Analysis of Organic Acids and Inorganic Anions
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lon chromatography was applied to the analysis of organic acids and inorganic
anions in fruit wines.

By injecting diluted solution of fruit wines, lactic, succinic, malic, tartaric acid and
inorganic anions such as Cl , PO4® , SO4? , were completely separated within 10
minutes.

The relationships between the peak height and the concentration of above
mentioned acids and anions were linear in a wide range. So, the method could be able
to collect several objects into one group without pretreatment of the samples.

Among organic acids and inorganic anions, the content of tartaric acid in wine
was very characteristic. This value (0.18 0.27%) was an useful index for the
discrimination of wine, vermouth and other fruit wines.
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Temp.: 40
Eluent: 4 mM NaxCOs

4 mM NaHCOs 2ml/min
Scavenger: 0.05 M DBS 2ml/min
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Fig.1 Typical chromatogram of organic acids and Fig.2 Chromatogram of organic acids and

inorganic anions in a standard mixture.
(1) Lacticacid (2) Cl  (3) PO43

(4) Succinic acid  (5) Malic acid
(6) Tartaric acid (7) SO42

inorganic anions detected in a french wine.
(1) Lacticacid (2) Cl  (3) PO43

(4) Succinic acid (5) Malic acid

(6) Tartaric acid (7) SO43



Table 1
Table 1

Table 1 Regression equations and the

coefficients of correlation

Lactic acid

y =3.150x+0.03 (1=0.99983)

CI-

y =1.163x+0.458 (r=0.99532)

PO

y = 0.587x+0.184 (1=0.96825)

Succinic acid

y = 2.135x+0.025 (r=0.99812)

Malic acid

y =2.135x+0.117 (r=0.99666)

Tartaric acid

y = 3.635x+0.458 (1=0.99496)

S0z

y =5.012x+0.155 (r=0.99496)

y Peak height, x Concentration,

r Coefficient of correlation
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Table 2
Table 3
(FW—1 YW—T7)
95%
Table 4

Table 2 Types of fruit wines

French wines
FW-1 APPELLATION BORDAUX SUPERIUR
FW-2 MEDOC CALVET BORDAUX
FW-3 CHATEAU MONTAUD Cote DE

PROVENCE
Portuguese wine
PW-4 ROSE WINE
Italian wines
IW-5 ROSELLA VIN ROSE ACYPRUS
IW-6  VAIPOLICELLa 1980 SOAVE
Yugoslav wine

YW-7  YUGOSLAVIA BULK WINE

“ALMANSA”

o

Other fruit wines

PH-8 PEACH WINE
AP-9  APPLE WINE
PR-10 PERRY WINE
AR-11 APRICOT WINE
CH-12 CHERRY WINE

Table 3 Composition of organic acids and inorganic anions in various fruit wines

Sampies Lacticacid | CI por | Swome | MAP | TRE© | sor
% % % % % % %

Fw-1 0.49 8.6x107° 0.020 0.050 0.014 0.18 0.030
Fw-2 0.38 5.7x1073 0.041 0.065 0.014 0.18 0.030
FW-3 0.37 2.9x10°? 0.016 0.065 0.015 0.27 0.038
Fw-4 0.28 9.6x107? 0.016 0.073 0.054 0.23 0.046
Iw-5 0.19 9.2x1073 0.024 0.146 0.160 0.19 0.032
IW-6 0.50 4.5x1077 0.026 0.051 0.019 0.18 0.038
YW-7 0.31 3.1x107® 0.023 0.089 0.097 0.27 0.034
PH-8 0.082 8.9x107? 0.30 0.025 0.026 0.033 0.034
AP9 0.16 1.8x10°? 8.5x107? trace 0.110 trace 3.2x10°°
PR-10 0.089 8.2x1072 0.015 0.056 0.210 trace 0.061
AR-11 0.096 9.2x107% 0.045 trace trace 0.021 0.077
CH-12 0.180 0.010 0.041 trace trace 0.021 0.075

*The description of samples is shown in table 2.
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Fig.3 Chromatograms of organic acids and

inorganic anions in Wine (1) Vermouth (2)

Kiwi wine (3) and Apple wine (4).

Mark(! )

Retention time of tartaric acid
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Table 4 Statistical analysis of the composition of organic acids and inorganic anions in Wines

X s? S C (%) Con. Int. (95%)
Lactic acid 0.360 0.0125 0.1117 31.02 0.463~0.257
CI- 6.23x107? 8.326x10°° 2.89x107? 46.33 8.89x1073~3.56x 1073
PO?- 0.024 7.29 x10°° 8.54x1073 36.01 0.032~0.016
Succinic acid 0.077 1.11 x10°? 0.0333 43.37 0.108~0.046
Malic acid 0.033 1.01 x10° 0.0318 97.21° 0.062~3.30x1073
Tartaric acid 0.214 1.76 x107° 0.0420 19.59 0.253~0.175
S0?" 0.035 3.29 x10°° 5.74x1073 16.20 0.041~0.030

X: Mean, $2: Variance, S: Standard deviation, C: Coefficient of variation, Con,.Int.: Confidence interval estimation

of population mean

0.1959
95%
0.253 0.175

APPELATION BORDEAUX SUPERIUR
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