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Optimization of extraction process for integration of polysaccharidesyield
and activity from Chinese yam
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ABSTRACT: Objective To optimize extraction process of polysaccharides from Rhizoma dioscorea
(Chinese yam) by cellulose methods. Methods In order to evaluate the indicators, the effects of extraction
temperature, extraction time, pH value and enzyme amount on yam polysaccharide yield were compared. With
the yam polysaccharides yield, total antioxidant capacity and the yield-activity as the process evaluation
indexes for the best extraction conditions were optimized by orthogonal experiment. Results The optimal
extraction process included extraction temperature of 40 “C, extraction pH 4.5, cellulose addition amount of 2%,
and extraction time of 2 h. Under the optimal extraction conditions, the maximum yield of yam polysaccharides
was 3.370% and the antioxidant capacity was 4.952 mg V¢/g. Conclusion By optimizing enzymatic cellulose
extraction process, the polysaccharides obtained from Chinese yam not only have a higher yield, but also have a
stronger antioxidant activity.
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Table2 Resultsof orthogonal tests
A . ¢ ° o0 (mg Ve/g) (%)

1 1 1 1 1 2.831 4.644 0.0131
2 1 1 1 1 2.905 4.410 0.0128
3 1 2 2 2 3.269 4.542 0.0148
4 1 2 2 2 3.020 4.438 0.0134
5 1 3 3 3 2.984 4.849 0.0145
6 1 3 3 3 3.063 4.783 0.0146
7 2 1 2 3 3.043 4.500 0.0137
8 2 1 2 3 2.890 4.753 0.0137
9 2 2 3 1 2.688 4.625 0.0124
10 2 2 3 1 2.847 4.653 0.0132
11 2 3 1 2 2.917 4.342 0.0127
12 2 3 1 2 2.958 4271 0.0126
13 3 1 3 2 3211 4.868 0.0156
14 3 1 3 2 3.075 4.718 0.0145
15 3 2 1 3 2.952 4352 0.0128
16 3 2 1 3 3.094 4315 0.0134
17 3 3 2 1 2.984 4.157 0.0124
18 3 3 2 1 2.613 4.380 0.0114

K, 3.012  2.993 2.943 2.811

K 2.890 2978 2970  3.075

K; 2.988 2920  2.978 3.004

R 0.122 0.073 0.035 0.264

K", 4.611 4.649 4389 4478

K" 4.524 4487 4462 4530

K's 4.465 4464 4749 4592

R' 0.146 0.186 0360  0.114

K", 0.0139 0.0139 0.0129 0.0126

K", 0.0131 0.0134 0.0132 0.0139

K";5  0.0133 0.0130 0.0141 0.0138

R"  0.0008 0.0009 0.0009 0.0013
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Table3 Orthogonal experiment analysis of variance
SS df MS F
A 0.05 2 0.025 1.471
B 0.018 2 0.009 0.529
C 0.004 2 0.002 0.118
D 0.224 2 0.112 6.588%*
0.15 9 0.017
0.446 17
A 0.065 2 0.032 2.692
B 0.122 2 0.061 5.131%
C 0.436 2 0.218 18.336**
D 0.039 2 0.019 1.598
0.107 9 0.012
0.769 17
A 2.07E-06 2 1.03E-06 3.474
B 2.38E-06 2 1.19E-06 4.000
C 4.97E-06 2 2.48E-06 8.343*
) D 6.72E-06 2 3.36E-06 11.280%*
2.68E-06 9 2.98E-07
1.88E-05 17
TRk , P<0.05; Fo05(2,9)=4.46; Fo.01 (2, 9) =8.65
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