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Extraction and Antioxidant Activity of Crude Polysaccharide from
the Dissepiments of Wu Walnut from Three Gorges Reservoir Area

CHEN Lin, WANG Kai-tuo, WANG Zhao-dan, WU Ying-mei,ZHANG Cheng-Ting, QU Liu-zhu "

Biotechnology and Food Basic Experimental Teaching Center ( municipal Experimental Teaching Demonstration
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Abstract ; Ultrasonic extraction method was adopted to extract polysaccharide from the dissepiments of Wu walnut from
Three Gorges Reservoir area. On the basis of single factor test,response surface analysis with 3 factors including ultra-
sonic power ,ultrasonic treatment time and solid-to-liquid ratio on the extraction yield of polysaccharide was adopted.
Meanwhile , the antioxidant activity of the extracted polysaccharide was tested. The results showed that, the optimal ex-
traction conditions were as follows : ultrasonic power of 310 W, ultrasonic time of 87 s and solid-to-liquid ratio of 1:24
(g/mL) ,the predicted value and measured value of the dissepiments polysaccharide were 26.94 mg/g and 24. 88 mg/
g, respectively. The antioxidant activity testing results showed that,the dissepiments polysaccharide from Wu walnut had
strong radical scavenging activity and reducing capacity, the ECy, of DPPH and ABTS" assays were 1.91 mg/mL and
1. 21 mg/mL,respectively.
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Table 1  Factors and levels of central composite test on extraction of crude polysaccharide
K| 2% Factor
K- . e ol
Level RBRIFE X, PRHUT] X, WAL X
Extraction power (W) Extraction time (min) Liquid-to-solid ratio (mL/g)

1.68 468 2.34 46.8

1 400 2 40

0 350 1.5 30

-1 200 1 20

—1.68 132 0.66 13.2
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Table 2 Recovery experimental results

g HIARPIE AT SN [m] e 2 A % e jullis
i iR .
N Added amount Detected amount Recovery (% ) Average recovery RSD(% )
o of glucose (mg) of glucose (mg) eeovery A7 (%)
1 3.121 2.861 91.67
2 3.147 2.834 90.05
3 3.104 2.765 89.08 90. 15 1.22
4 3.122 2.843 91.06
5 3.119 2.772 88.87
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Fig. 1 Effects of extraction time (A) ,extraction power (B) and solid-to-liquid ratio (C) on the extraction rate of polysaccharide
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Table 3  Experimental design and result of central composite test on extraction of polysaccharide
1 A2 d A
é?ﬂo X, X, X, Crud?iﬁ;:cféride
content (mg/g)
1 1 1 1 12.8
2 1 1 -1 22.5
3 1 -1 1 24.8
4 1 -1 -1 27.9
5 -1 1 1 8.7
6 -1 1 -1 20.6
7 -1 -1 1 26.3
8 -1 -1 -1 32.5
9 1.68 0 0 35.4
10 -1.68 0 0 20.7
11 0 1.68 0 28.4
12 0 -1.68 0 19.3
13 0 0 1.68 23.4
14 0 0 -1.68 41.2
15 0 0 0 42.3
16 0 0 0 36. 1
17 0 0 0 34.7
18 0 0 0 40.2

X2 o7 T Bl R T 77 225001 (32 4) o A
U B 7 22 49 B 28 W 600 i) o7 TRT [ 6 76 5 1)
K (P =0.0352 <0.05), EM LA R K
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Table 4  Analysis of variance of the regression model

mYEE: i A B Rl HHXRE F{H PE
Regression DF Sum of squares R-squares F value P value
244 Linear 3 388.529563 0.2486 2.33 0. 1505
-3 Quadratic 3 689. 440300 0.4411 4.14 0.0480
ZH Crossproduct 3 40.72375 0.0261 0.24 0.0630
K% Total Model 9 1118.693613 0.7158 2.24 0.0352
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Table 5 Regression coefficients of predicted quadratic polynomial model

ZH F iR flittE brifE 2z T{H Pa
Parameter DF Estimate Standard error T value P value
HHE Inercept 1 -70. 644407 55.415524 -1.27 0.2382
X, 1 0.241772 0.1695624 1.43 0.0317
X, 1 71.172801 33.912490 2.10 0.0091
X3 1 1. 803354 1.695624 1.06 0.0486
X; X, 1 -0. 000482 0.000210 2.30 0.0508
X, X, 1 0.030250 0.052692 0.57 0.0417
X5 X, 1 -25.218787 8.393244 -3.00 0.0170
X, X; 1 0. 000663 0.002635 0.25 0.0078
X, X5 1 -0. 307500 0.526920 0.58 0.0256
X3X;5 1 -0.033108 0.020983 -1.58 0.1533

X1
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Fig. 2 Response surface plots and contour plots showing the interactive effects of different factors on the extraction yield of polysac-

charide
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87 s R 1:24 o/ mL. SR ERRILSH 2 BRI 17
R K, 3 YO B 15 B 0 92 IR
24.88 me/ g, FHUMEAE B2 HIGHRE 7. 65%
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5y B ok b R 22 W i b SR A M S 0 45
w6 fran. I 6 v LLE H, UL BHT Sy BHA: X
R AR AR X DPPH H 5L R ABTS * [ i 56
AT BRBE S I B R R v R A T 05
—ERYEXZR R 4P 0.9325 F10.9655, H EC,,
Ay 1.19 mg/mL F1 1.21 mg/mL,
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Table 6  Antioxidant effect and scavenging capacity against DPPH and ABTS* of Wu walnut polysaccharide

R DPPH i35 ABTS * i BR%
Sample concentration DPPH scavenging ABTS* scavenging BHT (%)

(pg/mL) rate (% ) rate (% )
0.5 55.967 +0.160° 0.897 +0.003° 13.518 £0.722°
1.0 68.213 £0.195¢ 14.023 +0.087° 19.728 +0.521¢
1.5 77.647 £0.317°¢ 21.087 +0. 1639 30.961 +0.2241
2.0 79.933 £0.061* 43.053 +0.127" 38.127 £0.105°¢
2.5 85.597 +0.563" 47.653 £0.241* 52.792 +0.076*

2k J5 2 Linear equation Y =14.196x +52. 177 Y =24.508x-11. 420 Y =19.389x +1.9419

R? 0.9325 0. 9655 0.9807
ECs, 1.19 1.21 1.31

T ARG PRSI B R A7 1 B F P22 52 (P <0.05) ¢

Note : different lowercase letters indicated significant difference existed between the columns of data (P <0.05).
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