WA Ik B T4 L RDERBE DM 23

e

(J. Inst. Enol. Vitic. Yamanashi Univ. 29, 23~28 1994)

WE ' I LB T A U OIESREEE O I

REFFX' . ik’ B &' HEE". R &
QLBRZE TS AY TR LERF T AR LIRS

A Microbial Sensor for Estimation of Volatile Acidity in Wine
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Abstract

A microbial sensor was built to determine volatile acidity of wine. This micro-
bial sensor consisted of immobilized Pseudomonas alcaligenes, an oxygen electrode,
and a gas-permeable Teflon membrane. P.alcaligenes, which was isolated from
winery soil, assimilated major organic acids in wine. Although this microbe
oxidized nonvolatile organic acids such as tartaric acid, malic acid, citric acid,
succinic acid, and pyruvic acid, these nonvolatile acids did not pass through the
gas-permeable membrane. Thus, the microbial sensor selectively responded to
the membrane-permeable volatile acids. Sugars and ethanol did not disturb the
measurement. A steady state current was attained within 6 to 10 minutes, and the
decrease in current was linearly related to the concentration of sodium acetate
below 80 mg/l. The volatile acidity determined with the sensor was 1.5-1.6 times
greater than that measured by the conventional A.0.A.C. method, and was pro-
portional to the conventional method. The reproducibility of the sensor method
was also sufficient for the measurement (relative standard deviation, 1.65%), thus
the sensor method is very useful for the estimation of volatile acidity of wine.
With this sensor, the time and the sample volume needed for one measurement
were remarkably low: 15 minutes and 0.3 ml, respectively.
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Fig. 1. Schematic diagram of the apparatus.
1, oxygen electrode; 2, microbial mem-
brane; 3, magnetic bar; 4, water bath;
5, magnetic stirrer; 6, gas-permeable
membrane; 7, air flow (500ml/min); 8,
constant voltage source; 8, galvano-
meter; 10, recorder.
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Table 1. Oxidation by Pseudomonas alcaligenes of some compounds usually found

in must and wine.

Current decrease

Compound uA)
__S;;ium tartrate 0.080
Sodium malate 0.024
Sodium citrate 0.175
Sodium acetate 0.025
Sodium succinate 0.250
Sodium lactate 0.180
Sodium pyruvate 0.120
Arginine 0.080

Compound not oxidized

Sodium formate

D(+)—Glucose, D(—)—Fructose, Arabinose,
Sucrose, Maltose, Galactose, Mannitol,
Sorbitol, Inositol

Ethanol, Glycerol, Isobutyl alcohol, Isoamyl
alcohol

Acetaldehyde

Isoamyl acetate, Ethyl acetate, Proline,
Glutamic acid, a —Ketoglutarate

Caffeic acid, Syringic acid,D(+)—Catechin

Potassium metabisulfite

The measurements were made at 30°C and pH7.0 with concentration ol the compounds

set at 1.74x1071 M.
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Fig. 2. Effect of pH of sample solution on
microbial sensor response.
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Fig. 3. Response curves of microbial sensor
for sodium acetate. Sodium acetate
concentrations: A, 26mg/|; 8, 50mg/l;
C., 75mg/I.
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Fig. 4. Calibration curve for volatile acidity
based on sodium acetate.
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Fig. 5. Comparison of the results of volatile acid analysis in wine samples by

the three methods.
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