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Microwave-assisted Extraction and Antioxidant Activity of
Polysaccharides from Flammulina velutipes Residue
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Abstract: Response surface methodology was used to optimize the microwave-assisted extraction of polysaccharides from
Flammulina velutipes residue. A regression model describing the yield of polysaccharides with respect to microwave time,
microwave power and solid-to-liquid ratio was established. The optimal conditions were determined to be ; microwave time
of 115 s, microwave power of 640 W and solid-to-liquid ratio of 1: 26 (g/mL). Under these conditions, the actual extrac-
tion yield of polysaccharide was 7.53% ,which was close to the predicted value (7.65% ). Antioxidant experiments of
the polysaccharides in vitro including reducing power (ICs, value of 8. 40 mg/mL) , ABTS radical scavenging activity
(IC, value of 1.01 mg/mL) ,and - OH radical scavenging activity (ICs, value of 1.95 mg/ml) were evaluated. The
results suggested that the polysaccharides from F. velutipes residue had good antioxidant activity.
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Table 1  Levels and factors for single factor experiments
i ES K
No. Factor Level
A T BskE] (s) Microwave Time 30 60 90 120 150
B T 22 (w) Microwave Power 160 320 480 640 800
C BRI (g/mL) Solid-liquid ratio 1:15 1:20 1:25 1:30 1:35
1.2.4 g @KL
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Table 2 Factors and levels of response surface analysis

[N Z Factor
¥ . -
Lovel A ] B % C R
Microwave Time('s) Microwave Power( W) Solid-liquid ratio( g/mL)
-1 90 480 1:20
0 120 640 1:25
1 150 800 1:30
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Fig. 1 The effect of microwave time on yield of polysaccharide
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Kg. 2 The effect of microwave power on yield of polysaccharide
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Fig. 3 The effect of solid-to-liquid ratio on yield of polysac-

charide
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Table 3  Three factors and three levels of central composite experiment scheme and results
g A ?{"i‘wﬂiﬂﬂtl‘ﬂ B ﬁt)ﬂzﬂ]$ C ﬂ(@l H? Y %*ﬁﬁ}ﬁ
No. Microwave Microwave Solid-liquid Yield of
Time(s) Power( W) ratio( g/mL) polysaccharide ( % )

1 0 0 0 7.68

2 -1 0 1 7.27

3 0 1 -1 6.80

4 1 1 0 6.84

5 1 0 -1 7.13

6 0 -1 1 6.51

7 0 0 0 7.57

8 0 0 0 7.61

9 1 1 1 7.09

10 -1 -1 0 6.41
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Table 4  Analysis of variance for the developed regression equation

3 SETT M A ¥y FE P{H
Source Sum of Squares Degree of freedom Mean Square F Value P Value
R Model 3.03 9 0.34 63.90 <0.0001 * *
A 0.041 1 0.041 7.70 0.0275 "
B 0.45 1 0.45 85.59 <0.0001 * *
C 0.014 1 0.014 2.58 0.1521
AB 0.016 1 0.016 2.96 0.1288
AC 2.500E-003 1 2.500E-003 0.47 0.5132
BC 0.055 1 0.055 10.47 0.0143 *
A? 0.034 1 0.34 64.41 <0.0001 * *
B2 1.76 1 1.76 333.80 <0.0001 * *
c? 0.17 1 0.17 31.63 0.0008 * *
1558 {4 Residual 0.037 7 5.272E-003 - -
4l Lack of Fit 0.025 3 8.208E-003 2.67 0.1829
2% Error 0.012 4 3.070E-003 - -
S Cor Total 3.07 16 - - -
R* =0.9880 - - - -

H:* P<0.05;** P<0.01,
Note: * P<0.05;* * P<0.01.
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Fig. 4 Response surface plots showing the effect of two factors on yield of polysaccharide
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Table 5 Comparison of two methods
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Extraction method Extraction time Yield of polysaccharide
e ke B H iy vk
PRI 115 s 7.53%

Microwave extraction
Fhok LY
Pk 4k T h 6.39%

Hot water extraction

MRS FTLA S Bl 3 B SIS 1]

UH 115 s, UKL SR I Rh 3 h, [l B i
LU 2 Bt b i L ik i B 2 B 1Y) 22 AR R L
POKBHEM 2RI & T 15, 14% , O H B4
B A 3 B AT 4 e T A6 JE BV s 2k ot Ak B
R HE B R 4 s TR S o
2.4 #ﬁw“
2.4.1 FER{EAME

BE AR SR 738 58 Fe' /K [ Fe(CN) 175 R
Fe? " [fE T R , WG AR AR K, 3 R g 8 | 38 J
K/NAT LATRIHZE PR AL S bt A BE 1 a8 55 o 44t
R 2B JE 1 S FR .

2210 R
Eloy
= £06 7 e
m 204 / e

£ -

%E 0.2t / L Polysaccharide
=) 0 Ve

0 20 40 60 80 100
Concentration of
polysaccharide(g/mL)

BS &H@EEEDSERNTERERN
Fig. 5 The reducing powers of polysaccharides from F. velu-

tipes residue
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