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Response surface optimization of extraction
of polysaccharides from Lanzhou Lily
GAO Dan-dan,AN Wen-qiang, CHEN Hong

(College of Life Science and Engineering, Northwest University for Nationalities , Lanzhou 730030, China)

Abstract ;. Polysaccharide was extracted from Lanzhou lily by water method.The influences of temperature,time and
the ratio of Lily flour to solution( W/V)on the extraction rate were investigated.On the basic of single factor test,the
best possible extraction parameters were obtained with the response surface methodology (RSM) , at a three-
variable ,three-level experiment Box-Behnken design(BBD).The optimum extraction parameters were as follows
the temperature was 64.7°C, the time was 6.12h, the materials - liqud ratio was 1 :30. The extraction rate of

polysaccharide was 12.37%.
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Table 1 ~ Experimental design and variables levels
for Box—Behnken
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Fig.1  Effect of temperature on the

extraction rate of polysaccharide
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Fig.2 Effect of time on the extraction rate of polysaccharide
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Fig.3 Effect of ratio of Lily flour to solution( W/V)
on the extraction rate of polysaccharide
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Table 2 Box—Behnken design matrix

and the experimental results

LS A B C BR(%)
1 -1 -1 0 7.56 £0.15
2 1 -1 0 8.09 £0.32
3 -1 1 0 7.05 £0.09
4 1 1 0 9.54 £0.33
5 -1 0 -1 9.40 £0.40
6 1 0 -1 8.47 £0.26
7 -1 0 1 9.23 £0.26
8 1 0 1 11.79 £0.24
9 0 -1 -1 7.67 £0.30
10 0 1 -1 7.17 £0.26
11 0 -1 1 7.44 +£0.34
12 0 1 1 9.05 £0.12
13 0 0 0 12.03 £0.12
14 0 0 0 12.47 £0.14
15 0 0 0 11.75 £0.24
16 0 0 0 12.39 £0.05
17 0 0 0 11.83 £0.17
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Table 3 Variance analysis for the

fitted quadratic Polynomial model
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MR 64.37 9 7.15 52.84  <0.0001
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Table 4  Regression coefficients and

their significance of the quadratic model

REORIE PIHRE ArifEzs F {8 p>F
SR 12.09 0.16 52.84 <0.0001 * =
A 0.58 0.13 19.97 0.0029 = *
B 0.26 0.13 3.88 0.0895
C 0.60 0.13 21.28 0.0024 = *
A? -1.07 0.18 35.75 0.0006 #
B’ -2.96 0.18 27292  <0.0001 * *
(o -1.30 0.18 52.53 0.0002 = *
AB 0.49 0.18 7.10 0.0323 =
AC 0.87 0.18 22.50 0.0021 # #
BC 0.53 0.18 8.22 0.0241 *
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Fig.5 Response surface plot for the effects of variables

on extraction rate of polysaccharide versus temperature and time
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Fig.6 Response surface plot for the effects of variables
on extraction rate of polysaccharide versus temperature
and Lily flour to solution( W/V)
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Fig.7 Response surface plot for the effects of variables
on extraction rate of polysaccharide versus time

and Lily flour to solution( W/V)
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