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Fig. 1. Calibration curves for organic acids.
The chromatography conditions are
the same as described in Fig. 2. The
injected volume of aqueous organic
acid solution was changed from 10 to
5021, The concentrations of the or-
ganic acid solutions were as follows:

a) orotic acid, 12.5¢g/ml (O);
b) citric acid, 1000zg/mi (@);
¢) lactic acid, 1000xg/mi (A);
d) succinic acid, 1000x2g/mi (&);
e) formic acid, 500z2g/mi (d);
f} acetic acid, 2000z2g/mi (O0);
g} uric acid, 50ug/ml (M)
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Fig. 2. Typical chromatograms of organic
acids in milk using the following
chromatographic conditions: TSKgel
SCX column (7.8mm IDX30cm), 2mM
phosphoric acid as mobile phase, flow
rate of 1.0 mi/min, UV detection at
210nm (0. 04 absorbance unit full scale),
3521 of sample injected.
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Scattering diagrams for orotic actd vs;
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gram).

Fig. 3.
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Table . Organic acid concentration in skim milk
(mean valuetstandard deviation, s#g/mli)

university farm

Tokachi Hamakawa® Marsili®

organic acids

June July August September  total area et al. et al.

orotic acid 67.2:+21.0 72.7+20.5 77.6+28.4 67.82116.3 71.0x23.8 53.0%15.4 42—43 83.6
(0—178.5) (17.5—108)

citric acid  1174£312 1304-+312 1262+328 1164+221 1325:£659 976439 290 940
{565—6589) (146— 5648)

lactic acid 701+344 7592436 746503 672509  725::474  46.6%25.2 186—254 <80
(0—3130) (0—125.2}

suceinic acid T27£520 T00+421 Til653 1034%814 806654 T90£548
(0—4348) (182—3000)

formic acid 120%41 225+ 97 203+93 20062 201+87 325+203% 94.7 <40
(0— 760} {123—719)

acetic acld 637£195 579195 611+210 835+183 6691203 77.9%14.8 <100
(0—1795) (6.6—113.4)

uric acid 12.8+6.5 17.2+6.1 14.3+6.7 13.5%56.8 14.8:6.5 21.0x5.3 <3 21.8
(0—36,1) (4.5—37.9)

number of 18 62 61 198 142

samples

In the parenthesis, minimum and maximum values are described.
a) Mean value of 6 samples. In other samples, formic acid was not detected.

b) Reference 12,
¢) Reference 13.
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Summary

Organic acid contents in milk were assayed
by the method of high performance liquid
chromatography.  Acetonitril was used to
remove proteins from milk. The column used
was a strong cation exchange resin, TSKgel
SCX (7.8mm [D x30cm), and the eluting solvent

was 2 mM phosphoric acid. Flow rate was

1.0mi/min and the eluate was monitored by
ultraviclet absorption at 210nm. Orotic acid,
citric acid, lactic acid, succinic acid, formic
acid, acetic acid, and uric acid were separated
with good resolution in the chromatographic
profiles. Milk samples were obtained from
our university farm and farms around Tokachi
county. 'The mean values and standard devia-
tions of the organic acids were as follows:
orotic acid (53.0%£15.4xg/ml), citric acid (976
+439u2g/ml), lactic acid (46.6x25.2ng/ml),
succinic acid (790x548ug/ml), acetic acid
(77.9+14,8xg/ml) and uric acid (21.0%5.3
#giml}, Pyruvic acid was not observed in
any of the samples. Formic acid was observed
in only 6 of 142 samples. The mean value of
the 6 samples was 328+ 203ng/ml.

High correlations were found between certain
organic acids in milk. The correlation coef-
ficient between lactic acid and orotic acid was
0.480 and that between lactic acid and succinic

acid was —0,554.
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