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Antioxidant activity of ultrasonic extraction isolates from three gorges
reservoir area Juglans regia of Wu walnut
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Abstract: The total saponins were examined in the dissepiment of Wu walnut. On the basis of single factor
experiments with the method of ultrasonic—assisted extraction, optimal parameters of extraction process was
researched by using response surface method. A mathematical model including material/liquid ratio, ultrasonic
treatment time and extraction temperature was created. By typicality analysis,the optimum process conditions
were as follows:the ultrasonic treatment time was 96 s,the ultrasonic power was 300 W and the material/liquid
ratio was 1:33(g/mL). Under such conditions,an optimal total saponins yield of 5.98% was obtained. Saponins
displayed strong antioxidant effect and scavenging capacity against DPPH,ABTS radical,and more strengthen
with the increase in the concentration of total crude saponins extract.
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Table 1 Factors and levels of central composite test on

extraction of saponins

PRl 2=
AP X R E X I X, RRE L
(W) (min) (g/mL)
1.68 334 2.34 1:46.8
1 300 2 1:40
0 250 1.5 1:30
-1 200 1 1:20
-1.68 166 0.66 1:13.2
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Fig.1 Effect of extraction power on the extraction efficiency of

extraction rate
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Fig.2 Effect of extraction time on the extraction efficiency of

extraction rate
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Fig.3 Effect of extraction material/liquid ratio on the extraction

efficiency of extraction rate
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Table 2 Experimental design and result of central composite

test on extraction of saponins

S X, X, X, BAF (%)
1 1 1 1 5.385+0.564
2 1 1 -1 4.784+0.220
3 1 -1 1 4.442+0.675
4 1 -1 -1 4371%0.115
5 -1 1 1 3.852+0.400
6 -1 1 -1 3.01420.505
7 -1 -1 1 3.546+0.486
8 -1 -1 -1 3.1780.097
9 1.68 0 0 5.897+0.381
10 -1.68 0 0 4.116+0.514
11 0 1.68 0 3.743+0.250
12 0 -1.68 0 4.204+0.299
13 0 0 1.68 5.2360.753
14 0 0 -1.68 4.2050.500
15 0 0 0 5.769+0.477
16 0 0 0 5.439+0.575
17 0 0 0 5.58420.513
18 0 0 0 5.63220.550

R3O AATTRER T 220 Mk

Table 3 Analysis of variance of the regression model

mE BEE CPAFR BMRRE P pfi
etk 3 614.512168 0.4268 15.20  0.0011
FJi 3 682.999585 0.4744 16.89  0.0008
T H 3 34.486900 0.0240 0.85 0.5033
i 9 1331.998652  0.9251 10.98 0.0013

E TN € 2V EMEIVEY StER (R TR R dX LR AN
Table 4 Regression coefficients of predicted quadratic

polynomial model

S8 AlE AhTHE brifEZE g pfH

AR 1 -133.570983 43.812705 -3.05 0.0159
X, 1 0.683684 0.235117 291 0.0197
X, 1 59.013181  19.672832  3.00 0.0171
X5 1 2.666699 0.983642 271  0.0266
X 1 -0.001224  0.000414  -2.96 0.0182

XX, 1 0.060700 0.051923 1.17  0.2760
X, 1 -26.875891  4.135360 -6.50 0.0002

XX 1 -0.001335 0.002596  -0.51 0.6210

X,Xs3 1 0.250000 0.259614 096  0.3638
X3 1 -0.040723 0.010338  -3.94 0.0043

A% RSB e UG LTI S 45 R, SIS IR ZE DN

Mk 22 i S m | AR Y R 0 S 5 A B &5 AR
GR V5N, 75T 1 £ D8 37K S T-Ya L N, X6 45 2 5
Mg R 35 DR/ N I 24 = R HRET 1A PRI T 5 kb b . i
Y PEA TG T I, L, X2 XY H S MR A S (p<
0.01) 5 X~ Xo X XP2X Y Y 52 ) 42 25 (p<0.05) 5, X Xos
X X~ XX A Y PRSI AN 2 55
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Table 5 Antioxidant effect and scavenging capacity against DPPH.ABTS" of Wu walnut

S U 27
FERIE (ugfml) —— H;P PHIFERZ: (%) — ABTSH I (%)
0.5 27.166+0.891°¢ 8.619+0.122° 11.989+0.114¢
1.0 33.857+0.917¢ 22.378+1.021¢ 20.853+0.604"
1.5 35.033+0.934¢ 26.998+0.923¢ 33.029+0.065¢
2.0 36.148+0.762" 30.524+0.165¢ 46.255+0.992"
2.5 44.234+0.855* 50.721+0.066* 54.259+1.145°
L iR ¥=3.6427x+24.360 ¥=9.2350x+0.1430 y=10.994x-0.2944
R? 0.8915 0.9163 0.9938

T RN NG P RROR BAT B V2 57, p<0.05 .
(T #52567)
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