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Study on extraction, purification and antioxidation property of polysaccharide
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Abstract: With dried Eleocharis Tuberosa peel as raw materials, pol-
ysaccharide in eleocharis tuberosa peel was extracted by ultrasonic-
assisted complex enzyme. Influence of ultrasonic power, ultrasonic
treatment temperature, ultrasonic treatment time, complex
enzymatic constituent, amount of complex enzyme, on extraction of
polysaccharide, were studied. The polysaccharide in Eleocharis Tu-
berosa peel was purified by water dissolution and ethanol
precipitation. The structure of polysaccharide was characterized by
IR. Antioxidation property of polysaccharide in Eleocharis Tuberosa
peel was determined by UV-VIS spectrophotometer. The result
showed that the optimal extraction condition of polysaccharide in
Eleocharis Tuberosa peel, were ultrasonic power of 280 W,
ultrasonic treatment temperature of 60 °C, ultrasonic treatment time
of 30 min, complex enzymatic constituent of 1 : 1.5, amount of com-

plex enzyme of 0.5%. Under the optimal technological conditions,
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the yield of polysaccharide could reach 28.23%. After purification,
the purity of polysaccharide in Eleocharis Tuberosa peel could reach
78.2% , and the clearance rate of polysaccharide for hydroxyl radicals
could reach 91.25% , which was close to 0.8 mg/mL ascorbic acid of
94.7%. Theoretical basis was provided for further development and
utilization of polysaccharide in Eleocharis Tuberosa peel by the re-
search results.

Keywords: Eleocharis Tuberosa ; polysaccharide; ultrasonic; complex

enzyme; antioxidation
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Figure 1 Influence of power on yield of polysaccharide
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AEFAR 1 15 B 0.5% M AT I th & 280 W, A ik
SRR BE 60 °C, 75 AL BRAT ] 30 min,

R T 25 B TR S B T R 6 2 R LU AR T
AN C AREWIEAT T 2001 (HLZE 3), £ 3 WAL 7E1X
TE AR A e £ Y PR K P Y B A R A B & 6 20
FIAFE T K (P<<0.05), 7 B.C.D.E i & .8
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Table 1 Factor and levels of orthogonal test

ARG BEaH CHAN DREASNL EMANLE

AT R /% hE/W EE/C BB /min
1 1.5: 1.0 0.3 240 40 20
2 1.0 : 1.0 0.5 280 50 30
3 1.0 : 1.5 0.7 320 60 40
4 1.0 : 2.0 0.9 360 70 50

F2 L) EXHBRITRER

Table 2 L (4°) orthogonal experimental design and results

o A B C D E "2/ %
1 1 1 1 1 1 24.79
2 1 2 2 2 2 25.73
3 1 3 3 3 3 25.39

1 4 4 4 4 23.71
5 2 1 2 3 4 26.77
6 2 2 1 4 3 26.92
7 2 3 4 1 2 26.96
8 2 4 3 2 1 25.28
9 3 1 3 4 2 26.32

10 3 2 4 3 1 27.00
11 3 3 1 2 4 26.25
12 3 4 2 1 3 26.51
13 4 1 4 2 3 24.64
14 4 2 3 1 4 24.94
15 4 3 2 4 1 25.24
16 4 4 1 3 2 25.65

" ki 24905 25.630 25.903 25.800 25.577

ks 26.483 26.148 26.063 25.475 26.165
ks 26.520 25.960 25.483 26.203 25.865
k., 25.117 25.288 25.578 25.547 25.418
R 1.615  0.860  0.580  0.728  0.747

£3 EXRBERAESHN
Table 3 Variance analysis of the orthogonal

experimental results

SES Ss df F Foos(3,3) P
A 8.974 3 10.106  9.280 x
B 1.721 3 1.938  9.280
C 0.888 3 1.000  9.280
D 1.295 3 1.458  9.280
E 1.302 3 1.466  9.280

w2 (e) 0.890

T Fo05(3.3)= 9.280,F .01 (3,3)=29.500, » {43 P<{0.05 K
W) $ 3

H27.67%5,29.13%,27.90 %, F-3418 28.23 %4 . 5 F IE5C i 5
AR LT S5 A It .
2.7 XFHORER  FF 4 52 T LR LR IS R 2 b
MOAE 00 . Hy 3R 4 AT HT, AN A0 T A D N, 2 A R
AR 5 P Uk e Ol P R G B 2T 4R R R O 2 WA R
AV s A P RR 75 D SO Y & 4 R T B L 25 WA R Ay L (E Tl
WK A A AR AR, SRR AT
R FE AN G L R AN R R . R AR A B A
R — AR R R & R IR
2.2 EFXFSENIRg

B 2N AL B LR 5, HES WTHLEFK KL
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Table 4 The extracting effects of polysaccharide in Eleo-

charis Tuberosa peel by several kinds of extracting

methods %
ik fifg FH it 2 IEES
7 AT B A 0.5 28.23
R Al B T 4 K 0.5 18.76
T P O T O AR T 0.5 21.02
JC A 7 0.0 17.23
TG 75 A 4T 4t 2.0 32.42
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Table 5 Purificaition of polysaccharide in Eleocharis
Tuberosa peel
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Figure 6 IR of polysaccharide in Eleocharis Tuberosa peel
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Table 6 Comparison of scavenging effects of polysaccharide
in Eleocharis Tuberosa peel and ascorbic acid on

hydroxyl radicals

XM/ BILAmE BUIR M B2 e / B H bRk
(mg+mL™D  HHR/Y% (mg » mL™1) R/ %
0.4 47.54 0.4 68.21
0.8 57.38 0.8 94.70
1.2 91.25
3 g5k

i o L DR R N IE 52 LU AR R A R B A A T 4R
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Table 8 Stability evaluation results of difference formulations of spray-dried oyster

ALY/ (meq » kg™ D)

[

0d 4d 7d 14 d 21 d
Xf HE B 0.184+0.02*  1.86+0.02*  2.16+0.03*  2.5540.02¢  2.9740.02°
A 0.0840.01¢  0.2240.01¢  0.2840.02>  0.3240.02¢ 0.4340.01¢
B 0.114-0.02¢  0.2340.024 0,2840.02>  0.3340.01¢«¢  0.4240.02¢
C 0.0940.01¢  0.214£0.03¢  0.314£0.02>  0.354-0.02"¢ 0.404-0.03¢
D 0.1240.02¢  0.2540.02%¢ 0.3140.02>  0.364-0.02> 0.414-0.02¢
E 0.164-0.02>  0.264+0.03" 0.2940.02>  0.36+0.02> 0.5140.02"
F 0.1440.01>  0.2740.02">  0.3240.02"  0.3740.01"  0.49+0.02"

T A B R A L B ] ) 3 2 S bR R TN R OR (P<C0.05)
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