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Analysis of modified high-amylose corn starch by viscograph

TAKAHASHI Yusaku*, IEDA Mayuko*, WATANABE Sota*, SUZUKI Yosuke* and YAGI Jun*

*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

Since there is a large difference in the tariff rates between unmodified starches and modified starches in Japan, identifying
the type of starch is important. Viscosity of high-amylose corn starch (HACS) changes little by heating due to its high amylose
content. Consequently, HACS cannot normally be identified by measurement using a viscograph, a common method to identify
starches. In this study, whether HACS could be identified by measurement with a viscograph using high concentration samples
was investigated. Viscosity of HACS could be increased by using a high concentration sample, and its viscogram showed a
clear curve of viscosity. Moreover, comparison of the viscogram of unmodified HACS with other synthesized modified HACS
was carried out and a difference in the change of viscosity between samples was observed. These results suggest that by
preparing high concentration samples, whether HACS has been modified or not can be confirmed by measurement with a

viscograph.
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Table D.S. value and phosphorus content of modified HACSs used in this study

D.S. value of cetyled HACS 0.0106
Phosphorus content of phosphorus | 2.447 %
monoesterified HACS

Phosphorus content of cross-linked | 0.035 %
starch phosphated HACS

Phosphorus content of unmodified | 0.032 %
HACS

*D.S.=Degrees of Substitution
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Fig.1 XRD patterns of unmodified HACS and heat-moisture-treated HACS
(a): unmodified HACS, (b): heat-moisture-treated HACS
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Fig.2 DSC curve of unmodified HACS and heat-moisture-treated HACS
(a): unmodified HACS, (b): heat-moisture-treated HACS
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Fig.3 Viscogram of unmodified HACS and other modified HACSs

(a): acetyled HACS, (b): unmodified HACS, (c): cross-linked starch phosphated HACS (d): heat-moisture-treated HACS

BU: Brabender Unit
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Fig.4 Viscogram of HACS@
(a): 67.54, (b): 135 g BU: Brabender Unit
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