU Yan—Yang*, SONG Bo-Xin, DONG Ya, WANG Ya-Xin
(College of Food Science and Engineering, Jilin University, Changchun 130022, China)

ABSTRACT: Objective The cellulase-ultrasonic synergistic extraction conditions of quercetin from corn silk
were optimized to improve the utilization of corn silk. Methods On the basis of single-factor tests, the extraction
of quercetin was investigated with response to five variables, including ethanol concentration, liquid/solid ratio,
ultrasonic time, ultrasonic power and enzyme dosage using orthogonal method. Results The optimal
cellulase-ultrasonic synergistic extraction conditions for quercetin from corn silk were as follows: ethanol
concentration was 50%, liquid/solid ratio was 25:1 (mL/g), ultrasonic time was 40 min, ultrasonic power was 200 W,
and enzyme dosage was 0.014 mg. The yield of quercetin was (0.374+0.023)% under these conditions. Conclusion It
is feasible to use orthogonal method to optimize the cellulase -ultrasonic synergistic extraction of quercetin in corn silk.
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Fig. 1 Curve of spectral scanning
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Tablel Levelsof factors
A B C D E
1% /(mL/g) /min /W /mg
1 40 20:1 40 175 0.012
2 50 25:1 50 200 0.014
3 60 30:1 60 225 0.016
4 70 35:1 70 250 0.018
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Fig. 5 Effects of ultrasonic time on quercetin yield (n=3)
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Fig. 4 Effects of liquid/solid ratio on quercetin yield (n=3) Fig. 6 Effects of ultrasonic power on quercetin yield (n=3)
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Table2 Resultsof orthogonal experiment
1%
A B C D E I I il
1 1 1 1 1 1 0.289 0.286 0.292
2 1 2 2 2 2 0.346 0.348 0.339
3 1 3 3 3 3 0.184 0.192 0.204
4 1 4 4 4 4 0.137 0.148 0.139
5 2 1 2 3 4 0.255 0.243 0.255
6 2 2 1 4 3 0.286 0.279 0.282
7 2 3 4 1 2 0.193 0.191 0.185
8 2 4 3 2 1 0.247 0.289 0.257
9 3 1 3 4 2 0.255 0.238 0.211
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1%
A B C D E [ I il
10 3 2 4 3 1 0.229 0.199 0.240
11 3 3 1 2 4 0.308 0.339 0.289
12 3 4 2 1 3 0.140 0.178 0.155
13 4 1 4 2 3 0.153 0.186 0.201
14 4 2 3 1 4 0.254 0.233 0.245
15 4 3 2 4 1 0.226 0.218 0.221
16 4 4 1 3 2 0.209 0.215 0.211
K 0.227 0.239 0.274 0.220 0.250
K 0.247 0.273 0.244 0.275 0.245
K; 0.232 0.229 0.234 0.220 0.203
Ks 0.214 0.194 0.184 0.220 0.237
R 0.033 0.079 0.090 0.055 0.047
#3 HAEDWER
Table3 Resultsof variance analysis
F
0.007 3 0.002 11.635 0.01%*
0.039 3 0.013 60.255 0.01%*
0.051 3 0.017 79.387 0.01%*
0.027 3 0.009 42.949 0.01**
0.016 3 0.005 24.578 0.01**
0.007 32 0.00022
2.769 47
Fo.05(3,32)=2.92 F:(3,32)=4.51
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