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Abstract: The aim of this study was to optimize the extraction process of crude polysaccharide from Fritillary taipaiensis
P. Y. Li (FTP). On the basis of single factor experiments with the method of ultrasonic-assisted extraction, extraction pa-
rameters was investigated using response surface methodology. A mathematical model including solid/liquid ratio, ultra-
sonic time and exiraction temperature was created. By typicality analysis, the optimized extraction conditions were as fol-
lows : ultrasonic time of 16 min, extraction temperature of 75 “C and solid/liquid ratio of 1: 15 (g/mL). Under the opti-
mized conditions, the extraction yield of crude polysaccharide was determined to be 0.461% . The results showed that the
optimization process using response surface methodology was feasible. It can be used in practical forecasting.
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Fig. 1 Effect of extraction temperature (A) ,time (B) and solid/liquid ratio (C) on the extraction yield of crude polysaccharide
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Table 1  Factors and levels of central composite test on extraction of polysaccharide
K2 Factor
K- . . o
Level X SRR EE X, PRI H] X, BHE
Extraction temperature( °C) Extraction time (' min) Solid/liquid ratio( g/mL)
1.68 76.8 23.4 1:23.4
1 70 20 1:20
0 60 15 1:15
-1 50 10 1:10
1.68 43.2 6.6 1:6.6
*2 XKBNBHESHRNMEEKEZTARRER
Table 2 Experimental design and result of central composite test on extraction of polysaccharide
S s A L
é%ii X X, Xs PTF*E(?[; lg(z% )
1 1 1 1 0.458
2 1 1 -1 0.285
3 1 -1 1 0.461
4 1 -1 -1 0.187
5 -1 1 1 0.378
6 -1 1 -1 0.290
7 -1 -1 1 0.253
8 -1 -1 -1 0.105
9 1.68 0 0 0.432
10 1.68 0 0 0.258
11 0 1.68 0 0.471
12 0 1.68 0 0.292
13 0 0 1.68 0.392
14 0 0 -1.68 0.186
15 0 0 0 0.377
16 0 0 0 0.473
17 0 0 0 0. 446
18 0 0 0 0.450
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Table 3 Analysis of variance of the regression model

F SFJr A AR F{H PE
DF Of Squares R-squares F value P value
3 0. 145778 0.6482 37.65 <0.0001
3 0.054214 0.2411 14.00 0.0015
3 0.015483 0.0648 3.77 0.0593
9 0.214576 0.9541 18.47 0.0002
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Table 4  Regression coefficients of predicted quadratic polynomial model

28 Fl H B fhiiHE i 22 T P
Parameter DF Estimate Standard error T value P value
#RIE Intercept 1 -2.590100 0.539852 4.80 0.0014
X, 1 0.051753 0.013317 3.89 0.0046
X, 1 0.085936 0.021012 4.09 0.0035
X5 1 0.066104 0.021012 3.15 0.0137
X X, 1 -0. 000390 0.000101 -3.85 0.0048
X1 X, 1 -0. 000538 0.000254 2.12 0.0672
X, X, 1 -0.001042 0. 000405 2.58 0.0328
X, X5 1 0.000528 0.000254 2.08 0.0715
X5 X5 1 -0. 000805 0. 000508 -1.58 0.1517
X5 X5 1 -0.002353 0. 000405 -5.82 0. 0004
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Fig. 2 Response surface plots showing the effects of extraction parameter on the extraction yield of FTP
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