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Abstract .

The Box-Behnken central composite design was used in this study. Taking pectinase addition, hydrolysis

temperature and solid-liquid ratio as independent variables, the extraction rate of polysaccharides and the clearance rate of hy-

droxyl radical ( -+ OH) as dependent variables, the response surface method was adopted to optimize the enzymatic extraction

process of polysaccharides from Poriulaca oleraceae L.. The results showed that the optimal conditions were as follows : the

solid-liquid ratio was 1 : 37 (g/ml) , pectinase addition was 10. 67 g/kg, hydrolysis temperature was 36.4 C, pH value was

5.0, and enzymolysis time was 80 min. Under the optimal conditions, the relative standard deviation of polysaccharide yield

between the predicted value and the measured value was 2.29% , and the model fitting degree was high. The results of antioxi-

dant test in vitro indicated that polysaccharides from Portulaca oleracea L. had better antioxidant properties. Therefore, it is

feasible to optimize the extraction conditions of Portulaca oleracea L. polysaccharides by the method of response surface.
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Table 1 Factors and levels of response surface methodology

KV
H#
-1 0 1
FEAN I (g/kg) 7.5 10.0 12.5
FEfIRE (C) 30 35 40
BHELL (g/ml) 1:20 1:30 1:40
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Table 2 Effects of the solid-liquid ratio on polysaccharide yield and

clearance rate of - OH

BB - OHYEBR %

(g/m) (%) Bk

1:10 35.32+2.54 0.196 0+0.024 8
1:20 62.53+1.56 0.302 0+0.015 2
1:30 73.22+1.24 0.406 0+0.012 1
1:40 68.89+1.58 0.382 0+0.013 8
1:50 63.44+2.00 0.350 0+£0.015 8
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Table 3 Design scheme and test results of Box-Behnken

. B 1 R ERIEE (%) - OHIFERAE (%)
(&/kg) ) (g/ml) LI i S i
1 7.5 30 1:30 3.73 3.74 53.3 50.3
2 7.5 40 1:30 4.56 4.79 60.6 59.8
3 12.5 30 1:30 5.08 4.91 54.7 55.5
4 12.5 40 1:30 5.75 6.06 46.3 49.3
5 10.0 30 1:20 3.96 4.11 41.0 42.3
6 10.0 30 1:40 5.25 5.26 45.8 449
7 10.0 40 1:20 4.20 4.24 69.1 70.1
8 10.0 40 1:40 5.55 5.29 72.0 70.8
9 7.5 35 1:20 4.57 4.45 39.8 41.6
10 12.5 35 1:20 5.69 5.38 42.0 40.0
11 7.5 35 1:40 3.98 4.23 67.4 69.5
12 12.5 35 1:40 5.58 5.75 67.5 65.8
13 10.0 35 1:30 6.33 6.13 61.5 60.7
14 10.0 35 1:30 6.21 6.13 59.6 60.7
15 10.0 35 1:30 5.86 6.13 61.0 60.7

x4 ZHEEEN - -OHFKRE_NIX@AKR RYEZ 40T

Table 4 Significance test of coefficients in binomial regression model of polysaccharide yield and - OH clearance

ZHERR(Y) - OHIEFRHE(Y,)
Kl B ¥J5 F1E PfH Kl H ¥J5 0 F i P1{H
A 9.590 0 9 1.070 0 6.790 0.0241 1628.890 0 9 180.990 0 22.250 0.001 6
A 2.4200 1 2.4200 15.430 0.011 1 5.440 0 1 5.440 0 0.670 0.450 5
B 3.000 0 1 3.000 0 19.140 0.007 2 14.050 0 1 14.050 0 1.730 0.2459
C 0.011 0 1 0.011 0 0.072 0.7995 1441.8500 1 1441.850 0  177.220 <0.000 1
AB 0.002 5 1 0.002 5 0.016 0.904 4 61.600 0 1 61.600 0 7.570 0.040 2
AC 0.002 5 1 0.002 5 0.016 0.904 4 0.900 0 1 0.900 0 0.110 0.752 6
BC 0.090 0 1 0.090 0 0.570 0.482 9 1.100 0 1 1.100 0 0.140 0.727 9
A? 2.030 0 1 2.030 0 12.950 0.015 6 16.090 0 1 16.090 0 1.980 0.218 6
B? 0.990 0 1 0.990 0 6.280 0.054 0 88.200 0 1 88.200 0 10.840 0.021 7
c? 1.640 0 1 1.640 0 10.460 0.023 1 9.900 0 1 9.900 0 1.220 0.320 2
B2 0.780 0 5 0.160 0 40.680 0 5 8.140 0
J A 0.700 0 3 0.230 0 5.370 0.161 1 38.740 0 3 12.910 0 13.310 0.070 7
gl 0.087 0 2 0.043 0 1.940 0 2 0.970 0
Jeviil 10.370 0 14 1 669.570 0 14

Aﬁﬁﬁﬁﬂﬁ,Bﬁfé(ﬂfﬁ.Cﬂ(ﬁHﬁJ
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Mg 845 Box-Behnken HUAIA BT LU BRE SR E D 15 0E 2 R0 T2 505

—~ —~
S X
vl N
Hr M-
i e
AN A

36™s 0. .
Wi, 34 50 N AL, 1:30
B 32 507 ke #},
W, T e

B 5 SYESEN=%myEE

(& :
é’/,b/) 1

(%)

¥
o

S

2

Fig.5 Three-dimensional response surface of polysaccharide yield
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Fig.6 Three-dimensional response surface of - OH clearance
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Fig.8 Comparison of Ce(IV) reduction ability between Portu-

laca oleracea L. polysaccharide and V.
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