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Optimization of Extraction Technology of Radix stemonae Polysaccharides by Response Surface Methodology
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Abstract: On the basis of single-factor tests, extraction temperature, ratio of hot water to crushed raw material, extraction time
affecting extraction rate of Radix stemonae polysaccharides (RSP) were optimized using response surface methodology (RSM).
The results showed that the optimum temperature, ratio of liquid to solid, time of RSP extraction are 83 °C, 33:1 and 200 min,
respectively. Under these conditions, the extraction rate of RSP is up to 3.74%, which is higher 11.31% than the highest one in

single-factor tests.
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Fig.1 Effects of extraction temperature on RSP extraction rate
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Fig.2 Effects of ratio of hot water to crush raw material on RSP
extraction rate

I 2 mT 20, 0k EE 1 18 DR 2 e 22 B IR 1) %
BRI, fE5:1~30:1 20, ZRHRICE LT HZ
L TFE, A 30:1~50:1 2 A R B B B AR
TR P T BRI 2 Ky, A RE R K, ARt
BRI o (H 23000 LR B 30:1 1, M T AT,
FrCATREE s R 5, 2 BRI B A8 k.
R R0 45 R W], WORHEL N 7E 30:1~40:1 2 1],
213 IR [AD0) 22 B S R 1 R e

[i] 5 22 B (O ORHEE B 3001, $RBUEE S 80°C, LA

PRI 8] X 22 B B RO Ao TR 2 iR 6 o e v BRI TR) O
0.5. 1. 1.5. 2. 2.5, 3. 3.5. 4h, 4F WK 3
3.67
3.2 ////_4
g 2.81
g
B 2.44
2_
1.6 T T T T T T .
05 1 15 2 25 3 35 4

FRIIN ] (h)
3 T[RRI EX EER S fE e BN AT 220G
Fig.3 Effects of extraction time on RSP extraction rate
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Table 1 Factors and levels of central composite design test on
RSP extraction conditions
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Table 2 Design scheme and results of central composite test on
RSP extraction conditions

Y = X1 X Xs PR (%)
1 -1 -1 0 1.74
2 -1 1 0 2.56
3 1 -1 0 2.19
4 1 1 0 2.53
5 0 -1 -1 1.37
6 0 -1 1 1.97
7 0 1 -1 2.03
8 0 1 1 3.12
9 -1 0 -1 1.67
10 1 0 -1 2.59
11 -1 0 1 2.98
12 1 0 1 3.56
13 0 0 0 3.35
14 0 0 0 3.37
15 0 0 0 3.36
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Table 3 Results of regression analysis of RSP extraction

conditions

J7 2E KR H PR ¥1J5 F e Prob>F
X1 1 0.4608 0.4608 9.51 0.0274
Xz 1 1.1026 1.1026 22.79 0.0050
Xs 1 1.9701 1.9701 40.65 0.0014
X3 1 0.1148 0.1148 2.37 0.1844
XiXz 1 0.0576 0.0576 1.19 0.3254
XiXs 1 0.0289 0.0289 0.60 0.4749
X3 1 2.4416 2.4416 50.38 0.0009
XeXs 1 0.0600 0.0600 1.24 0.3164
X3 1 0.5797 0.5797 11.96 0.0181
i) 9 6.8162 0.7574 15.63 0.0037
gt 3 3.5335 1.1778 24.32 0.0113
P 3 3.1316 1.0454 21.57 0.0630
RH 3 0.1465 0.0488 1.01 0.3722

k7 5 0.2403 0.04806

aliiR % 2 0.0002 0.0001
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Fig.4 Response surface plot for effects of extraction temperature
and extraction time on response value of RSP extraction yield
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Fig.5 Contour plot for effects of extraction temperature and
extraction time on response value of RSP extraction yield
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Fig.6 Response surface plot for effects of extraction temperature
and liquid-solid ratio on response value of RSP extraction yield
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Fig.7 Contour plot for effects of extraction temperature and liquid-
solid ratio on response value of RSP extraction yield
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Fig.8 Response surface plot for effect of extraction time and
liquid-solid ratio on response value of PRS extraction yield
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Fig.9 Contour plot for effect of extraction time and liquid-solid
ratio on response value of RSP extraction yield
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