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Optimization of Ultrasonic-Assisted Extracting and Free Radicals
Scavenging of Polysaccharides from Blood Pummelo Peel
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Abstract: The polysaccharides from blood pummelo peel was abstracted by ultrasonic-assisted heat extraction, and the
extraction yield was measured by coloration method with phenol-sulfuric acid. The effects of extraction yield on the
parameters including ultrasonic power, ultrasonic temperature , material-to-liquid ratio, ultrasonic time were investigated
by single factor test and orthogonal array design methods. And the notability difference was analyzed with the statistic
method of range and variance. Results showed that the optimal conditions were as follows ; ultrasonic power was 80 W,
ultrasonic temperature was 65 °C , material-to-liquid ratio was 1:30, ultrasonic time was 70 min. The extraction yield of
the polysaccharides from blood pummelo peel was reached up to 18.51% and it increased 2.24% compared to the heat
extraction without ultrasonic-assisted. Hydroxyl radical scavenging ability, DPPH scavenging ability and reducing capacity
of polysaccharide were studied by taking ascorbic acid as a referential substance. The result showed that it had good free
radicals scavenging activity , however,weaker antioxidant activity than ascorbic acid. These results clearly established the
possibility that polysaccharide from blood pummelo peel should be effectively employed as the type of natural antioxidant.
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1.2.3.1 DPPHH & Hh a4

FHIC/K 2 B2F DPPH - Bl AR 1. 3x107 mol/L BBF, (I FHTC K £ R B 20 A%, WM 65 pumol /L.
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Table 2 Orthogonal array design matrix and results

A B ( D E

= A7 H. %7

5 BT BNIRIE/C B A /min 2551 ZHRICE %
1 1 1 1 1 1 12.94
2 1 2 2 2 2 17.06
3 1 3 3 3 3 18.20
4 1 4 4 4 4 16.13
5 2 1 2 3 4 13.95
6 2 2 1 4 3 14. 81
7 2 3 4 1 2 18.15
8 2 4 3 2 1 17.44
9 3 1 3 4 2 16.29
10 3 2 4 3 1 17.29
11 3 3 1 2 4 18.40
12 3 4 2 1 3 17.47
13 4 1 4 2 3 14.19
14 4 2 3 1 4 17.01
15 4 3 2 4 1 17.99
16 4 4 1 3 2 14.44
K, 64.33 57.37 60. 59 65.57 65. 66

K, 64. 35 66. 17 66. 47 67.09 65.94

K5 69. 45 72.74 68. 94 63. 88 94. 67

K, 63. 63 65.48 65.76 65.22 65. 49

kl 16. 08 14. 34 15. 15 16. 39 16. 41

K, 16. 09 16. 54 16. 62 16. 77 16. 48

k3 17. 36 18. 18 17.23 15.97 16. 17

K, 15.91 16. 37 16. 44 16. 30 16. 37

R 1.45 3.84 2.09 0. 80 0.32

1 2 BB 22 03 Tl R ml R0, Sl i e rh Z2 BB SR IR 24 52 ma PR R i IO RN . B>C>ASD, Bl
7R SRR > A TR SR A ] e T2 B, G, AL D, BB FIRE 65 °C CRHRLEE 1:30 G TR
80 W B ] 70 min. H5 45 R — 2D AT 7 22 00 M, A R AR 3 P, B 7 i B2 FIURMAE LL S5 A . 25
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Table 3 Variance analysis for the orthogonal array design experimental results

k-3 F 7 A B ¥y F1H L2
A 5.4441 3 1.8147 24.3638 *
B 29.7374 3 9.9125 133.0828 e
C 9.2340 3 3.0780 41.3245 ok
D 1.3054 3 0.4351 5.8418 *
T2 0.2235 3 0.0745
A 45.9442

Fo05(3,3)=9.285F, (3,3)=29.46; % | %% 43R 225+3K 0.05.0. 01 WFEIKF-.
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