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Physiochemical Characteristics of Corn Starch during
the Alkali Gelatinization
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Abstract In this report, we discussed the physiochemical characteristics of corn starch during the alkali gelatinization
process. Here, solubility and the amounts of eluted polysaccharides and amyloses increased in proportion to the amount
of alkali added. The X-ray diffraction patterns and DSC thermogram showed that in the early stage of alkali gelatinization,
crystallinity of the starch granules was disrupted as compared with heat gelatinization. This resulted in the eluted amylose
content, while granule sizes were hardly changed in the alkali treated corn starch. The endotherm peak in the DSC
thermogram shifted toward a higher temperature region as the degree of gelatinization increased, suggesting that the
retained starch granules were more compactly crystallized during alkali gelatinization than during the heat process. Thus,
we concluded that during the alkali gelatinization of com starch, the disruption of weak particles would occur first, before

swelling of the granules.
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Fig. 1. Scanning electron micrographs of corn starch granules at
different gelatinization degree. Shaking temperature is 40°C.
Number below the photographs means degree of gelatinization (%).
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Table 1. Average diameter of corn starch in solution at various
gelatinization degree

Shaking temperature ~ Gelatinization degree Average size
§S) (%) (pm)
0.05 15.48
0.20 15.52
40 0.35 18.21
1.44 16.71
2.25 17.99
10.28 20.66
0.09 15.51
0.16 21.86
0.27 20.54
50 3.57 21.51
7.35 20.76
1441 21.93
0.75 21.15
0.91 22.45
60 1.12 23.36
2.10 24.78
4.61 24.29
11.57 28.33
40
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z
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Fig. 2. Relationship between degree of alkali gelatinization and
solubility of corn starch. @: 40°C, Il: 45°C, A: 50°C, O: 55°C,
A 60°C.
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Fig. 3. Change of eluted polysaccharides and amylose of 10%

corn starch solutions at different NaOH concentration. @: 40°C,
W 45°C, A: 50°C, O: 55°C, /A\: 60°C.
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Fig. 4. Relationship between degree of alkali gelatinization and
amylose content of eluted polysaccharides. @: 40°C, l: 45°C, A
:50°C, O: 55°C, A\: 60°C.
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Fig. 5. X-ray diffraction patterns of corn starchs at various alkali gelatinization degree. Alkali gelatinization was carried out at 40°C (a),
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60°C.
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