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Study on ultrasound-assisted extraction of polysaccharides from

red bean polysaccharides and its biological activity
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Abstract; Using ultrasonic-assisted water extracted red bean pol-
ysaccharides as raw materials, response surface methodology was
used to optimize the extraction process, and its antioxidant and
antibacterial activities were evaluated. Response surface analysis
results shown that the best extraction process for red bean poly-
saccharides is material-to-liquid ratio with 1 : 26 (g/mL), ultra-
sonic temperature with 51 °C, ultrasonic time with 94 min, the
extraction rate of polysaccharide under these optical conditions is
(9.924:0.04) %, which is basically consistent with the predicted
value of the model. Red bean polysaccharides possesses strong to-
tal reducing ability and ability to remove ¢« OH and ABTST - ,
and the removal ability has a dose-effect relationship with its con-
centration. In addition, red bean polysaccharides shown antibac-
terial activity against the four tested bacteria, especially for
Staphylococcus aureus and Escherichia coli.
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Table 1 Factors and levels in response surface analysis
K AR (g/mL) BB AR EE/C C A I E /min
—1 1:16 40 60
0 1:24 50 90
1 1:32 60 120

16 1:24 1:321:40 20 30 40
o
Ultrasonic temperature/ C
(b)
SABENL L SHRREG YA

Effects of 3 factors on extraction yields from red bean polysaccharides

50 60 30 60 90 120 150
e
Ultrasonic time/min
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W5 2T as R — 5

2.1.5 AETZ &M e FlH Design-Expert 8.0.6
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Table 2 Response surface design arrangement and
results of red bean polysaccharides
N R A B C Z R IR/ %

1 0 —1 —1 7.09

2 0 1 1 8.17

3 0 0 0 10.02

4 1 0 —1 8.84

5 —1 1 0 8.07

6 0 0 0 10.04

7 0 0 0 9.98

8 0 0 0 9.64

9 0 1 —1 8.03
10 1 1 0 8.15
11 1 0 1 9.02
12 —1 0 1 8.05
13 0 0 0 9.57
14 —1 0 —1 7.63
15 1 —1 0 8.11
16 —1 —1 0 6.23
17 0 —1 1 7.90
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Table 3 Variance analysis of regression equation
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% o028 7 o004
KA 0.08 3 0.03 0.51 0.699 2 ANE#F
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Figure 3 The total reducing ability of red

bean polysaccharides
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Table 4 Diameter of inhibition zone of red bean polysac-
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Table 5 MIC of red bean polysaccharides on the

four tested bacteria

P kil
0.625 — — - -
1.250 — — - -
2.500 + — — -
5.000 + + - —
10.000 + + + +
20.000 + + + +
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