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Method of Quick Identification of Substitution Degree in Starch Acetate

Kiyotaka NAKAYAMA* and Yoshisaburo MATSUMOTO*
*Kobe Customs Laboratory
12-1, Shinko-cho, Chuo-ku, Kobe, Hyogo 650-0041 Japan

At present, starch acetate of a low degree (less than 0.01) of substitution is classified as a starch in

Chapter 11 of the Schedule of HS (the International Convention on Integrated System for Names and

Classifications of Goods). The degree of substitution is confirmed by the titration method provided in

Customs Analytical Method 403. Generally, however, the titration method tends to cause measurement

errors due to inherent differences among testers or the like. Therefore, in searching for a better method,

we studied infrared spectroscopy as an instrument-based analysis, which showed good correlation

between the peak of characteristic absorption (1,240 cm-!) of starch acetate and the degree of

substitution. The method was found to be advantageous for quick identification.
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Table 1 Degree of substitution of starch acetates

No.1 No.2 No.3 No.4 No.5
D.S. 0.006 0.018 0.033 0.063 0.087
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Fig. 1 Relationship between absorbance ratio(1730cm™/860cm™)
and D.S.
Resolution : 4cm™
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Fig. 2 Infrared spectra of starch acetates

Table 2 Peak position (C=0 stretching Vibration) of starch acetates

1 2 3 4 5 mean S.D.
No.1 1734.14 1733.38 1734.31 1734.58 1733.25 1733.93 0.5865
No.2 1728.15 1728.77 1728.39 1728.82 1728.39 1728.50 0.2837
No.3 1728.87 1728.66 1728.78 1728.93 1728.51 1728.75 0.1684
No.4 1731.54 1731.84 1731.75 1731.81 1731.85 1731.76 0.1279
No.5 1732.67 1732.43 1732.53 1732.36 1732.51 1732.50 0.1166

Table 3 Peak position (C-O-C stretching Vibration) of starch acetates

1 2 3 4 9 mean S.D.
No.1 1243.98 1243.74 1244.03 1243.88 1244.19 1243.96 0.1680
No.2 1245.08 1244.84 1245.06 1244.68 1245.04 1244.94 0.1744
No.3 1246.91 1246.32 1246.44 1246.32 1246.89 1246.58 0.2999
No.4 1248.94 1249.00 1248.93 1249.29 1249.13 1249.06 0.1522
No.5 1250.45 1250.56 1250.85 1250.92 1249.57 1250.47 0.5398
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Fig. 3 Relationship between peak position (C-O-C stretching
Vibration) and D.S.
Resolution : 4cm™
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Fig. 4 Relationship between peak position (C-O-C stretching
Vibration) and D.S.
Resolution : 4cm™
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