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Optimization on preparation technology of xylan polysaccharides

iron complex and its antioxidant activities
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Abstract: Taking xylan (Xyl) and ferric chloride as substrates,
the effects of the mass ratio of Xyl to sodium citrate, reaction
temperature and pH on yield rate was investigated by single
factor test. Preparation technology of xylan polysaccharides iron
complex (XPC) was optimized by response surface methodology.

The preliminary structure characterization of Xyl and XPC was
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performed by infrared spectroscopy and X-ray diffraction. The
DPPH free radical, superoxide anion, hydroxyl radical and reduc-
ing power of XPC was also studied. The results showed that the
optimum preparation conditions were as follows: the mass ratio
of Xyl to sodium citrate of 3 : 1, reaction temperature of 70 ‘C
and pH of 8.0. Under the optimal conditions, the yield of XPC
was 66.59% , and the iron content was 22.57%. Infrared spec-
troscopy and X-ray diffraction confirmed that iron (III) ions were
successfully chelated with Xyl without destroying its basic frame-
work. The maximum scavenging rates of XPC to DPPH,
hydroxyl and superoxide anion radicals were 73.44% . 30.95%
and 22.72% . respectively. Compared with Xyl, the antioxidant
activities of XPC significantly increased.

Keywords: xylan; iron complex; structure characteristics; an-

tioxidant activity
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Figure 1
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Table 1 Factors and levels of response surface analysis
H % A Xyl SFrigEmmEl B Hl4EE/C CpH
—1 2.1 65 7.5
0 3.1 70 8.0
1 401 75 8.5
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F2 MEEREBETRER
Table 2 Experiments design and results of response
surface analysis
e A B C Y ZHER/ %
1 1 —1 0 48.53
2 0 0 0 60.91
3 0 1 1 63.34
4 —1 0 —1 48.52
5 —1 0 1 59.91
6 0 —1 —1 46.71
7 0 0 0 58.83
1 0 1 63.21
9 0 —1 1 54.13
10 0 0 0 58.71
11 —1 0 0 53.03
12 1 1 0 65.91
13 0 0 0 60.51
14 1 0 —1 58.22
15 0 1 —1 61.13
16 0 0 0 59.51
17 —1 —1 0 46.44
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Table 3 Regression model variance analysis results
KUE CEOrA AmE B M FE Py .
gl 600.98 9 66.75  45.69 <C0.000 1 % x
A 98.00 1 98.00  67.07 <0.0001  x x
B 283.22 1 283.22  193.83 <C0.000 1 % %
C 84.50 1 84.50 57.83 0.000 1 * %
AB 29.16 1 29.16 19.96 0.002 9 * %
AC 10.24 1 10.24 7.01 0.033 1 *
BC 6.76 1 6.76 4.63 0.068 5 *
A? 27.16 1 27.16 18.59 0.003 5 * %
B? 57.33 1 57.33 39.24 0.000 4 * %
z 0.40 1 0.40 0.28 0.615 0
#mE 1023 1 s
S 630 3 20 214 0.2381 RE¥
"% 3.93 4 0.98
B 61101 16

Tox RREREF (P<L0.05);
0.01);R2:O.983 S;R,\(U2

FIREM pH M5 H

=0.9617,
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different variables
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Figure 3 The infrared spectroscopy spectrum of XPC
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Figure 4  The X-ray diffraction patterns of FeCl3, Xyl
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