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Optimization of Ultrasonic-assisted Extraction of Antioxidants from the Fruiting Body of Flammulina velutipes by

Response Surface Analysis

YANG Nian, RUI Han-ming*
(College of Light Industry and Food Science, South China University of Technology, Guangzhou 510640, China)
Abstract : Objective: Ultrasonic treatment was introduced to the ethanolic extraction of antioxidants from the fruiting body
of Flammulina velutipes with the aim of enhancing cell disruption, and the extraction process was optimized by response surface
methodology. Methods: For the evaluation of the ability of extract to scavenge free radicals, a DPPH free radical system was
constructed. Ethanol concentration, ultrasonic power and extraction time were selected as major factors that influence DPPH
radical scavenging ratio, and the pairwise interactive influences of the three factors at three levels on DPPH radical scavenging
ratio were probed by response surface analysis. According to the results of canonical analysis, the optimum conditions for the
extraction of antioxidants with high DPPH radical scavenging activity were using 95% ethanol for 20.24 min extraction under the
assistance of ultrasonic treatment at 40 kHz and 400 W. The extract under these conditions presented a DPPH radical scavenging
ratio of 85.32%. Conclusion: Ultrasonic treatment is helpful to extract highly DPPH radical scavenging antioxidants. Response
surface methodology has good feasibility to be used as a mathematical approach to optimize process parameters for the
extraction of antioxidants from the fruiting body of Flammulina velutipes.
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Table 1 Coded variables and their coded levels in response surface analysis
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Fig.1 Effect of ultrasonic frequency on DPPH radical scavenging ratio of
Flammulina velutipes extract
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Fig.2 Effect of ultrasonic power on DPPH radical scavenging ratio of
Flammulina velutipes extract
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ratio of Flammulina velutipes extract
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Table 2 Experimental design and corresponding results for response
surface analysis

K X1 X2 X3 TEBREE Y%
1 —1 1 0 74.08
2 0 1 1 70.20
3 0 1 —1 72.76
4 —1 0 —1 71.06
5 0 —1 1 65.01
6 1 1 0 85.48
7 1 0 1 76.62
8 1 0 —1 78.43
9 0 —1 —1 70.83
10 -1 0 1 62.88
11 -1 —1 0 69.2
12 1 —1 0 74.31
13 0 0 0 70.6
14 0 0 0 70.9
15 0 0 0 69.24
16 0 0 0 74.80
17 0 0 0 69.95

#3 BAFTEERGTEST

Table 3 Analysis of variance of each term of the constructed regression

equation

TR HmE PR 15 F {8 P EEME
Xi 1 176.91  176.91 39.07  0.0004  **
Xz 1 67.11 67.11 14.82  0.0063  **
Xa 1 42.18 42.18 931  0.0185 *
Xt 1 54.83 54.83 12.11  0.0103 *
XiXe 1 9.89 9.89 2.18  0.1830
XiXa 1 10.14 10.14 224 01781
X3 1 474 4.74 1.05  0.3403
XoXa 1 2.66 2.66 059  0.4687
X3 1 25.46 25.46 562  0.0495 *
iR 9 390.81 43.42 959  0.0035 *
Tk 7 31.70 453
AU 3 12.94 431 0.92 0.5078
gl 4 18.76 4.69
pSYEVE 16 42251

R2=0.9250 R2A=0.8258

W xR IEEP <0.05); wx. ZRHEEP <0.01).
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Fig.5 Response surface and contour plots showing the effects of
pariwise interactions of four operating parameters on DPPH radical
scavenging ratio of Flammulina velutipes extract
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