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Quantitative analysis of acetic acid in salted ginger (ginger preserved in brine)
by high performance liquid chromatography
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A high performance liquid chromatography method with UV detection (210 nm) was used for the quantitative analysis of

acetic acid in salted ginger (ginger preserved in brine). Chromatographic separation was carried out in an amino column,
Asahipak NH2P-50 4E (4.6 mm x 250 mm; Shodex) at 40°C, with mobile phase composition of Tris-HCI buffer (100 mM, pH
7.2) | acetonitrile = 35 / 65, at a flow rate of 1.0 ml/min. In this condition, acetic acid, internal standard (glycolic acid) and

sample matrix were separated. The generated calibration curve showed good linearity (R? = 0.9999) in the range of 0.2-0.8%

acetic acid content. In the determination of samples containing acetic acid of 0.5%, the recovery varied from 96.1 to 100.7%

(mean 98.2%, N = 12) and the repeatability was 1.5% (RSD, degree of freedom = 5). These results suggest that the proposed

method is valid for determining acetic acid in salted ginger. However, the following issues still remain: (1) extraction of analyte

and preparation of sample are not optimized, and (2) the reproducibility has not yet been investigated.
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Fig.1 Influence of buffer temperature upon the pH of 100 mM-Tris-HCI buffer
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Fig.2 Chromatograms of A: a salted ginger sample containing acetic acid of
0.5%, B: a salted ginger not containing acetic acid (blank sample) and C:
standard solution (acetic acid and glycolic acid), obtained under the
following condition : Asahipak NH2P-50 4E (4.6 mm x 250 mm; Shodex) at
40 degrees Celsius, with mobile phase composition of Tris-HCI buffer (100
mM, pH7.2) / acetonitrile = 35/ 65, at a flow rate of 1.0 ml/min. Both acetic
acid and glycolic acid (internal standard) were separated from matrix derived
from the original ginger.
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Fig. 3 Chromatograms of ginger preparations and  standard solution obtained under
the same condition as that of Fig. 2
a) amazu syoga 1, b) amazu syoga 2, c) beni syoga, d) shin syoga and e)
standard solution containing acetic acid and internal standard, glycolic acid.
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Fig. 4 Calibration curve for quantitative analysis of acetic acid, generated using
standard acetic acid solutions
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Table1 Results of recovery test, mean recovery and repeatability

mesurements
samples
1 2
1 98.8 97.9
2 99.0 975
3 98.2 97.6
recovery (%)

4 100.7 100.6
5 97.8 97.7
6 96.2 96.1

mean recovery (%) 98.2

repeatability (RSD, %) 15

Mean recovery is the mean of 12 measured values. Repeatability is the precision of
measured values obtained from 6 replicates of the whole procedure of the method,
calculated from the variance ‘between samples’ and ‘within samples’” mentioned in Table
2; the degree of freedom is 5.

Table 2 One-way ANOVA results from recoveries of Table 1

SS df MS
between samples 21.56491 5 4.31298
within samples 1.81399 6 0.30233
total 23.37891 11

SS: sum of squares, variation
df: degree of freedom
MS: mean square, variance
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