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Optimization of Extraction Conditions of Polysaccharide from
Ledum palustre L. Using Response Surface Analysis
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Abstract; Ledum palustre L. ,is a kind of source plant widely distributed in the northeast of China. In this study, water-
soluble polysaccharide extracted from L. palusire with high extraction yield was successfully studied by the method of wa-
ter extraction and ethanol deposition. To improve the extraction yield of the Ledum polysaccharides,a Box-Behnken de-
sign was employed based on four factor experiments. The four independent variables, namely extraction temperature , par-
ticle size, solid-liquid ratio and extraction time on extraction yield of polysaccharides were evaluated by response surface
methodology (RSM). The results showed that the optimum conditions for extracting Ledum polysaccharide were as fol-
lows ; extraction temperature 80 °C , particle size of Ledum 0. 178 mm, solid-liquid ratio 1: 35, and extraction time 6h. Un-
der the optimal conditions, the extraction yield achieved 4. 19% . Furthermore, FT-IR and UV analyses showed that L.

palustre extract contained typical group of polysaccharide,the content of polysaccharide in the crude extract of L. palusire

was determined to be 92.6% .
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Table 1  Analytical factors and levels for RSA
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Fig. 1  Effects of particle size of Ledum (A) ,solid;liquid ratio (B) ,time(C) ,temperature( D) on extraction yield of Ledum poly-

saccharide
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Table 2 Program and experimental results of RSA

sy A B C b IR
No. Extraction yield( % )
1 1 0 1 0 0.3573
2 1 0 1 0 0.3651
3 0 1 0 -1 0.1937
4 -1 1 0 0 0.3707
5 0 0 0 0 0.3811
6 1 0 1 0 0.3803
7 0 0 1 1 0.1870
8 -1 1 0 0 0.3502
9 -1 0 1 0 0.3519
10 0 -1 1 0 0.3664
11 0 -1 0 1 0.3724
12 -1 0 0 1 0.1722
13 1 1 0 0 0.3718
14 1 -1 0 0 0.3515
15 0 -1 1 0 0.3698
16 0 0 0 0 0.3824
17 0 0 1 1 0.3921
18 0 -1 0 -1 0.1875
19 1 0 0 1 0.3798
20 -1 0 0 1 0.3514
21 0 0 0 0 0.3735
22 0 0 -1 1 0.1835
23 0 1 -1 0 0.3717
24 0 1 1 0 0.3815
25 0 0 1 1 0.3978
26 0 1 0 1 0.4102
27 1 0 0 1 0.1743

% Design expert 7. 1 BAFFE 3R 56 5095 i#F
AT 24T, A5 H R 22 4 BOAS S5 174 [ml 5 7 R

T:Y=0.38 +1.925E-003 x A +8.483E-003 x B +
4.317E-003 x C + 0. 10 x D-5. 000E-005 x AB -
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5. 150E-003 x AC + 6. 575E-003 x AD + 3. 300E-003
x BC +7.900E-003 x BD + 5. 500E-004 x CD-0. 017
x A*-1.912E-003 x B*-1. 038 E-003 x C*-0. 089 x D*,
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Table 3 ANOVA for response surface quadratic model analysis of variance table

HJE #BCR = 0.9952, UL 1A 5 Bl T T
SE UL A A A B T EL . 36T [ U5 75 R A 2
Kl 507 2000 AR AR 3,

source Squares freedom Square I Value p-value Significance
B 1.723 x10™ 14 1.230 x10°° 178.01 < 0.0001 ®
A-SRIUR 4.447 x10° 1 4.447 x 107 0.64 0.4385
B-4& U] [H] 8.636 x10* 1 8.636 x10* 12.47 0.0041 ®
C-$RIBGRRHE 2.236 x 10 1 2.236 x10* 3.23 0.0975
D-W bR 1.210 x10™ 1 1.210 x 10" 1749.31 < 0.0001 *
AB 1.000 x 10°* 1 1.000 x 10*® 0 0. 9906
AC 1.061 x10* 1 1.061 x 10+ 1.53 0.2394
AD 1.729 x 10 1 1.729 x10* 2.50 0. 1400
BC 4.356 x10° 1 4,356 x10° 0.63 0.4430
BD 2.496 x 10 1 2.496 x 10 3.61 0.0819
cD 1.210 x 10 1 1.210 x 106 0.02 0.8970
A2 1.500 x 107 1 1.500 x 103 22.33 0. 0005 .
B? 1.951 x10° 1 1.951 x10% 0.28 0. 6052
c? 5.741 x 10 1 5.741 x 10 0.08 0.7783
D? 4.210 x 10 1 4.210 x 102 608. 17 < 0.0001 .
Residual 8.307 x 10* 12 6.923 x10°
Lack of Fit 7.845 x 10 10 7.845 x 10 3.39 0.2489
Pure Error 4.622 x10° 2 2.311 x10%
Cor Total 1.734 x 10" 26

T UK 5% BEAKF, 77 R 1% BEKF

Note: * Significant at P <0.05 level, * * Significant at P <0.01 level.
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