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Study of quantitative analysis method for ethyl alcohol content in beverages (the first report)

BANDO Kentaro*, FUIIWARA Kenitsu*, TOKUSHIMA Masamitsu**,
IGARASHI Tomohiro**, MATSUMOTO Y oshitsugu**
*Hakodate Customs Laboratory 24-4, Kaigan-cho, Hakodate, Hokkaido 040-8561 Japan
**Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

We examined whether we can use an HP-INNOWAX column using the gas chromatography/Mass spectrometers for measuring

low concentration alcohol solutions by the ethyl alcohol quantitative analytical method which is prescribed by the National Tax

Agency. In case of the HP-INNOWAX column, the best internal standards were 2-methyl-1-propanol and 1-butanol. Furthermore,

we studied the accuracy of the repetition test and found that the coefficient of variation for the quantitative analysis of ethyl alcohol
content by using a DB-ALC1(column which meets the standard of the National Tax Agency method) and an HP-INNOWAX

column were both less than 1.0%, confirming there was no significant difference between the cases using the two columns.
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Fig.l1 Chromatograms of internal standards and ethanol aqueous solution
(2-PrOH: 2-propanol, EtOH: Ethanol,
2-Me-1-PrOH: 2-Methyl-1-propanol, 1-BuOH: 1-Butanol)

Tablel Research result of internal standard

2-Me-1-
Compound name 2-PrOH 1-BuOH EtOH
PrOH
Retention time 5.816 8.404 9.212 5.930
Full width
0.052 0.060 0.041 0.045
at half maximum
Resolution from
1.386 27.803 45.032 -
Ethanol
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Table2 Result of analysis by GC method(a) and GC method(b) at 10times

measurement
Ethanol 0.5%aq
GC method(a) GC method(b)
10 times Column:DB-ALC1 Column:HP-INNOWAX
Alcoholic Coefficient Alcoholic Coefficient
measurement
Strength of Strength of
Determined Variation Determined Variation
(vol%) (%) (vol%) (%)
1 0.5022 0.5051
2 0.5034 0.4961
3 0.5021 0.4923
4 0.5028 0.5027
5 0.5034 0.4982
0.108 0.908
6 0.5029 0.5080
7 0.5038 0.5003
8 0.5032 0.5027
9 0.5029 0.5016
10 0.5034 0.4983
Ethanol 1.0%aq
GC method(a) GC method(b)
10 times Column:DB-ALC1 Column:HP-INNOWAX
Alcoholic Coefficient Alcoholic Coefficient
measurement
Strength of Strength of
Determined Variation Determined Variation
(vol%) (%) (vol%) (%)
1 1.0092 1.0056
2 1.0073 1.0128
3 1.0068 1.0057
4 1.0086 1.0148
5 1.0087 1.0167
0.119 0411
6 1.0089 1.0088
7 1.0086 1.0107
8 1.0070 1.0092
9 1.0068 1.0043
10 1.0056 1.0126

Table3 Result of analysis by GC method(a) and GC method(b) at 10 samples

measurement.
Ethanol 0.5%aq
GC method(a) GC method(b)
10 Samples Column:DB-ALCI1 Column:HP-INNOWAX
Alcoholic Coefficient Alcoholic Coefficient
measurement
Strength of Strength of
Determined Variation Determined Variation
(vol%) (%) (vol%) (%)
1 0.5048 0.4986
2 0.5053 0.5073
3 0.5069 0.4966
4 0.5094 0.5018
5 0.5044 0.5016
0.450 0.894
6 0.5017 0.5039
7 0.5073 0.4983
8 0.5062 0.5028
9 0.5076 0.5076
10 0.5031 0.5105
Ethanol 1.0%aq
GC method(a) GC method(b)
10 Samples Column:DB-ALC1 Column:HP-INNOWAX
Alcoholic Coefficient Alcoholic Coefficient
measurement
Strength of Strength of
Determined Variation Determined Variation
(vol%) (%) (vol%) (%)
1 1.0047 1.0050
2 0.9981 1.0172
3 1.0073 1.0051
4 0.9984 1.0005
5 1.0008 0.9973
0.475 0.629
6 1.0018 0.9989
7 0.9940 1.0024
8 0.9976 0.9942
9 0.9919 1.0036
10 1.0032 1.0069
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