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Analysis of indigestible dextrins

NAKAJIMA Miho", ISHIKAWA Tomohiro* and NAKAYAMA Kiyotaka*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

In the Customs Tariff Schedules of JAPAN, dextrin is classified under Subheading 3505.10 (WTO rate: 21.3% or
25.50yen/kg, whichever is the greater). On the other hand, indigestible dextrin is classified under Subheading 3913.90 (WTO

rate: 3.4%). Even though dextrin and indigestible dextrin are classified differently and there is a large difference in their tax

rates, analysis methods to distinguish them have not been developed. In this study, we focused on the structural difference, and

selected two analysis methods: (1) quantitative determination of reducing sugar obtained by enzymatic hydrolysis, and (2) the

Nuclear Magnetic Resonance (NMR) analysis method. The quantitative analysis results of reducing sugars obtained by

enzymatic hydrolysis showed a clear difference between dextrin and indigestible dextrin. In addition, comparison of NMR

spectra showed characteristic signals in the indigestible dextrin. Based on these results, it is possible to distinguish all samples

measured in this study.
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Tablel Comparison of reducing sugar(%) of hydrolysis sample and blank

sample
Enzymel(o-amylase)
Sample Reducing sugar(%)
Hydrolysis sample Blank sample Difference
Dextrinl 224 6.0 16.4
Dextrin2 315 59 25.6
Dextrin3 293 11.6 17.7
Indigestible dextrinl 6.5 6.5 0.0
Indigestible dextrin2 6.1 6.1 0.0
Indigestible dextrin3 14.4 14.0 0.4
Indigestible dextrin4 133 13.0 0.3
Indigestible dextrin5 6.4 6.2 0.2
Indigestible dextrin6 159 15.4 0.5
Enzyme2(a-amylase)
Sample Reducing sugar(%)
Hydrolysis sample Blank sample Difference
Dextrinl 537 5.7 48.0
Dextrin2 36.2 6.0 30.2
Dextrin3 50.6 115 39.1
Indigestible dextrinl 8.8 6.6 22
Indigestible dextrin2 8.5 6.1 2.4
Indigestible dextrin3 15.4 14.1 1.3
Indigestible dextrin4 14.5 12.8 1.7
Indigestible dextrin5 7.6 6.2 1.4
Indigestible dextrin6 16.5 15.4 1.1
Enzyme3(glucoamylase)
Sample Reducing sugar(%)
Hydrolysis sample Blank sample Difference
Dextrinl 623 5.8 56.5
Dextrin2 77.0 5.7 71.3
Dextrin3 105.6" 114 94.2
Indigestible dextrinl 18.6 6.2 12.4
Indigestible dextrin2 16.8 5.7 11.1
Indigestible dextrin3 17.4 14.2 32
Indigestible dextrin4 15.6 129 2.7
Indigestible dextrin5 18.5 6.1 12.4
Indigestible dextrin6 17.8 15.8 2.0

* The coefficient F can be used when determining the amount of dextrin from the
glucose formed. F is calculated with the following formula'?.
Content of dextrose
= (Content of dextrose converted by Lane — Eynon Table) x F
_ 180n—18(n—1)
180n

n is the average degree of polymerization.
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Fig.1 NMR spectra of (a) Dextrinl and (b) Indigestible dextrin2
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Fig.2 NMR spectra of (a) Dextrinl and (b) Indigestible dextrin2 (expansion)
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