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Study on Ultrasonic Extraction of Tara Polysaccharides and
Scavenging Ability of Free Radicals

XU Yibin, LIU Yunwei, LI Yang, DONG Aoyu, HUI Dayong, LI Zhanjun"
(Yichun Branch of Heilongjiang Academy of Forestry, Yichun 153000, China)

Abstract : In order to study the extraction process and antioxidant activity of tara polysaccharides, ultrasonic—assisted extraction
method was selected to extract tara polysaccharides. Single factor experiments were carried out with the ratio of liquid to material, ultra-
sonic power, extraction temperature and extraction time, and the influence parameters were optimized by response surface method. Ac-
cording to statistical analysis and mathematical regression model fitting, R* was 0. 956, the accuracy coefficient was 95. 60% , which
indicated that the model had good coincidence and was suitable for the optimization of the ultrasonic extraction process of tara polysac-
charides. The optimal parameters were 10:1 mL/g, 20 min, 150 W, 40 °C. The actual average yield was 24. 58%, closed to the theo-
retical expected yield of 25. 07%. In addition, the first—order kinetic of the free radical scavenging capacity of the tara polysaccharides
was also studied and VC was used as a reference. It was known from the experimental data that the corresponding IC 50 of the DPPH
and ABTS of tara polysaccharides were 524. 07 and 3 496. 88 pg/mL respectively, which indicating that its free radical scavenging ca-
pacity was relatively excellent, so it had a good application value in the oxidation resistance. The research results can ultimately pro-
vide reliable theoretical guidance and data support for the extraction, purification and application of plant polysaccharides.

Keywords : Tara polysaccharides; ultrasound—assisted extraction; single factor experiments; response surface methodology; scav-
enging ability of free radicals
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Tab. 1 Design scheme and data result

G il (A) /min YI(B)/ W RIEE(C)/C Y (%) Y (%)

Number Time Power Temperature Predicted yield Actual yield
1 20 200 35 23.83 23.78+0. 24
2 25 150 35 23.47 23.51+0.35
3 15 200 40 23.41 23.51x0. 42
4 20 200 45 23.31 23.25+0. 17
5 20 150 40 24.52 25.90+0. 22
6 20 150 40 24.86 24.70+0. 28
7 15 150 35 22.84 22.78+0. 36
8 25 200 40 23.25 23.25+0. 21
9 25 100 40 20.91 20.81+0. 28
10 15 100 40 20.95 20.95+0. 30
11 20 150 40 24.46 24.56x0. 19
12 15 150 45 23.55 23.51+0.39
13 25 150 45 22.72 22.78+0. 27
14 20 100 45 21.42 21.47+0. 26
15 20 150 40 24. 86 24.32+0.33
16 20 150 40 24.48 24.82+0. 18
17 20 100 35 20.93 20.99+0. 20
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Tab. 2 Variance analysis

i IR Ft )y . .
Source Sum of squares Degree of freedom Mean square
A

33.350 9 3.710 16.910 0.000 6™
Model
A 0.020 1 0. 020 0.091 0.771 3
B 11. 450 1 11.450 52.250 0.000 2™
c 3.125x107* 1 3.125%x107* 1.426x107° 0.970 9
AB 3.600x107 1 3.600x107 0.016 0.901 6
AC 0.530 1 0.530 2.430 0.162 8
BC 0.260 1 0. 260 1. 160 0.316 4
A? 4.030 1 4.030 18.410 0.003 6™
B 12.910 1 12.910 58.930 0.000 1™
c? 2.280 1 2.280 10. 420 0.014 5"
B2
Residual 1.530 7 0.220

] 31

RAUI . 0.043 3 0.014 0.039 0.988 3
Lack of fit
Fis Y
i 1. 490 4 0.370
Error
—
S 2 34.890 16
Pure error

1H:P < 0.01 22PN B3 ARICH #+ ;0.01 < P < 0.05 FRZEFMERE FRICH « ;P > 0.05 RRZEREARZE,

Note: P < 0.01 indicates extremely significant difference, sign #:* ; 0.01 < P < 0. 05 indicates significant difference, sign * ; P > 0. 05 indicate

difference is not significant.
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Tab. 3 The reliability analysis of regression equation
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