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Optimization of Ultrasonic-Assisted Extraction and Antioxidant Activity of Grape Seed QOil

WANG Yuan, WANG Ding-ying, YUE Tian-li*
(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, China)
Abstract: Grape seed oil (GSO) is a kind of vegetable oil with lots of nutrients, the content of linoleic acid reaches over 75%
of total fatty acids. GSO has special medical and nutritional values in prevention of cardiovascular disease and aging. This article
was aimed at optimizing extraction process conditions of grape seed oil assisted by ultrasonic wave through response surface
methodology (RSM), and to analyze the influence of different factors on extraction effects. Antioxidative capacity of GSO was
determined by DPPH method. The result showed that: (1) The order of influence of extraction factors on extraction content of
grape seed oil at temperature > time > power > material liquid ratio. (2) Optimum technological conditions were as follows:
the extraction temperature at 54.2°C, extraction time for 37.8 min, ultrasonic power at 456.8 W, and the grape seed oil content
was 0.13 g/g and extraction rate was 13.3% under the optimized conditions. (3) The concentration of the grape seed oil were
controlled as 1—25 mg, and showed a positive relationship with antioxidant activity, the scavenging rate reached 80.7% at 25
mg. The scavenging rate of DPPH free radical did not increase with the increase of concentration of grape seed oil.
Key words: grape seed oil; ultrasonic wave; response surface methodology (RSM); DPPH free radical method;
scavenging rate
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Table 1 Factors and levels of single factor test
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Table 2 Factors and levels of RSM
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Fig.1 Effect of temperature on extraction yield of grape seed oil
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Fig.2 Effect of extraction time on extraction yield of grape seed oil
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Fig.3 Effect of solid-liquid ratio on extraction yield of grape seed oil
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Fig.4 Effect of ultrasonic power on extraction yield of grape seed oil
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Table 3 Experimental trials and experiment results

Xs DO ADFFuh PR g

WIS XodRER 1] Xo Ul

1 0 -1 1 0.613
2 1 0 -1 0.621
3 1 1 0 0.625
4 0 0 0 0.654
5 0 1 -1 0.648
6 1 0 1 0.567
7 0 0 0 0.660
8 0 0 0 0.666
9 0 0 0 0.651
10 —1 1 0 0.642
11 —1 0 -1 0.649
12 0 1 1 0.621
13 1 -1 0 0.578
14 0 0 0 0.658
15 -1 0 1 0.622
16 -1 -1 0 0.622
17 0 —1 —1 0.627
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Table 4 ANOVA for regression model
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Fig.5 Effects of time and temperature on extraction yield of grape
seed oil
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Fig.6 Effect of grape seed oil concentration on scavenging rate of
DPPH free radical
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