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Extraction Process and in Vitro Antioxidant Activity of Total Polysaccharides

from Tussah Silkworm Excrement
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Abstract: To extract total polysaccharides from tussah silkworm excrement, using heat reflux extraction, the ef-
fects of solution pH, extraction temperature, extraction time, and solid-liquid ratio on the total polysaccharide
yield were investigated. Based on the results of single-factor experiments, the optimal extraction parameters were
determined by orthogonal experiments. The in vitro antioxidant capacity of the obtained total polysaccharides was
measured by the 1, 1-diphenyl-2-picrylhydrazyl(DPPH) method and 2,2'-azino-bis(3-ethylbenzothiazoline-6-sul-
fonic acid) diammonium salt(ABTS) method. The optimal extraction conditions were as follows: extraction tem-
perature of 100 °C, solid-liquid ratio of 1:40, extraction time of 5 h, and solution pH of 9.0. Under these condi-
tions, the total polysaccharide yield was 12.98%. The obtained total polysaccharides from tussah silkworm excre-
ment had good antioxidant activity, and the half-maximal effective concentration(EC,,) for DPPH radical scaveng-
ing and ABTS radical scavenging were 0.099 8 mg/mL and 0.003 6 mg/mL, respectively. The optimized extrac-
tion conditions were stable and reliable, and the total polysaccharides obtained from tussah silkworm excrement
exhibited good in vitro antioxidant activity.
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Table 1 Three—factor three—level orthogonal table

IR TLEE(A)C BHIE LL(B) FERF)(C)/h pH{E(D)
Standard Temperature Solid-liquid ratio Extraction time pH
1 80 1:30 3 5.0
2 90 1:40 4 7.0
3 100 1:50 5 9.0
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Fig. 2 Effect of extraction temperature on the yield of to-
tal polysaccharides from Chinese oak silkworm excre-

ment
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Fig. 4 Effect of extraction time on the yield of total poly-
saccharides from Chinese oak silkworm excrement
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Fig. 3 Effect of solution pH value on the yield of total
polysaccharides from Chinese oak silkworm excrement
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Fig. 5 Effect of material-liquid ratio on the yield of total
polysaccharides from Chinese oak silkworm excrement
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Table 2 Orthogonal Test result

ErRe) TREZ(A) BRALL(B) IRa](C) pH fE(D) SZHERRI%
No. Temperature Solid-liquid ratio Extraction time pH Total polysaccharide yield
1 1 1 1 1 3.85
2 1 2 2 2 8.64
3 1 3 3 3 10.39
4 2 1 2 3 6.80
5 2 2 3 1 9.23
6 2 3 1 2 6.93
7 3 1 3 2 7.94
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Table 2 Continued

%5 TRIE(A) IR LL(B) IRFE)(C) pH fti(D) BRI
No. Temperature Solid-liquid ratio Extraction time pH Total polysaccharide yield
8 3 2 1 3 12.66
9 3 3 2 1 8.86
K, 22.88 18.59 23.44 21.94 -
K, 22.83 30.53 24.30 2351 -
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