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Optimization of water extraction process for polysaccharides
from leaves of polygonatum by response surface methodology
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Abstract: To establish and optimization the extraction process of polysaccharide from Polygonatum leav-
es, the polysaccharide was extracted by the water extraction method, and the content of polysaccharide
was determined by the anthrone-sulfuric acid method. Based on the yield rate of polysaccharide and the
extraction ratio, the three-factor and three-level Box-Behnken response surface methodology(RSM) was
used to optimize the extraction process of polysaccharide from Polygonatum leaves by single factor test.
The best extraction process of polysaccharide from Polygonatum leaves was: extraction temperature 75
°C, the ratio of liquid-material 15 ¢ 1, extraction time 2. 5 h. Under this condition, the extraction ratio
was (47.6540.16) % . and the polysaccharide yield rate was (7. 210. 073) %. The water extraction
process of polysaccharide from polygonatum leaves was stable and feasible, and also has a high yield

rate.
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Fig. 1 The standard curve of glucose
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Tab. 1 Factors and levels of RSM
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Fig. 3 The time impacts on extracting polysaccharides
from leaves of polygonatum
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Fig. 4 The liquid-material ratio impacts on extracting pol-

ysaccharides from leaves of polygonatum
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Tab. 2 The design and results of RSM test for extract
yield of leaves of polygonatum
T X X X;  YGHFER. Y% Y S, %)
1 —1 —1 0 42.75 42. 89
2 —1 0 1 44,18 44, 28
3 —1 0 —1 43.19 43.10
4 —1 1 0 45. 67 45.51
5 0 —1 —1 44, 00 43.94
6 0 —1 1 45. 33 45. 08
7 0 0 0 47.50 47,57
8 0 0 0 47. 27 47. 57
9 0 0 0 47.73 47,57
10 0 0 0 47. 37 47,57
11 0 0 0 48. 00 47,57
12 0 1 —1 45. 97 46. 22
13 0 1 1 45. 57 45. 63
14 1 —1 0 45. 83 45. 99
15 1 0 1 45.17 45. 26
16 1 0 —1 46. 00 45. 90
17 1 1 0 46. 33 46.19
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Tab. 3 The variance analysis results of regression mode
for extract yield of leaves of polygonatum
FIE CEM AdE By F1i P{d
i 38.46 9 4,27 49.62  <<0.000 1**
X1 7.11 1 7.11 82.51  <€0.000 1*~*
X 3. 96 1 3. 96 46. 00 0.000 3**
X; 0.148 5 1 0. 148 5 1.72 0.230 5
X1 X2 1. 46 1 1. 46 17. 00 0.004 4%~
X1X;5 0.828 1 1 0.828 1 9.61 0.001 73*~
X2 X3 0.748 2 1 0.748 2 8. 69 0.021 5~
X2 9.55 1 9. 55 110.84 <<0.000 1"~
X,? 3.59 1 3.59 41. 67 0. 000 3**
X;? 8. 65 1 8. 65 100.42 <<0.00 01**
i 0.602 9 7 0. 086 1 - -
K 0.257 6 3 0.0859 0.9945  0.4808
iR 0.3453 4 0.086 3 — —
SRS 39.07 16 - - -
R? 0.984 6 - — — —
AdjR?  0.964 7 - - - -~

Pred R* 0.8807 — — — —

KEERE 20,793 2 — — — —
C.V.% 0.6451 — — — —
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Fig. 5 The interaction of various factors impacts on ex-
tract yield from leaves of polygonatum
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Tab. 4 RSM analysis and results for polysaccharide

yield of leaves of polygonatum

75 X X X; K(ZHiHEHR, %) K' (B, %)
1 —1 —1 0 5. 757 5. 69
2 —1 0 1 6. 280 6. 37
3 —1 0 —1 6. 299 6. 34
4 —1 1 0 6. 725 6. 66
5 0 —1 —1 6. 298 6. 33
6 0 —1 1 5. 550 5.53
7 0 0 0 7.110 7.17
8 0 0 0 7. 200 7.17
9 0 0 0 7. 180 7.17
10 0 0 0 7.233 7.17
11 0 0 0 7.142 7.17
12 0 1 —1 6. 400 6. 42
13 0 1 1 6. 910 6. 88
14 1 —1 0 6. 160 6. 22
15 1 0 1 6. 480 6. 44
16 1 0 —1 6.915 6. 82
17 1 1 0 6.619 6. 69
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W R K =7. 173 4+0. 139 125 X X; +0. 361
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0.104 XX, X, +0. 314 5 XX, X; —0. 326 875 X X, 2
—0.530 875X,% —0. 352 625 X X;%. ARAIH F
{EH 66. 06, P i <<0. 01, #f . 3% , Ul B AR B AR H A
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Tab. 5 Results of mathematical regression analysis for

polysaccharide yield of leaves of polygonatum

kI P AmE By F1{H P fH
BT 4.16 9 0. 4621 66.06  <<0.0001* *
Xi 0.154 8 1 0.1548 22,14  0.002 2**
X 1. 04 1 1.04 149.15 <C0.000 1+ *
X; 0.059 9 1 0.0599  8.56 0.022 2%
XiX, 0.0648 1 0.064 8  9.26 0.018 8*
X1X; 0.0433 1 0.0433  6.19 0.041 8*
X2X;  0.3956 1 0.03956 56.56  0.0001"*
Xi2 0.4499 1 0.4499  64.32 <0.000 1**
X2 1.19 1 1.19 169.65 <C0.000 1% *
X;2  0.5236 1 0.5236  74.85 <0.000 1**
B2 0.0490 7 0. 007 0 - -
JAUIH 0,039 7 3 0.013 2 3.76 0.063 3
4Ry 0.009 3 4 0.002 3 - -
SR S 4,21 16 — - -
R? 0. 988 4 - - — -
AdjR?  0.973 4 — - — —

Pred R? 0.8457 — — — —

BB 25,654 8 — — — —
C.V.% 127 — — — —
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Fig. 6 The interaction of various factors impacts
on polysaccharide yield from leaves of po-
lygonatum
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