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Abstract

X-ray diffraction method has been used to study the crystallinity of maize starch with
different water content. The amorphous regions of starch granules have been shown to
produce X-ray diffraction patterns only if they are in a glassy state, the intension and areas of
the peaks to some extent being dependent on the water content of the starch. The X-ray
diffraction pattern of maize starch granules was constituted of two parts: micro crystal
regions and amorphous regions. The crystallinity of starch increased with the increase of
water content, and attained equilibriums worth (—45%). The X-ray diffraction pattern of maize
starch, which has in a low water content level (<11.25%) at room temperature, was
represented as the sum of the patterns obtained from crystal regions and amorphous
regions, the amorphous region of the starch granule was in the glassy state. The amorphous
region of starch granules, which has a high water content level (>18.55%), was in a rubbery
state and the crystal region contributed the pattern only. At lower water contents (<18.55%),
increasing the water content in starch must result in forming more micro crystal, due to the
plasticizing effect of water. When the water content exceed 18.55%, enlarge the water
content again, the micro crystal slice and the amorphous regions, which remained in the
glassy state, while be resolved at the same time.
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