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Analysis of Modified Starch by NMR Spectrometry
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Abstract

This study aims to establish a qualitative analysis method that can be applied to various modified starches,

especially for samples having a low DS value, by using the nuclear magnetic resonance (NMR) method. Using

six starch derivatives - starch acetate, hydroxypropyl starch, cationic starch, starch sodium octenylsuccinate and

acetylated distarch adipate - as analytical samples, 'H and '*C nuclear magnetic resonance (NMR) spectra were

measured and analyzed. We also examined application of the method to rice flour preparations mixed modified

starches. As a result, we assigned the substituents of starch acetate, hydroxypropyl starch, cationic starch, starch

sodium octenylsuccinate and acetylated distarch adipate. We also confirmed that rice flour preparations mixed

starch acetate contained acetyl groups.
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Fig.2 'H NMR spectrum of distarch phosphate.
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Fig.3 'H NMR spectra of (a) unwashed and (b) washed starch acetate.
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Fig.4 1BC NMR spectrum of unmodified tapioca starch.
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Fig.5 '3C NMR spectrum of starch acetate.
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Fig.6 'H NMR spectrum of hydroxypropyl starch.
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Fig.7 'H NMR spectrum of cationic starch.
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Fig.8 13C NMR spectrum of cationic starch.
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Fig.9 HMQC spectrum of cationic starch.
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Fig.10 'H NMR spectrum of starch sodium octenylsuccinate.
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Fig.11 COSY spectrum of starch sodium octenylsuccinate.
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Fig.12 'H NMR spectrum of acetylated distarch adipate.
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Fig.13 'H NMR spectra of three samples of starch acetate of different DS
value.
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Fig.14 'H NMR spectra of rice flour, starch acetate and rice flour
preparation.
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