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Analysis of Starch Acetate
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Modified starches and non-modified starches are classified differently in the Tariff Schedule.
According to domestic classification opinions, starch acetate with a degree of substitution (DS value)
of 0.01 or more is treated as starch acetate, so the DS value needs to be measured accurately. This
report examined the potentiometric titration method, the enzyme method and ion chromatography
to determine the acetic acid generated when starch acetate was hydrolyzed, for obtaining the DS
values of starch acetate. With each method, the DS value could be obtained objectively. The titration
method showed poor repeatability when the samples were low in DS value, and in the case of a
sample having a DS value of 0.003, the relative standard deviation was 6.7%. As hydrolysis
conditions in the enzyme method, adding 5 ml of 2N sodium hydroxide solution and heat treatment
were found to be adequate. As hydrolysis conditions in ion chromatography, adding 5 ml of 0.5N
sodium hydroxide solution and non-heat treatment were found to be adequate. The enzyme method
and ion chromatography showed good repeatability, and in the case of a sample having a DS value of

0.003, the relative standard deviations were respectively 1.9% and 4.1%.
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Table 1 DS values determined by potentiometric titration method.

Potentiometric method

Sample No.
DS R.S.D. /%
1 0.00253 6.69
2 0.00732 5.02
3 0.0120 8.18
4 0.0159 6.78
5 0.0347 1.78
6 0.0689 0.668
7 0.0940 0.702
(n=h)

R.S.D. = Relative Standard Deviation
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Fig. 1  Variations in normality of NaOH with DS value by the enzyme method.
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Table 2 Effects of heat and non-heat treatment on the DS

values determined by the enzyme method.

non-heat heat
Sample No.
DS R.S.D./% DS R.S.D. /%
2 0.0036 - 0.0062 (2.3)
7 0.0642 (5.2) 0.0637 (6.2)

(n=3)
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Table 3 Recovery test of samples by the enzyme method.

Sample No. Recovery /% R.S.D. / %
Tapioka Starch 100.6 0.7
Starch Acetate No.3 101.8 0.6
Starch Acetate No.7 99.3 0.4

(n=3)
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Fig. 2  Calibration curve obtained from absorbance by the enzyme method for acetic acid.
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Fig. 3 Ion chromatogram of starch acetate after hydrolytic pretreatment.
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Fig. 4  Calibration curve obtained from integral area by ion chromatography for acetic acid.
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Fig. 5  Variations in normality of NaOH with DS value by ion chromatography
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Table 5 DS values by ion chromatography.

Sample No. DS R.S.D./%

1 0.002944 4.083

) 0.007135 1.222

3 0.01072 0.3041
4 0.01419 0.3388
5 0.03279 0.4438
6 0.06745 0.3340
7 0.09268 0.5377

(n=5) .
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