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Ultrasonic-assisted extraction and in vitro antibacterial activity
of polysaccharides from Hyriopsis cumingii
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Abstract ; Polysaccharides from Hyriopsis cumingii were extracted by using methods of ultrasonic - assisted hot
water lixiviation, ethanol precipitation and Sevag’ s deproteination.On the base of single-factor tests, parameters
combination for the ultrasonic - assisted extraction of H.cumingii polysaccharides was optimized by using Box-
Behnken design of response surface methodology. Antibacterial activities of H. cumingii polysaccharides were
evaluated in vitro by using method of Oxford cup-inhibition zone.Results showed that optimum conditions for the
extracting of H.cumingii polysaccharides were ultrasonic power 600W , extracting temperature 50°C , extracting time
48min and ratio of water to raw material 12mL/g. Practicing this optimal condition, extraction yield of
polysaccharides from H. cumingii was 4.61% .When polysaccharide concentration was less than 40mg/mL, no
obvious inhibitory effect of H.cumingii polysaccharides on Escherichia coli and Micrococcus luteus was observed.
When polysaccharide concentration was more than 10mg/mL, polysaccharides of H. cumingii could inhibit the
growth of Bacillus cereus, Staphyloccocus aureus and Bacillus subtilis in a dose - dependent manner. The
antibacterial activity of H.cumingii polysaccharides against Staphyloccocus aureus was the strongest, followed by
Bacillus cereus,then the inhibitory effect on Bacillus subtilis was the weakest.
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Table 1 Code and levels of factors
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Fig.1 Effect of ultrasonic extracting temperature

on the yield of polysaccharides
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Fig.2 Effect of ultrasonic extracting time

on the yield of polysaccharides
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Fig.3 Effect of ratio of water to raw material

on the yield of polysaccharides
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Table 2 Design matrix and results

of the Box—Behnken experiment

SmE A B c 2R (% ),
SR i
1 -1 -1 0 2.16 £0.13 2.33
2 1 -1 0 2.47 +0.19 2.35
3 -1 1 0 3.54 £0.21 3.66
4 1 1 0 2.80 +0.17 2.62
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Table 3  Regression coefficients and their significance tests for the quadratic polynomial model

PRI H mYSEY bRz JrEM Y105 2% F 1 pfa 2k
T 14.51 1.61 19.19 0.0004 e o
e B IR 443 0.13
A -0.26 0.10 0.53 0.53 6.25 0.0410 *
B 0.40 0.10 1.29 1.29 15.33 0.0058 *
C -031 0.10 0.76 0.76 9.00 0.0199 s
A? -0.90 0.14 3.44 3.44 40.98 0.0004 e o
B> -0.78 0.14 2.56 2.56 30.43 0.0009 s s
c? -0.60 0.14 1.50 1.50 17.85 0.0039 * %
AB -0.26 0.14 0.28 0.28 3.28 0.1130
AC 0.43 0.14 0.72 0.72 8.60 0.0219 s
BC -0.81 0.14 2.59 2.59 30.85 0.0009 e o
Je 4 I5 0.20 0.068 0.71 0.5941
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Fig4 Response surface plot showing the effect of
extracting temperature ( A ) and extracting time( B)

on the polysaccharides yield
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Fig.5 Response surface plot showing the effect of
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raw material (C)on the polysaccharides yield
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Fig.6 Response surface plot showing the effect of
extracting time( B) and ratio of water to raw material (C)
on the polysaccharides yield
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Table 4  Antibacterial effects of Hyriopsis cumingii polysaccharides on some bacterial strains

vk 2 5 IR P B4R (mm)

(mg/mL) SRR 2F FAT o 0 2 PR A R ] KIGFTH  HESRORE /K
I (10) 11.5 0.67 13.5 £0.95 10.5 +0.51 - - -
11(20) 15.5 £0.83 16.5 +1.14 12.0 +0.69 - - -

1 (40) 18.5 +1.02 19.0 +1.29 16.0 +1.01 - - -
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