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Mo rphologies and Structures of Waxy Com Starch Dispersed in a

1-Allyl-3-Methylimidazolium Chloride/Water Binary Blend System

ZHAO Dan-dong, WANG Zhuo-xin, FU Xiong, L1U Hong-sheng, CHEN Hao-xin, LIU Jia-ji
(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: Inthis study, the effect of the ionic liquid 1-ally I-3-methylimidazolium chloride (AMIMCI) and a AM IMClAvater binary blend
system on the morphologies, thermal properties, crystalline structures, and related properties of waxy com starch granules were systematically
studied. A hot-stage microscope was used to monitor the morp hological changes of starch granules in the ionic liquidAvater binary blend sy stem
at room temperature and during the heating process. The thermal behavior and crystallinity of the ionic liquid-treated starch sample were
characterized by differential scanning calorimetry (DSC) and X-ray diffraction. The results showed that the AMIM ClAvater blend system had a
significant impact on the morphology and crystalline structure of starch granules; these properties were closely related to the AMIMCI content.
When the AM IMCI content in the solution was less than 50%, the temperature range for the disgppearance of the cross-polarization of starch
increased with increasing AMIMCI content, consistent with the observation that the endothermic peak in DSC was shifted to the
high-temperature side. When the gelatinization temperature was increased to 84 C, the strengths of the intramolecular and intermolecular forces
of starch increased. Whenthe AMIMCI content in solution was more than 50%, the gelatinization temperature and enthalpy decreased to 62 'C
and 12.45 J/g, respectively. At the same time, the interchain structures of starch were destroyed, the stability of starch molecules decreased, and
starch dissolution and gelatinization occumred simultaneously. In pure AMIMCI, because of the absence of water, only starch dissolution
occurred and became more gpparent with increasing storage time.

Key words: waxy com starch; 1-ally F3-methy limidazolium chloride; granule morphology; gelatinization; crystallinity
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Fig.1 Chemical structure of 1-allyl-3-methylimidazolium
chloride (AMIMCI)
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Fig.2 Morphological changes of waxy corn starch with different
ratios of the AMIMC L/water blend system under normal light
(Observation times: 1 h, 24 h,and 48 h)
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Fig.3 Changes in the cross-polarization of waxy corn starch
with different ratios of the AMIMCL/water blend system under
polarized light (Observation times: 1 h, 24 h,and 48 h)
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Table 1 DSC gelatinization parameters of waxy corn starch

with different ratios of the AMIMCI/water blendsystem
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Fig.5 Variations in the cross-polarization of com starch with
different ratios of the AMIMCl/water blend system
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Fig.6 X-ray diffraction patterns of waxy corn starches treated
with different ratios of the AMIMCI/water blendsystem
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Fig.7 Mechanism of action of the AMIMCI/water blendsystem
on starch molecules
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