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Simultaneous Quantitative Analytical Method of Organic Acids by HPLC

OGAWA Hirofumi*, KANNO Tatsuro* and ORUI Hitoshi*
*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba, 277-0882 Japan

Since organic acids do not have specific absorption wavelengths in the UV-visible region, quantitative analysis of organic acids

by HPLC is performed by methods such as the post-column method, which has the drawback of requiring dedicated equipment.

In this study, an analysis method using on-column complexation with metal ions was investigated as a simultaneous quantitative

analytical method of organic acids by HPLC using general-purpose equipment. As a result, good recovery rates for malic acid,

lactic acid, and citric acid spiked into pollack roe could be obtained by pretreatment with a strongly acidic cation exchange resin.
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Table 1 List of pollack roe samples used in this study

Sample Additives

Salt, seasoning(amino acid, etc.), trehalose, alcohol,

A antioxidant(vitamin C), niacin, sweetener(stevia),
coloring agent(sodium nitrile), enzyme
Salt, seasoning(amino acid, etc.), antioxidant(vitamin C),

B niacin, enzyme, coloring(red 102, yellow 5, red 3),
coloring agent(sodium nitrile)
Fermented seasoning, salt, chili pepper, bonito flavor
seasoning, seasoning(amino acid, etc.),

¢ sweetener(sorbitol), antioxidant(vitamin C), niacin,
enzyme, coloring agent(sodium nitrile)
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Fig.1 Chromatograms of organic acids (a: gluconic acid, b: tartaric acid, c: malic

acid, d: lactic acid, e: acetic acid, f: citric acid, g: succinic acid)
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Fig. 2 Chromatogram of pollack roe (sample A)
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Sample A (treated with cation exchange cartridge)
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Fig.3 Chromatogram of pollack roe (sample A) treated with cation exchange

cartridge (a: malic acid, b: lactic acid)
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Table 2 Correlation coefficients(r) of calibration curves of organic acids

Injection Correlation Concentration
volume coefficient (r) range (mg/mL)
10 pL 0.99979
Malic acid
2L 0.99998
10 pL 0.99978
Lactic acid 0.1—3
2L 0.99997
10 pL 0.99994
Citric acid
2L 0.99999
Acetic acid 10 yL 0.99993
Succinic 0.5—-3
. 10 pL 0.99991
acid
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Fig.4 Chromatograms of sample A (a: malic acid, b: lactic acid, c: acetic acid, d:

citric acid, e: 2-hydroxyisobutyric acid (internal standard), f: succinic acid)
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Fig.5 Chromatograms of sample B (a: malic acid, b: lactic acid, c: acetic acid, d:

citric acid, e: 2-hydroxyisobutyric acid (internal standard), f: succinic acid)
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Fig.6 Chromatograms of sample C (a: malic acid, b: lactic acid, c: acetic acid, d:

citric acid, e: 2-hydroxyisobutyric acid (internal standard), f: succinic acid)

Table 3 Recovery of organic acids from pollack roe

Malic acid Lactic acid Citric acid Acetic acid Succinic acid
Sample
Recovery(%) | RSD(%) | Recovery(%o) | RSD(%) | Recovery(%) | RSD(%) | Recovery(%o) | RSD(%) | Recovery(%) | RSD(%0)
A 100.4 0.75 99.0 0.45 101.2 0.25 88.1 1.44 103.6 2.86
B 100.2 0.76 99.0 0.29 103.1 0.02 88.8 1.05 99.6 1.93
C 98.8 1.25 97.2 0.58 104.5 0.23 99.6 2.95 90.6 142
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