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Study of a method to determine the degree of gelatinization of starch by HPLC

Ken OKAMOTO*, Masako MIURA* and Genji NOGUCHI*
*Nagoya Customs Laboratory
2-3-12, Irifune, Minato-ku, Nagoya, Aichi 455-0032 Japan

In this study, we examined a simple HPLC method as an alternative to the Hanes method provided in Customs Analytical

Method No. 110. For the quantitative determination of reducing sugar, the Hanes method involves far more complicated

experimental operations and requires higher professional skills. Therefore, for quantitative analysis of glucose, we used the

HPLC method instead. We found that the HPLC method can be used for analysis by using citric acid and phosphoric acid

concurrently to adjust pH. As a result, the degree of starch gelatinization determined by the HPLC method coincided well with

that measured by the Hanes method.
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Fig.1 Procedure of HPLC method to determine the degree of gelatinization of
starch
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Fig.2 Liquid chromatogram of glucose, acetic acid and internal standard
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Fig.3 Liquid chromatograms of glucose, citric acid and internal standard
(1) 0.13 mol/l citric acid  (2) 0.018 mol/I citric acid
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Fig4 Liquid chromatogram of glucose, phosphoric acid, citric acid and internal

standard
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Fig.5 Product weight of glucose for different concentrations of sodium
hydroxide
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Fig.6 Product weight of glucose for different reaction times
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Fig.7 Degree of gelatinization for different reaction times
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Table 1 Comparison of the content of gelatinized starch in starch and degrees of gelatinization of 4 different types of starch

determined by the HPLC method ( average of 3 determinations )

Theoretical value (%) Potato (%) Corn (%) Tapioka (%) Rice (%)
0.0 0.0 4.5 0.0 12.7
25.0 259 26.3 28.1 29.2
50.0 50.3 50.7 54.5 51.8
75.0 74.7 753 75.3 74.0
100.0 99.9 97.3 98.3 96.2
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Table 2 Comparison of HPLC and Hanes method 200
(‘average of 3 determinations ) . ‘
Sample HPLC method (%) Hanes method (%) 0 10 2 T (min) 50 60
348 36.6 Fig.8 Viscogram of potato starch
50.9 49.6

78.8 78.2
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