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ABSTRACT: Objective To optimize the decolorization process of Cistanche deserticola polysaccharides and

explore their antioxidant activity. Methods Using activated carbon as a decolorizing agent, the effects of 4 factors
including activated carbon dosage, decolorization temperature, decolorization time, and pH on decolorization rate and
polysaccharide recovery rate were investigated. Based on single factor experiments, the decolorization process of
Cistanche deserticola polysaccharide extract was optimized using response surface methodology. Using an in vitro
antioxidant activity evaluation method, the free radical scavenging ability of 1,1-diphenyl-2-picrylhydrazine (DPPH),
total reducing ability, hydroxyl radical scavenging ability, and 2,2’-azino bis(3-ethylbenzothiazole- 6-sulfonic acid)
diammonium salt (ABTS) cation free radical scavenging ability of the polysaccharides from Cistanche deserticola
were determined. Results The optimal decolorization process conditions for the extract of polysaccharides from
Cistanche deserticola were as follows: Active carbon dosage 20%, decolorization temperature 37 °C, decolorization
time 49 min, pH 5.03. Under these optimal conditions, the decoloizration rate and polysaccharide recovery rate were
62.66% and 96.16%, respectively. After decolorization, the capabilities of scavenging DPPH radical and hydroxyl
free radical was significantly increased, while the capabilities of scavenging ABTS anion radical was significantly
decreased. Conclusion The decolorization process is easy to operate, with good decolorization effects and
polysaccharide recovery rate. It has important application value and provides basis for the later research and
development of Cistanche deserticola polysaccharide.

KEY WORDS: Cistanche deserticola polysaccharide; decolorization; response surface methodology; antioxidant

activity
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Table 3 Variance analysis of regression model

P 3 E14 F Nyl P
M Jo L Y Y, Y Y, Y, Y, Y, Y,
FEEHY 13.64 27.93 78.29 114.35 <0.0001" <0.0001"
TR 6121 97.93
A 0.10 0.12 0.28 0.73 0.11 0.21 0.61 0.41
B -0.22 -0.41 1.24 6.44 0.51 1.89 0.29 0.00™
C —0.44 -0.54 5.71 12.05 2.34 3.52 0.03" 0.02"
D -0.29 -0.30 2.49 3.79 1.04 1.11 0.14 0.07
AB -0.03 -0.04 0.01 0.02 0.00 0.00 0.92 0.77
AC 0.10 -0.08 0.09 0.09 0.04 0.03 0.77 0.89
AD —0.24 -0.13 0.50 0.19 0.21 0.06 0.49 0.67
BC 0.07 0.08 0.04 0.09 0.02 0.03 0.84 0.77
BD -0.07 0.04 0.04 0.02 0.02 0.00 0.84 0.89
CcD 0.00 0.04 0.00 0.02 0.00 0.00 1.00 0.89
A -3.08 -3.78 150.30 315.67 61.65 92.37 <0.0001" <0.0001""
B? -1.27 ~1.15 25.59 50.83 10.50 14.87 0.0002™ 0.0001™
c -1.09 -1.51 18.38 28.69 7.53 8.39 0.0008" <0.0001""
D? -1.82 -2.10 52.51 96.75 21.55 28.30 <0.0001" <0.0001™"
B2 5.75 4.10
SR 4.18 5.42 5.24 3.82 0.09 0.09
2 0.50 0.29
JEvl] 84.04 118.48

R 2E S 3 (P<0.05); UKL S 3 (P<0.01).
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Fig.2 Response surface plots of the interactive effects of two factors on decolorization rate
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