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Polyphenols from Grape Skin: Optimization of Ultrasonic-assisted Extraction Process by Response Surface
Methodology and Antioxidant Activity Evaluation
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Abstract : Response surface methodology was employed to optimize the ultrasonic-assisted extraction of polyphenols from
grape skin as a byproduct of wine making. On the basis of one-factor-at-a-time experiments, through which the optimal
ultrasonic power and ethanol concentration were found to be 100 W and 40%, respectively, polyphenol yield was investigated
by response surface methodology with respect to liquid-to-material ratio, extraction time and temperature at three levels. The
optimal levels of liquid-to-material ratio, extraction time and temperature were determined to be 16:1 (mL/g), 57 min and 50 C.
Under such conditions, the yield of grape skin polyphenols was (42.51 + 1.21) mg/5 g. The antioxidant activity in vitro of the
obtained extract was evaluated by DPPH free radical scavenging assay and potassium ferricyanide reduction assay using water-
soluble VE as the control. Grape skin polyphenols were found to have powerful DPPH free radical scavenging capacity and
reducing power in a linear dose-dependent manner.
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Fig.1 Effects of ethanol concentration on polyphenol yield from grape
skin
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Fig.2 Effects of extraction time on polyphenol yield from grape skin

=
o

AR FLE 25°C WORHEE 12:1 94N, 2R
FH 40% 1Y) SBEH IR $E /%5 F2# 10, 20 30, 40, 50,
60min, I ALRI 2 My R I O R L 2, i 2 T
A1, BEE T GEA, AR YRME - B, 2
% R BT K, 50min A B 5 KME, 4keiE KR
FERTRIFRECEAT T N, T RE A I )88 75 9k 3l 2 il 3R
Z W EERIAT O, A P I TA) ek A 2 Al A J A 4

Ko, MR A, S AEREIST . K] Bk S R U [R]
1) 2% 5236 F e i 40~60min.
213 HEFEEENE

KA 40% 1 SEEH A, FBORFLE 12:1 43 7E 10,
25. 40. 55, 70 °CH4& M 1 X 4 B il s iR i
50min, FEICHEJER Z MR EP SR IE 3, K3
AT, BT, MR EEER K, 55Ch
PE B H k>, FERTREE R TRERE T S, £
My 1R A0 27 &5 K T8 B IR, 5 AN il & REHE R AT R
WL AR, S DA, DA R R R L ) 5
Ul € Ny 25~55C,

45
40
35 [
25 |
20|
15
10

Z IR /(mg/5g)

<

10 25 40 55 70
Az Ic
B3 BERNEBENZRERENER

Fig.3 Effects of extraction temperature on polyphenol yield from
grape skin
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Fig.6 DPPH free radical scavenging rates of grape skin polyphenols at
various concentrations
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