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Studies on Non-volatile Organic Acids in Vinegar (1)
Contents of Non-volatile Organic Acids in Commercial Vinegars
Shozi Furukawa (Osaka Joshigakuen High School)

Ryuzo Ueda (Dept. Ferment. Tech., Facult. Engin., Osaka Univ.)

- The contents of non-volatile organic acids in commercial
vinegars were determined by partition chromatography using
silica gel. Grade I, Grade II, and Grade III rice vinegars, Cider
vinegar, and malt vinegar were used as samples. Il samples were
used in all, and the results obtained were as follows.

Among non-volatile organic, acids, fumaric, a-ketoglutaric,
lactic, succinic, pyrroglutamic, glycollic, malic, citric, tartaric, and
four unidentified acids were found in the vinegars.

Of the three rice vinegars, Grade I contained the largest
amounts of non-volatile organic acid (25.0-67.5mg per 100ml),
followed by Grade II and Grade III.

Lactic and succinic acids were found to be contained in large
amounts in rice vinegars. Pyrroglutamic, glycollic, and malic acid
contents in Grade I were somewhat larger than in other Grades.

The rice vinegars manufactured by A-Brewery contained
larger amounts of non-volatile organic acid than those of the
other two breweries (B and C) in each Grade. And in the vinegars
by A and C-Breweries (especially in C’s) the quantity of lactic
acid was larger than that of snccinic acid, while the former was
smaller than the latter in vinegars by B-Brewery.

Cider, wine, and malt vinegars had the same amounts of
non-volatile organic acid as Grade I, but as to individual acids,



they differed considerably: malic acid was found to be contained
in large amounts in cider vinegar; tartaric, citric, and malic
acids, in wine vinegar; lactic and malic acids, in malt vinegar.
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Table 1. Analyses of general components in commercial vinegars (g/100ml)

SRelel Tpe o [ Brewery Shecflcl toll Reducing ol Exis | Ash
4 Grade I A | 1.017| 4.533| 1.271 | 0.012 | 2.454 | 0.078
5 Grade I B 1.009 | 4.411] 0.059 | 0.012 | 0.471 | 0.082
6 | & |Grade I C 1.022 | 4.349 | 4.519 | 0.013 | 4.301 | 0.268
1 .%Gm@ﬂ A | 1.009| 4.374| 0.200 | 0.00L | 0.538 | 0.087
2 | g |Gradell | "B 1.008 | 4.411 | 0.020 | 0.003 | 0.327 | 0.077
3 | % [Gradell | C 1.008 | 4.104| 0.698 | 0.010 | 0.867 | 0.077
7 Grade III| A | 1.012| 4.043 — | 0.001|0.762 | 0.226
9 Grade | C 1.012 | 4.533 | 0.144 | 0.004 | 0.857 | 0.112
10 | Cider vine. A | 1.011| 4717| 0.522 | 0.004 | 1.257 | 0.087
11 Wine vine. D 1.020 4. 901 3.791 0.003 | 3.650 | 0.118
12 | Malt vine. D | 1.015| 4.962| 1.407 | 0.017 | 2.660 | 0.150
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Fig. 1. Chromatograms of organic acids in vinegars (Sample Nn. 4 and 11)
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2o | - |
BEEEERE L rice vinegar @ Grade 1 i L7 malt vinegar (3,
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