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Optimization in Ultrasonic-Assisted Extraction Process of Polyphenols from
Ipomoea batatas Lam, Leaves by Response Surface Methodology and

Their Antioxidant Activity
HOU Minna, HOU Shaoping, WANG Zekun, LAI Puhui”*
(Shaanxzi Institute of International Trade & Commerce , Xianyang 712046 ,China)

Abstract: Using the extraction rate of polyphenols from Ipomoea batatas Lam. leaves as an evaluation in-
dex,and extraction temperature, ethanol volume fraction, solid-liquid ratio,and extraction time as evaluation fac-
tors,we optimized the ultrasonic-assisted extraction process of polyphenols from Ipomoea batatas 1.am. leaves
by response surface methodologies on the basis of single-factor experiments. Moreover, we evaluated the antiox-
idant activity of polyphenols from Ipomoea batatas lam. leaves by investigating their scavenging abilities a-
gainst DPPH free radicals and ABTS free radicals. The optimal extraction conditions can be determined as fol-
lows:the extraction temperature of 61 °C ,the ethanol volume fraction of 72% ,the solid-liquid ratio of 1 : 21(g
: mL),and the extraction time of 33 min. Under above conditions, the extraction rate of polyphenols from Ipo-
moea batatas Lam. leaves can reach 0. 9066 % ,which is close to the theoretical value of 0. 91006 %. Polyphenols
from Ipomoea batatas Lam. leaves have certain antioxidant activity,but the scavenging rates of DPPH {ree radi-
cals and ABTS free radicals by polyphenols from Ipomoea batatas Lam. leaves are lower than those by VC in

the experimental concentration range.
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Fig.2 Effect of ethanol volume fraction on extraction rate of

polyphenols from Ipomoea batatas Lam. leaves
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Fig. 3 Effect of solid-liquid ratio on extraction rate of

polyphenols from Ipomoea batatas Lam. leaves
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Fig. 4 Effect of extraction temperature on extraction rate of

polyphenols from Ipomoea batatas Lam. leaves
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Fig.5 Effect of extraction time on extraction rate of polyphenols

from Ipomoea batatas Lam. leaves
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Tab.1 Design and results of response surface methodologies
A. B. C. D. Y.
C % g+ mL min %
1 60 70 1:25 35 0. 788462
2 60 70 1:30 30 0.942308
3 60 80 1:25 40 0.807692
4 70 60 1:25 35 0.721154
5 70 70 1:25 30 1. 000000
6 70 80 1:25 35 0. 826923
7 60 70 1:25 35 0. 759615
8 60 80 1:30 35 0.971154
9 60 70 1:25 35 0.903846
10 50 70 1:30 35 0. 730769
11 50 70 1:25 30 0. 894231
12 70 70 1:20 35 0. 836538
13 70 70 1:30 35 0.740385
14 60 80 1:20 35 0.951923
15 60 60 1:25 30 0. 884615
16 60 70 1:30 40 0.923077
17 70 70 1:25 40 0.923077
18 60 70 1:20 40 0. 894231
19 60 70 1:25 35 0. 730769
20 60 60 1:25 40 0.769231
21 60 70 1:20 30 0.980769
22 60 70 1:25 35 0.692308
23 50 60 1:25 35 0. 836538
24 50 70 1:20 35 0. 788462
25 60 60 1:20 35 0. 855769
26 50 80 1:25 35 0. 798077
27 50 70 1:25 40 0.711538
28 60 80 1:25 30 0.979986
29 60 60 1:30 35 0. 730769
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Fig. 6 Response surface plots for effect of interaction between various factors on extraction rate of

polyphenols from Ipomoea batatas Lam. leaves
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Fig. 7 Scavenging ability of polyphenols from Ipomoea batatas Lam, leaves against DPPH free radicals(a) and ABTS free radicals(b)
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