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Abstract : Response surface methodology ( RSM').was employed to optimize the solvent extraction of polyphenols from
fresh olive fruits. Moreover, the antioxidant activity of polyphenols extracts was determined. Based on the results of single
factor experiment,a quadratic regression model was established with the extraction yield of polyphenols as dependent var-
iable and the material-liquid ratio, extractive temperature and extractive time as independent variables, according to the
Box — Behnken experimental désign. The scavenging rate of DPPH free radical and the chelating rate of Cu®" were used
to evaluate the antioxidant/activity of polyphenols. The optimum polyphenols extraction process of solvent from fresh olive
fruits were obtained as’follows’; solid-liquid ratio 1:25(g + mL™ ) | the extractive time 4. 5 h, the extractive temperature
46 °C. Under _thewoptimal process conditions, the yield of polyphenols was 5. 14 mg + g" and the relative error was 1.
84% compared to‘the predictive value. The determination of polyphenols from fresh olive fruits on maximum scavenging
rate of DPPH free radical-and chelating rate of Cu’" were 82.96% and 44.23% . The solvent extraction of polyphenols
from fresh ‘olive fruits by response surface methodology was reliable , feasible and practical. Polyphenol extracts from olive
had strong antioxidant ability.
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Table 1  Code table of factors and levels
K 2 Factors
P B (4) BRI (B) EHRIN T (C)
Level Material-liquid Extractive Extractive
ratio( g + mL™!) temperature ( °C ) time(h)
-1 1:10 30 3
0 1:20 40 4
1 1:30 50 5

1.3.5 HRAALERXE
1.3.5.1 M 2 ke i 1 il &
FERAE T 25 THRIRE B, €45 % 100 mL J5
I H SV BT AT OS2 IR B, 25
1.3.5.2 DPPH [ Hy BLiEER R A
KRR B B 400 WL S [R] vk B
M2 B EOR , I A 2.0 mL 0. 15 mmol - L' DPPH

VS WIR S, 3 ik G S 30 min, 517 nm %4 A0 K
M SCAE . LARIREE Vo AR BRI R 50 4 3
Ko
DPPH g AR % (% ) = (1-A,/A;) x100%
Ao A I AKE S 0 RN G, A
80% H EE AR b P9 1) S 1 9 T S 1
1.3.5.3  Cu** #A R ny &
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S8 Megias %" 5k, IRl M BGk . HL400
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Effects of extractive tempetature ( A) extractive time(B)and material-liquid ratio( C) on extraction yield of polyphenols

15 MO 22 1 B DGR (V) XPRNR L (A) =42 TR
(B) JRIEHFRI(C) ) =Rk 250 [a] 9B A

Y = 4.73+0.244 +0.42B +0.24C - 0. 0984B
+0.41AC +0.096BC -0.56A4> -0.12B* -0.3C"

&K 2 Box-Behnken iIXI§iZIT RER
Table 2 Box-Behnken design and result

= K2 Factor EAUE &
N 7 Yield of polyphenols
0.
A B ¢ (mg - gh)
1 1:20 40 4 4.782
2 1:30 50 4 4.582
3 1:20 50 5 5.017
4 1:10 30 4 3.328
5 1:20 30 3 3.743
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2% 2( Continued Tab.2)
g [A 2 Factor . gm%ﬁlﬁ
No. . P . Yield of polyi)henols
(mg - g )
6 1:30 30 4 3.971
7 1:10 40 3 3.715
8 1:10 40 5 3.441
9 1:20 30 5 3.963
10 1:20 40 4 5.003
1 1:30 40 5 4.776
12 1:20 40 4 4.864
13 1:20 40 4 4.464
14 1:20 50 3 4.415
15 1:20 40 4 4.471
16 1:30 40 3 3.415
17 1:10 50 4 4.330

2.2.2 @ )aARA 6 Iy £ 5 H A B A R
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W IT AT 7 22538 (analysis of variance, ANOVA)
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= 0.9438 % 1F R* =0. 8713, 13 WA 1% 46 78 X056 0L
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Table 3  Estimated regression coefficients and analysis of variance (ANOVA) for the model

5 ZHR 5 A H ¥y FAH PE B
Source Sum of squares DOF Mean square F value P value Significance
i 5.07 9 0.56 13.04 0.0013 * %
A 0.47 1 0.47 10.77 0.0135 #
B 1.39 1 1.39 32.22 0.0008 * %
C 0.46 1 0.46 10.53 0.0141 #
AB 0.038 1 0.038 0.88 0.3787
AC 0.67 1 0.67 15.45 0.0057 * %
BC 0.037 1 0.037 0.84 0.3886
A2 1.34 1 1.34 31.04 0.0008 * %
B? 0.058 1 0.058 1.34 0.2852
c? 0.47 1 0.47 10.80 0.0134 *
k% 0.30 7 0.043
S5 0.013 3 4.310E-003 0. 060 0.9785
afiiR s 0.29 4 0.027
S 5.38 16
BUETE T 4.88%

e "HZEREFEP <0.05)," " HERPEE(P < 0.01),
Note: * difference significant( P <0.05) ,* * difference was extremely significant( P <0.01).
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Fig.2 Response surface graph and contour graph showing the effects of material-liquid ratio and extractive time on the extraction

yield of polyphenols
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Fig. 5 The scavening ability of DPPH free radical on polyphenol exiracts(A)and V. and the chelating force of Cu®* on polyphenol

extracts and EDTANa, (B)
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