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Quantitative analysis of acetic acid by gas chromatography using hydrogen as the carrier gas

MURAKAMI Kentaro *, KATAYAMA Shota *, TOKUOKA Taisei *, ISHII Satsuki * and KATAYAMA Takayuki *
*Kobe Customs Laboratory, 12-1, Shinko-cho, Chuo-ku, Kobe, Hyogo, 650-0041 Japan

Food preparations, especially salted ginger or ginger preserved in brine, are classified differently in the Customs Tariff

Schedule depending on the acetic acid content. One of the methods for quantifying acetic acid already mentioned in the previous

reports issued by the Central Customs Laboratory, is the GC method, which uses helium as the carrier gas, but in recent years

obtaining helium has become difficult. In this study, we examined measurement conditions, internal standard substances,

quantification limit and detection limit when using hydrogen as the carrier gas for GC. Moreover, through the measurement of

food preparations, we confirmed that a significant difference in quantitative value of acetic acid was not observed by comparing

the results using hydrogen and helium as carrier gases for the GC method.
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Fig.1 Gas chromatogram of standard solution (1: 1-Pentyl alcohol,
2: 1-Hexyl alcohol, 3: acetic acid, 4: Isooctyl alcohol), using
hydrogen as the carrier gas.

Fig.3 Calibration curve of acetic acid in the measurement using
hydrogen as the carrier gas and calculated with 1-Hexyl alcohol
as an internal standard substance.

Fig.4 Calibration curve of acetic acid in the measurement using
hydrogen as the carrier gas and calculated with Isooctyl alcohol
as an internal standard substance.
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Fig.2 Calibration curve of acetic acid in the measurement using
hydrogen as the carrier gas and calculated with 1-Pentyl alcohol
as an internal standard substance.
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Fig.5 Calibration curve of acetic acid in the range of 0.045 - 0.76%
when calculated for a sample collection of 10 grams.

Fig.6 Calibration curve of acetic acid in the range of 0.030 - 0.76%
when calculated for a sample collection of 10 grams.
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Fig.7 Gas chromatogram of an acetic acid solution at 0.003% when
calculated for a sample collection of 10 grams.
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Fig.8 Calibration curve of acetic acid in the range of 0.030 -
0.76% when calculated for a sample collection of 10 grams.

Fig.9 Calibration curve of acetic acid in the range of 0.003 -
0.76% when calculated for a sample collection of 10 grams.
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Fig.10 Gas chromatogram of an acetic acid solution at 0.0006%
when calculated for a sample collection of 10 grams.
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Table 1 Results of the quantitative analysis of acetic acid in simulated samples and commercially available samples.

Sample type Number of Carrier gas Acetic acid RSD (%)
samples content (mean, %)

Simulated Hz 0.51 0.04
sample > He 0.52 0.07
Commercially 8 H2 0.86 0.01
available sample 1 He 0.88 0.02
Commercially 1 H2 0.08 0.04
available sample 2 He 0.08 0.09

Fig.11 Acetic acid content range of simulated samples and commercially available samples: @; quantified using hydrogen as the carrier gas, [J;

quantified using helium as the carrier gas.

4, % 7

AWFGETBNT, ¥ v U T HRAKFEE AN GCIEERFTL,
Welg 2 T 2 7O ORESRMEZ R Lz, WEEWE L LT,
BEHR D 1 % ) — VD 1-~FH ) — VA F T F LT L
a— L EMNTS, BFE RN ORI RIFRERMEL R LT
(R?>0.9999) .

X UTHAIAN) U LEROGE & T 5 & ER T IRK

OBHIRR O HTHEFLE D SO0, HEER K Ok ok
FEDOERZRDORER, ¥+ VT HAKFEE AN TH L E &,
AU T AERARHCS W TR LN ERE L R LT, /pEEED
05%fHED A2 &, HMEEEZ K& < LES Y7L R EIS
CIMTONTHHEEEN RN EPHRTE 2. LLEORE R
b, BHRZERTH7OD GCIEDF v VT HAL L TKELMHE
ATHZLENAETHLIEEZOND.

X B
1)  FAREFEEN, TWSMERSE, RAAE, (LNFsEEE o BIBL YL T ETHR, 51, 17 (2011).

2) HHREAEK, PEEEY, FiliEz o BB ETER, 59, 5 (2019).
“KRK#FEXH VT HAIZLD GCIMS Sy o FE=ifE” .

3 REBEM (FYve b -T2 vy —AAaH).

agilent.com/pdf/323GC_H2Carrier_GC-MS.pdf, (Z# 2024-03-01)

https://chem-



