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Preparation of Carboxymethyl Lonicera japonica
Polysaccharides and Its Antioxidant Ability
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Abstract: In this study,the synthetic conditions of Lonicera japonica polysaccharides carboxymethylation derivatives were
investigated. The influences of reaction time, concentration of chloroacetic acid and reaction temperature on the degree of
substitution (DS) of the synthesized derivatives were optimized by response surface methodology (RSM). The optimal
conditions were reaction time of 2.6 h, concentration of chloroacetic acid of 3.2 mol/L and reaction temperature of 60

°C. The degree of substitution was 0.793. Compared with L. japonica polysaccharides,the antioxidant ability of the syn-

thesized carboxymethylation derivatives was improved.
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Fig. 1 Effects of reaction temperature ( A) ,concentration of chloroacetic acid (B) and reaction time (C) on DS of L. japonica pol-

ysaccharides
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Table 1 Factors and levels of the designed experiment
W% IKF Levels
Factors 1 0 1
JZ i X, Reaction temperature( °C ) 50 60 70
LR E X, Concentration of chloroacetic acid( mol/L) 2.5 3.0 3.5
JZ N Ef[E] X5 Reaction time (h) 2.0 2.5 3.0

X, = ( 4-60)/10,X, = ( B-3.0)/0.5,X; = (€-2.5)/0.5

R2 MMESFTKREHTRERKEER
Table 2 Design and testing results of RSM

AL X,

THs ELE{E{F{ X Conc. of chloroacetic acid &@Ej‘liﬂ X DS
No. Reaction temperature ( °C ) (mol/L) Reaction time(h)
! 0 ! 1 0.694
2 0 1 -1 0.463
3 0 1 1 0.627
4 1 -1 0 0.595
5 1 0 -1 0.583
6 -1 0 -1 0.499
7 -1 0 1 0.643
8 -1 1 0 0.682
9 1 0 1 0.697
10 -1 -1 -1 0.563
11 0 1 -1 0.636
12 1 1 0 0.716
13 0 0 0 0.778
14 0 0 0 0.779
15 0 0 0 0.766
16 0 0 0 0.785
17 0 0 0 0.775
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Table 3 Analysis of variance
5 ERR Rl A ¥or F{E BEKF- P
Sources of variance Sum of square Degree of freedom Mean square Value of F Significant level P
Fi# Model 0.16 9 0.017 106. 98 < 0.0001
X, 0.028 1 0.028 170. 41 < 0.0001
X, 0.023 1 0.023 148. 14 < 0.0001
X5 5.151 x 103 1 5.151 x 103 31.79 0.0008
X, X, 2.552 x10% 1 2.552 %107 15.74 0.0054
X, X; 2.725 x10% 1 2.725 x10* 1.68 0.2360
X, Xs 4.000 x10°° 1 4.000 x10° 0.025 0.8796
X3 0. 044 1 0. 044 269.03 < 0.0001
X3 0.019 1 0.019 120. 16 < 0.0001
X2 0.020 1 0.020 125.51 < 0.0001
5% 2% Residual 1.134 x103 7 1.620 x 10
e $li% 2= Fitting error 7.643 x 10 3 2.548 x 10 2.75 0.1763
4fii% 2% Pure error 3.700 x 10* 4 9.250 x 10°

S Total 0.16 16

P <0.0001 M 3, P<0.05 i3,

Note; P <0.0001 indicates extremely significant difference,P <0. 05indicates significant difference.
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Fig.2  Response surface plots showing the mutual effects of concentration of chloroacetic acid and reaction temperature ( A),reaction

time and temperature (B) and reaction time and concentration of chloroacetic acid (C) on DS of L. japonica polysaccharides
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