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Optimization of microwave-assisted extraction of polysaccharide from
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Abstract: In order to investigate the optimum technology of micro-
wave-assisted extraction of polysaccharide from Fortunella
margarita (Lour.) Swingle and its antibacterial abilities, the effects
of single factors on the yield of polysaccharide were evaluated in this
paper. On the basis of these single factor experiments. the extraction
technology was optimized by response surface methodology, and then
its antibacterial effect was studied. The results showed that the opti-
mum technology conditions were as follows: microwave power of

460 W, microwave time of 8.4 min, ratio of water volume to raw
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material weight (W/M ratio) of 38 mL/g and particle size of 60 mesh
sieve, Under these conditions, the yield of polysaccharides was
(5.55£0.13) % . consistent with the theoretical value. Comparing
with the hot water and ultrasonic-assisted extraction method, it in-
creased by 207.20% and 33.73% . respectively. Furthermore. the
minimal inhibitory concentrations of polysaccharide against Staphy-
loccocus aureus Rosenbach s Salmonella . Escherichia coli, Bacillus
subtilis , and Pseudomonas were 3.13, 50.00, 12.50, 12.50 and
12.50 mg/mL, respectively. Microwave-assisted extraction was an
attractive method for extracting polysaccharide from Fortunella
margarita (Lour.) Swingle with high efficiency and the polysaccha-
ride displayed a good antibacterial effect on Staphyloccocus aureus
Rosenbach .

Keywords: Fortunella margarita (Lour.) Swingle; polysaccharide;

microwave-assisted extraction; antibacterial effect
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Table 1  Factors and levels employed by the central

composition design

o A B B R C R D kite/
¥ /W [f] /min (mL/g) H
—2 200 4 2001 20
—1 300 6 3001 40

0 400 8 40 11 60
+1 500 10 50 .1 80
+2 600 12 60 1 100
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Table 2 Experimental design and results

R A B C D Y ZHBER/%
1 —1 —1 —1 —1 4.57
2 1 —1 —1 —1 4.07
3 —1 1 —1 —1 4.41
4 1 1 —1 —1 5.05
5 —1 —1 1 —1 4.21
6 1 —1 1 —1 3.11
7 —1 1 1 —1 111
8 1 1 1 —1 3.85
9 —1 —1 —1 1 4.27

10 1 —1 —1 1 4.55

11 —1 1 —1 1 3.03

12 1 1 —1 1 4.85

13 —1 —1 1 1 4.49

14 1 —1 1 1 4.87

15 —1 1 1 1 3.71

16 1 1 1 1 4.93

17 —2 0 0 0 4.13

18 2 0 0 0 4.15

19 0 —2 0 0 3.86

20 0 2 0 0 4.07

21 0 0 —2 0 4.63

22 0 0 2 0 4.35

23 0 0 0 —2 3.93

24 0 0 0 2 1.01

25 0 0 0 0 5.39

26 0 0 0 0 5.33

27 0 0 0 0 5.43

28 0 0 0 0 5.61

29 0 0 0 0 5.50

30 0 0 0 0 5.62

31 0 0 0 0 5.55
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Y=15.490 0+ 0.163 3A —0.086 7C + 0.061 7D +
0.272 5AB—0. 125 0AC + 0. 307 5AD — 0. 195 0BD +
0.257 5CD—0.245 6A* —0.376 9B* —0.245 7C* —0.375 6D*,

(2
2.3 MEEEMESZEST

B RA b 07 22 93 4 5 WA 45 DR A0t < A 22 A R AN 5
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Figure 3 Response surface and contour plots of microwave power and particle size on the yield of polysaccharide
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Figure 4 Response surface and contour plots of microwave time and W/M ratio on the yield of polysaccharide
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Figure 5 Response surface and contour plots of microwave time and particle size on the yield of polysaccharide
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Figure 6 Response surface and contour plots of W/M ratio and particle size on the yield of polysaccharide
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Figure 8 Effect of different extraction methods on the yield
of polysaccharide from Fortunella margarita
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Table 4 Effect of concentration on the antibacterial effect of polysaccharide
Z Wi/ PR B H A2/ mm

(mg« mL™h) S AMHRE  DITIKHE K AT i M ZFEAFE BT
100.00 16.084+0.43% 12.574+0.25% 12.7540.51% 11.99+0.05° 10.5440.17%
50.00 14.10+0.22 8.80+0.27" 11.92+0.21° 10.12+0.25" 9.344+0.32b
25.00 13.0340.12¢ ND 10.1840.21¢ 9.69+0.12¢ 8.60+0.13¢
12.50 9.9140.704 ND 8.4140.124 8.84+0.264 8.01+0.56¢

6.25 8.11+0.03¢ ND ND ND ND

3.13 7.89+0.09¢ ND ND ND ND

1.56 ND ND ND ND ND

0.78 ND ND ND ND ND

T S T REAS IR 35 2 5 3 (P<<0.05) s ND R/R % BE T IR ACR o
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