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Abstract: In order to explore the best extraction technology and antioxidant activity of polyphenols from Nymphaea hybrid, the
optimization of polyphenols extraction conditions was researched by the method of response surface methodology. The influences of extraction
temperature, liquid/solid ratio, extraction time, and alcohol concentration on polyphenol extraction yield were researched by single factor
experiments. Based on Box-Behnken, four-factor and three-level response surface methodology was carried out to optimize the extraction
technology. The antioxidant activity of polyphenols was evaluated using DPPH and ABTS radical scavenging activities and FRAP reducing
power. The results found that the optimum conditions for polyphenol extraction were obtained as follows: extraction temperature of 58 C,
liquid/solid ratio of 48:1 (mL/g), extraction time of 1.9 h, and alcohol concentration of 57%. Under the optimal conditions, extraction rate of N.
hybrid polyphenols was 8.28%. The DPPH and ABTS scavenging abilities of N. hybrid polyphenols were 90.22% and 88.01%, respectively.
The FRAP value was increased with the polyphenol concentration, exhibiting a dose-dependent effect. These results suggested that N. hybrid
polyphenols has an obvious antioxidant activity.
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Table 1 Design for response surface methodology
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Fig.1 Effect of extraction temperature on the yield of
polyphenols in Nymphaea hybrid
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Fig.2 Effect of solid/liquid ratio on the yield of polyphenols in
Nymphaea hybrid
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Fig.3 Effect of extraction time on the yield of polyphenols in
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Table 2 Experimental design and results of optimizing test with response surface method of polyphenols in Nymphaea hybrid

X ; ) ‘ ) % BRI E Y%
%5 A FIIBE/C B: Fht/(mL/lg)  C: iZERTE/M D LERRE/% ——
F YA FmMA
1 50 50 25 60 6.28 6.64
2 70 50 1.5 60 7.22 7.08
3 60 40 1.5 60 6.93 7.32
4 60 50 1.5 40 6.86 6.99
5 60 60 25 60 6.22 5.67
6 60 60 2 80 5.58 5.85
7 60 50 2 60 8.01 8.11
8 50 60 2 60 6.79 7.19
9 60 40 2 80 6.42 6.53
10 60 40 2 40 7.29 723
11 60 50 2 60 8.12 8.11
12 60 50 2 60 8.01 8.11
13 60 50 2 60 8.20 8.11
14 60 60 1.5 60 7.67 7.30
15 70 50 2 40 6.23 6.36
16 70 50 2 80 5.89 6.18
TR
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FELER
17 70 60 2 60 5.88 6.03
18 70 40 2 60 7.90 745
19 50 40 2 60 7.45 7.25
20 60 60 2 40 6.33 6.44
21 60 50 2.5 80 5.60 542
22 60 50 1.5 80 6.88 6.68
23 60 40 2.5 60 6.90 7.11
24 60 50 2.5 40 6.26 6.41
25 50 50 2 40 7.76 7.30
26 50 50 2 80 6.49 6.19
27 70 50 2.5 60 6.11 6.13
28 60 50 2 60 8.21 8.11
29 50 50 1.5 60 7.33 7.53
3 EHEREERN A ES
Table 3 Variance analysis of the regression model
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BC 0.5 1 0.5 3.71 0.0747
BD 2.95E-03 1 2.95x107 0.022 0.8849
CD 0.12 1 0.12 0.86 0.3704
A? 2.09 1 2.09 154 0.0015 o
B’ 2.05 1 2.05 15.1 0.0016 o
c 3.18 1 3.18 23.36 0.0003 o
D’ 6.97 1 6.97 51.26 <0.0001 o
RE 1.9 14 0.14
K AT 1.87 10 0.19 19.62 0.057
4hiR £ 0.038 4 9.51x107
E=)3 18.99 28
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Fig.5 Contour and response surface plots for the correlative
effects of different factors
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Fig.6 DPPH radical-scavenging activities of polyphenols in
Nymphaea hybrid
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