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Simultaneous Determination of Acetic Acid and Salinity by Capillary Electrophoresis

Tatsuya HIROSE Takanaga SUMINO and Jun INOUE
Osaka Customs Laboratory
4-10-3 Chikko Minato-ku Osaka 552-0021 Japan

At present in Customs laboratories the acetic acid of ginger and Japanese apricots (ume) respectively
preserved with salt or in salt water are determined by means of gas chromatography (GC) and high
performance liquid chromatography (HPLC) and the salinity is determined by means of ion
chromatography (IC) and Mohr's method. In recent years food analysis techniques using capillary
electrophoretic (CE) instruments have progressed significantly and determination accuracy has been
greatly improved. Basic Anion Buffer (produced by Agilent Technologies) has also been developed as an
electrophoretic fluid that allows simultaneous analysis of inorganic anions organic acids amino acids and
saccharides. So the acetic acid contents and salinities in ginger and Japanese apricots preserved with salt
or in salt water were simultaneously analyzed using CE. This paper reports the results.
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Fig. 1 Electropherograms of standard solution by CE using OAB
100 ppm each as contents of NaCl and CH:COOH
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Fig. 2 3-D Electropherograms of standard solution by CE using BAB
1000 ppm each as contents of NaCl, CHsCOOH and saccharides
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Fig. 3 Electropherograms of standard solution by CE using BAB
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Fig. 4 Electropherograms of standard solution by CE using BAB
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Fig. 5 Electropherograms of standard solution by CE using BAB Examination of the IS material (each 200 ppm solution)
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Fig. 6 Electropherograms of standard solutions by CE using BAB Comparison of some IS materials and samples
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Fig. 7 Electropherograms of Adipate by CE using BAB (200 ppm solution)
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Table 1 Determination results of standard acetate solution
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Fig. 8 Calibration curve of standard acetate solutions by
HPLC (ESTD) method




Table 2 Determination results of standard NaCl solutions
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Table 3 Determination results of standard acetate solutions

by Mohr's method by CE method using BAB
concentration | quantitative standard coefficient of \ standard deviation | coefficient of variation
(ppm) result(ppm) deviafion variation(%) method conc(;x;ﬁ;a;tion wavde_lfngtg ‘, Wav;l:ngtill wavde_l:‘:ngt; wav;}te_ngtil
7510 561 | 9705 1.284 Boze | L1987 | 0762 | 1738% | 1850%
3755 3765.7 57.64 1.531 431.4 0.806 0.444 1.487% | 1.611%
BSTD ™ 723 0573 | 0.138 | 2.532 % ; 1218 %
1602 1529.2 2471 1.616 34.5 0.203 0.031 4.269 % | 1.286 %
300.4 319.7 4.744 1.484 862.8 0.098 | 0.053 | 1.761% | 0.960 %
431.4 0.028 0.025 0.986 % | 0.887 %
ISTD 793 0.028 | 0010 | 2.360% | 0.882%
34.5 0.011 0.002 ‘ 4.250% | 0.784 %
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Fig.9 Calibration curve of standard acetate solution by CE

method using BAB(wavelength condition 1,ISTD method)
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Fig.10 Calibration curve of standard NaCl solutions by CE
method using BAB(wavelength condition 1,ISTD method)
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Table 4 Determination results of standard NaCl solutions

by CE method using BAB

standard deviation | coefficient of variation
method | concentration wavelength | wavelength | wavelength | wavelength
(ppm) condition 2 | condition 1 | condition 2 | condition 1
7522 10.20 3.796 ‘1.87T7T% | 1.402%
3761 4.114 1.579 1.626 % | 1.240 %
ESTD M504 3.043 | 0.675 | 3.042% | 1311 %
300.9 0.853 0.140 4.325% | 1.386 %
|

7522 0.437 0.299 1.651% | 1.137%
3761 0.177 0.101 1.327 % | 0.786 %
ISTD. ™ 504 0.106 | 0.041 | 2.064% | 0.800 %
300.9 0.034 0.009 3.245% | 0.875 %

Table 5 Table 6

Table 5 Determination results of salted ginger

Fgample

concentration of acetate

concentration of Nacl

(coefficient of variation %) | (coefficient of variation %)

‘» HPLC CE Mohr’s CE
| method method method method
a 0.295 % 0.295 % 25.20 % 25.24 %
(0.471) (0.895) (1.960) (0.691)
b 0.363 % 0.365 % 23.18% 23.20 %
(0.710) (0.770) (1.476) (0.974)
c 0.184 % 0.185 % 16.24 % 16.26 %
(0.569) (1.046) (1.345) (1.048)
d 0.173 % 0.171 % 18.33 % 18.27 %
(0.644) (0.644) (1.697) (0.577)
e not contain | not contain | 22.95 % 22.92 %
‘, (1.353) (0.424)




Table 6 Determination results of salted ume

sample concentration of acetate concentration of Nacl
(coefficient of variation %) | (coefficient of variation %)

HPLC CE Mohr's CE
method method method method
a 0.361 % 0.365 % 21.86 % 21.83 %
0.717) (0.989) (1.644) (0.667)
b 0.535 % 0.534 % 19.31 % 19.23 %
(0.457) (0.930) (1.788) (0.964)
c 0.356 % 0.356 % 19.35 % 19.06 %
(0.497) (0.796) (1.987) (0.784)
d 0.519 % 0.518 % 23.07% 23.07 %
(0.664) (0.813) (1.799) (0.968)
e 0.453 % 0.451 % 28.17 % 27.99 %
(0.837) (1.062) (1.157) (0.924)
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