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Optimization on preparation of cross-linked inulin by response

surface analysis and its physic ochemical properties
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Abstract: In order to find optimal conditions for the preparation of
cross-linked inulin, the effects of inulin concentration, cross-linking
agent dosage, pH, reaction temperature and reaction time on the de-
gree of cross-linking were investigated by single factor experiment.
The preparation conditions of the cross-linked inulin were optimized
according to central-composite design principles and response surface
analysis. The result showed that the concentration of inulin, cross-
linking agent dosage, pH and reaction time had significant effects on
cross-linking degree of cross-linked inulin. The optimal conditions
were the concentration of inulin 4.63%, cross-linking agent dosage
12.04 g/100 g, pH 10.19 and reaction time 3.59 h. Under the opti-
mum conditions, the cross-linking degree of cross-linked inulin was
0.013 740.001 2, which was well consistent with the predicted value
of 0.014 0. It can be found that the average degree of polymerization
of cross-linked inulin increased and it has higher viscosity,larger av-
erage particle size, lower solubility and better gel properties

compared with inulin, that means cross-linked can well improve the
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food texture and rheological properties.
Keywords: inulin; cross-linked inulin; physical and chemical proper-

ties
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Figure 1 Effect of pH on the DCL of cross-linked inulin
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Figure 2 Effect of the concentration of inulin on the DCL

of cross-linked inulin
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Figure 3 Effect of reaction time on the DCL of

cross-linked inulin
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Figure 4 Effect of cross-linking agent dosage on

the DCL of cross-linked inulin
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Table 3 Analysis of variance for regression model
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Figure 6 Response surface and counter plots of the effects on the DCL of cross-linked inulin of pH and cross-linking agent dosage
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Figure 7 Response surface and counter plots of the effects on the DCL of cross-linked inulin of pH and reaction time
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Figure 10 FT-IR spectra of inulin and cross-linked inulin
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Table 4 Basic physical and chemical properties of inulin and cross-linked inulin
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T ABA R R 2 R B3 (P<0.05),
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Table 5 Glue properties of inulin and cross-linked inulin
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