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Analysis of Hydroxypropyl Starch

Yukimi MARUYAMA*, Yutaka MIZUTA*, Jun TSUJII*,
Takayuki MURAKAMI*, Mitsuhiro YAMAZAKI* and Susumu INDE*
*Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

In the current method of analyzing hydroxypropyl starch (HPS), propylene produced when
decomposed by hydriodic acid is measured by gas chromatography. Nevertheless, detection is sometimes
impossible because the quantity of produced propylene is too small when analyzing HPS of a low degree
of substitution. We therefore tried to determine 2-iodopropyl generated from HPS by means of gas
chromatography, applying the method of determining hydroxypropyl starch provided in Japanese
Pharmaceutical Excipients(hereinafter to as "GC method"). We also examined the application of the
method to HPS of low substitution degrees and HPS in rice flour preparations. On the other hand, for
qualitative and quantitative determination, HPS was hydrolyzed in deuterium chloride and protons of
methyl groups contained in generated dihydroxypropane were measured by means of 1H nuclear
magnetic resonance spectra (hereinafter referred to as "NMR method"). It was shown that the degree of
molar substitution of HPS could be measured by the NMR method as well as the GC method. It was also
confirmed that HPS having low degrees of molar substitution and rice flour preparations mixed HPS
contained hydroxypropyl groups. In order to identify a change in physical properties of HPS depending
on the amount of substituents, measurement was carried out by using a Brabendar Viscograph. The

result showed that the degree of molar substitution was correlated with the gelatinization temperature.
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Fig.1 Gas Chromatograms of Products
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Table 1 Hydroxypropyl Content and Molar Substitution in

HPS by GC
Hydroxypropyl
HPS Group (%(w/w)) Molar Substitution
No.1 0.722 0.0200
No.2 0.718 0.0199
No.3 0.745 0.0206
No.4 0.749 0.0207
No.5 0.769 0.0213
No.6 0.739 0.0204
Mean 0.0205
Standard Deviation 0.0005
Coefficient of Variation(%) 2.3311
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Fig. 3 1H NMR Spectra of Products
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Table 2 Hydroxypropyl content and Molar substitution in HPS

by NMR
Hydroxypropyl

HPS Group (%(w/w)) Molar Substitution

No.1 0.751 0.0208

No.2 0.711 0.0197

No.3 0.712 0.0197

No.4 0.785 0.0217

No.5 0.720 0.0199

Mean 0.0203
Standard Deviation 0.0008
Goefficient of Variation(%) 3.904
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