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Determination of degree of substitution of starch acetates with NMR spectrometry

Ryohei OGAWA*, Shohei FUKUOKA*, Toshikazu ICHIKAWA*, Masashi SHIBATA*, Takayuki MURAKAMI* and Takashi SASATANI*
*Tokyo Customs Laboratory
2-7-11, Aomi, Koto-ku, Tokyo 135-8615 Japan

The analysis of starch derivatives is currently defined in Customs Analysis Method No. 403. Starch acetate is a starch

derivative, and it needs to be analyzed not only qualitatively but also quantitatively. Absorption of the ester group is confirmed

with IR. In addition, the amount of acetyl group is determined by titration. According to this method, starch acetates must be

washed with a large amount of distilled water before analysis, but this method cannot be applied to water soluble starches such

as pregelatinized starch. To solve this problem, determination of the degree of substitution (DS value) of starch acetate with

NMR spectrometry was examined and compared with the Customs Analysis Methods.
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Fig.1 'HNMR spectra of (a) starch acetate (DS value; 0.0111) added TSPSA, (b) starch acetate, (c) non-modified starch and (d) TSPSA in D,O
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Table 1 DS values determined by titration and NMR method
Sample No. Titration method stang;\filz%a-l?otir:wzltho d NMR-acetal method n
DS value CV /% DS value CV /% DS value CV /%
1 0.0111 4.4 0.0103 2.7 0.0111 0.6 10
2 0.0204 0.0 0.0177 2.3 0.0180 3.1 3
3 0.0345 5.1 0.0297 2.4 0.0312 1.0 3
4 0.0741 0.8 0.0700 1.6 0.0715 1.9 3
5 — — 0.0116 2.3 0.0114 1.2 10
6 — — 0.0136 1.9 0.0154 2.6 3
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