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Optimization of Ultrasonic-assisted Extraction of Polysaccharides from
Fructus Mori by Response Surface Methodology
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Abstract ; In the present study, the conditions for ultrasonic-assisted extraction of polysaccharides from Fructus Mori were
optimized by response surface analysis. On the basis of single-factor experiments, the relationship between main extrac-
tion conditions including extraction time, the ratio of water to raw material and extraction temperature were modeled using
a 3-factor,3-level Box-Behnken experimental design. The established model was analyzed by response surface methodolo-
gy to obtain the optimum extraction conditions. The results showed that the optimum extraction conditions were obtained
as follows ; extraction time was 23.5 min,the ratio of water to raw material was 27:1 (vi m,mL/g) and extraction tem-
perature was 72 °C. Under these conditions , the estimated and observed values of maximal extraction yield of polysaccha-
rides were 17.80% and 17.78 + 0.85% (n =3) ,respectively. The method had the advantage of time-saving and effi-
cient compared with the traditional water extraction. The results reported in this study provided the experimental basis for
the follow-up research and development of Fructus Mori polysaccharides.
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Fig. 1

Results of single-factor experiments

a: PRI RE X IR A A 5 b« P IBCART V)X S IR A A 5 < AR HE X SRR 1) 52 )

a; Effect of extraction temperature on the yield of polysaccharides ;b ; Effect of extraction time on the yield of polysaccharides;c : Effect of the ratio of wa-

ter to raw material on the yield of polysaccharides
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Table 1  Factors and levels of response surface design
N N TK A X
BIGHIE(X,) e () P
K . . Ratio of water
Extraction Extraction .
Levels temperature ( °C ) time ( min) to raw material
2] p ! > > ( m]_/g)
-1 70 80 90
0 20 25 30

1 20 25 30

&2 FMP BAEREANEE RS R
Table 2 The experimental design and results of response sur-

face analysis

) X, 1 y,  PoPdEECE

No. Yield of PGP(% )
1 1 1 0 16.81

2 1 -1 0 17.29

3 1 1 0 15.22

4 1 1 0 13.55

5 1 0 -1 14.53

6 1 0 -1 16.00

7 1 0 1 17.89

8 1 0 1 15.27

9 0 -1 -1 16.90
10 0 1 1 12.43

11 0 1 1 16.38

12 0 1 1 15.57

13 0 0 0 17.11

14 0 0 0 17.29

15 0 0 0 17.80
16 0 0 0 17.37

17 0 0 0 17.76
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Table 3 The regression coefficient and significance of each term in the fitted regression model

T5 24 il H B ¥ FAH P{H
Sources SS Df Mean Square F value P Value
i J1 454 Mode 39.27843 9 4.36427 83.8487 < 0.0001

X, 0.699153 1 0.699153 13.4325 < 0.01

X, 14.10071 1 14.10071 270.9103 < 0.01

X 3.440065 1 3.440065 66.09236 < 0.01

X, X, 1. 155625 1 1.155625 22.20249 < 0.01

X, X5 4.171806 1 4.171806 80. 15098 < 0.01

X, X, 3.339756 1 3.339756 64.16519 < 0.01

X,? 1. 387509 1 1.387509 26.65757 < 0.01

X,? 5.823552 1 5.823552 111.8852 < 0.01

X,? 3.976401 1 3.976401 76.39675 < 0.01
% 2% Residual error 0.364345 7 0.052049

ST Lack of fit 0.000462 3 0.000154 0.001694 0.9999
4li{% % Pure error 0.363883 4 0.090971

B 2% Total error 39.64278 16

E:R? =0.9908, Ry, =0.9790, P <0.05 FREFLIE;P <0.01 FREFWEBIE,
Note; R? =0. 9908 ,Rﬁdj =0.9790. P <0.05 means significant difference;P <0.01 means extremely significant difference.
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Fig. 2 Response surface plot and contour plot of the interactive effects of extraction time and temperature on yield of polysaccharides
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Fig. 3 Response surface plot and contour plot of the interactive effects of the ratio of water to raw material and temperature on yield
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Fig. 4 Response surface plot and contour plot of the interactive effects of extraction time and the ratio of water to raw material on

yield of polysaccharides
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