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Abstract: The objective of this study was to optimize the extraction of polyphenols from Cyrtomium fortunei through re-
sponse surface methodology (RSM). Based on single factor experiments, ultrasonic time, ultrasonic temperature , solid-
liquid ratio and ethanol concentration were selected to design Box-Behnken central composite. By means of regression a-
nalysis, the results showed that the optimal conditions to extract polyphenols from C. fortunei were as follows : ultrasonic
time of 20 min, ultrasonic temperature of 46 “C , solid-liquid ratio of 1: 40 and ethanol concentration of 35% . Under these

conditions, the extraction yield of polyphenols reached 8.11660% . Compared with the theoretical value (8.12986% ) ,

the RSD was 0. 15% . The result indicated that the extraction system was efficient,reliable and practical.
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Fig. 3 Effects of ethanol concentration (A ) , ultrasonic time ( B),ultrasonic temperature ( C) and solid-liquid ratio (D) on the

yield of polyphenols
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Table 2 The result of central composite design

i® s e JiF o - : P (D MERY
W2 LIS (A) KR (B) AT () MM (D) S
. RPN, . L. Ultrasonic Polyphenols
No. Ethanol concentration Solid-liquid ratio Ultrasonic time .
temperature extraction rate( % )
1 1 0 1 0 7.924
2 0 1 1 0 7.638
3 1 1 0 0 7.702
4 0 1 1 0 7.225
5 0 1 0 1 7.711
6 1 0 0 1 7.345
7 1 0 1 0 7.606
8 0 0 0 0 7.832
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9 0 0 0 0 7.970
10 1 -1 0 0 7.327
11 0 0 -1 1 7.645
12 0 -1 0 -1 7.047
13 1 1 0 0 7.712
14 0 -1 0 1 7.245
15 0 0 0 0 7.890
16 -1 0 0 1 7.065
17 1 0 0 1 7.527
18 0 1 0 1 7.374
19 0 0 1 1 7.452
20 -1 0 1 0 7.261
21 0 0 0 0 7.631
22 1 1 0 7.766
23 1 -1 0 8.069
24 0 0 -1 -1 7.591
25 -1 -1 0 0 6.905
26 -1 0 -1 0 7.591
27 -1 0 0 -1 7.518
28 0 0 0 7.780
29 0 1 -1 7.701
%3 EEARDAESH
Table 3  Analysis of variance for the developed polynomial model
J5 2RI Rl A ¥575 F{E P{H BENE
Source Sum of squares DOF Mean square F value P value Significance
&7 Model 2.20783 14 0.157702 18. 34401 < 0.0001 ®
A 0.1631 1 0.1631 18.9719 0. 0007 EE
B 0.723734 1 0.723734 84.18517 < 0.0001 w ok
C 0.000019 1 0.000019 0.002181 0.9634
D 0.030502 1 0.030502 3.54802 0.0806
AB 0.042436 1 0.042436 4.93618 0.0433 *
AC 0.104976 1 0.104976 12.21087 0.0036 * %
AD 0. 100806 1 0. 100806 11.72584 0.0041 I
BC 0. 128164 1 0.128164 14.90811 0.0017 *
BD 0.071556 1 0.071556 8.323465 0.0120 *
CD 0.022952 1 0.022952 2.669819 0. 1245
A2 0.321747 1 0.321747 37.42584 < 0.0001 ®
B? 0.241532 1 0.241532 28.09511 0.0001 ® %
c? 0.004229 1 0.004229 0.491905 0.4946
D? 0.423329 1 0.423329 49.24187 < 0.0001 ]
5% 2% Residual 0.120357 14 0.008597
ST Lack of fit 0. 055494 10 0. 005549 0.342221 0.9230
4fi% 2% Pure error 0.064863 4 0.016216
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Note: * significant difference (0.05 < P <0.01), " * very significant difference (P <0.01).
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Fig. 4 Response surface plots showing the interactive effects of different factors on the yield of polyphenols
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