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Extraction of Polysaccharide from Eleocharis tuberosa Peel by Papain
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Abstract:In this study, polysaccharide was extracted from low-temperature baked Eleocharis tuberosa peel by papain.
The effects of pH value, papain dosage, liquid-solid ratio, enzymatic temperature and enzymatic time on the extraction of
polysaccharide were studied by single factor experiments and orthogonal tests. The result showed that the optimal extrac-
tion conditions were ;: pH of 4, papain dosage of 0. 3% ,liquid-solid ratio of 25: 1 mL/g, enzymatic temperature of 50 °C
and enzymatic time of 2 h. In the verification experiment, the average yield of polysaccharide reached 30. 03% , which
was much higher than the yield (21.23% ) of water extraction under the same conditions. The reproducibility of the ex-

periments was good. This study provided the theoretical basis and experimental method for enhancing the comprehensive

value of E. tuberosa.
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Fig. 1

extraction yield of polysaccharide from E. tuberosa peel
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No. (A) pH Dosage of Ll.quld—snhd Enzymatic Enzymalm Yield (%)
enzyme (% ) ratio (mL/g) temperature ( °C) time (h)
1 3 0.1 20:1 40 1 11.90
2 3 0.2 25:1 50 2 28.76
3 3 0.3 30:1 60 3 20.65
4 3 0.4 35:1 70 4 21.59
5 4 0.1 25:1 60 4 22.70
6 4 0.2 20:1 70 3 23.05
7 4 0.3 35:1 40 2 26. 66
8 4 0.4 30:1 50 1 19.91
9 5 0.1 30:1 70 2 23.03
10 5 0.2 35:1 60 1 16.42
11 5 0.3 20:1 50 4 23.00
12 5 0.4 25:1 40 3 19.94
13 6 0.1 35:1 50 3 24.23
14 6 0.2 30:1 40 4 18.09
15 6 0.3 25:1 70 1 18.75
16 6 0.4 20:1 60 2 24.14
k, 20.73 20.47 20.52 19.15 16.75
k, 23.08 21.58 22.54 23.98 25.65
ks 20.60 22.27 20.42 20.98 21.97
k, 21.30 21.40 22.23 21.61 21.35
R 2.48 1.80 2.12 4.83 8.90
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Table 2 Variance analysis of the orthogonal experimental results

l‘l‘flfir 58 df F Fo.05(3,3) P

A 15.715 3 2.378 9.280

B 6.608 3 1.000 9.280

C 14. 809 3 2.241 9.280

D 47.689 3 7.217 9.280

E 160. 130 3 24.233 9.280 *

R (e) 6.61 3

H:Fy05(3,3) = 9.280,F o, (3,3) =29.500, * P <0.05 JZm .3, * * P <0.01 AsgmidEs B3,

Note:Fy o5 (3,3) = 9.280,F, (, (3,3) =29.500, * P <0.05,indicated significant difference, * * P <0.01 ,indicated very significant difference.
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Table 3 Comparison of extraction results of polysaccharide from E. tuberosa peel by enzymatic extraction and water extraction

PRI it ] WOEHE it At L it fige B[] ZH R
Extraction pH Dosage Liquid-solid Enzymatic Enzymatic Yiled of
conditions of enzyme( % ) ratio (mL/g) temperature ( °C) time(h)  polysaccharide (% )
K31 Water extraction method 0.0% 25:1 50 2 21.23
AR JREE E fiff 5 Papain method 0.3% 25:1 50 2 30.03
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