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Optimization of preparation and structure characterization of
glutaraldehyde cross-linked tapioca starch by response surface method
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ABSTRACT: Objective With cassava starch as raw material and glutaraldehyde as cross-linking agent, to optimize
the preparation of crosslinked starch by response surface method. Methods The optimum process for synthesizing
cross-linked cassava starch was obtained based on single factor test and response surface methodology. The structure
of the samples was characterized by the analytical techniques. Results The optimum conditions for the preparation
of cross-linked cassava starch were as follows: the fixed reaction time of 30 min, the dosage of cross-linking agent of
5.6%, temperature of 93 °C and pH of 4. Under these conditions, the sedimentation volume of obtained samples was

approximately 0.82 mL. Scanning electron microscope (SEM) analysis showed that the cross-linking reaction resulted
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in the change of the granule morphology of the starch, and showed a certain cross-linking network structure. Fourier

transform infrared spectrometer (FTIR) proved that the cassava starch molecules were successfully cross-linked.

X-ray diffraction (XRD) analysis showed that the crystal structure of cross-linked cassava starch was destroyed so

that its crystallization zone was amorphous. Conclusion The cross-linked starch prepared in this study has good

properties and effectively improves its added value.

KEY WORDS: cassava starch; glutaraldehyde; cross-linked starch; response surface design
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Table 1 Factors and levels used in response surface methodology
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Fig.l Results of single factor experiments (n=5)
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Table 2 Experimental design and results for response surface
methodology
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Table 3 Analysis of variance of quadratic response surface regression model
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Fig.2 Response surface and contour map of cross-linked cassava starch
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