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Analysis of Sulfur Dioxide in Wine
Effects of Temperature on Free Sulfur Dioxide Determination
and Sample Dilution on Ripper Determination
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National Research Institute of Brewing, 3-7-1 Kagamiyama, Higashi-Hiroshima, Hiroshima 739-0046, Japan

The determination of free SO, concentration is critical for the quality control of wine. In this study, the effects of analytical
conditions of SO, were examined. First, we examined the effect of sample temperature on the determination of free SO.. When
we analyzed 400 mg/L potassium pyrosulfite solution at 0°C and around 25°C by the aeration-oxidation method and the Ripper
method, almost the same concentrations (209.1 + 3.4 mg/L to 214.4 + 0.9 mg/L) of free SO, were obtained. Then, we analyzed
400 mg/L potassium pyrosulfite solution to which 220 mg/L sodium pyruvate was added, and the free SO, concentrations
determined by the aeration-oxidation method were 87.5 £ 0.9 mg/L and 127.2 £ 0.0 mg/L at 0°C and 25°C, respectively. When
we carried out an additional aeration for 15 min., 1.7 + 0.1 mg/L and 8.2 + 0.1 mg/L of free SO, were detected at 0°C and 25°C,
respectively. These results indicate that in addition to the dissociation of bound SO, during aeration, the equilibrium between
bound and free SO, changes to generate a higher concentration of free SO, at a higher temperature. Thus, it is recommended
that free SO, determination be conducted at temperatures similar to cellar temperature. Next, we examined the effect of sample
dilution on SO determination by the Ripper method. Since the Ripper method uses the iodine-starch reaction to detect the
endpoint, it is difficult to use this method for red wine. Therefore, wine samples were diluted 10 times and subjected to SO,
determination by the Ripper method. The determined free and total SO, were 1.2-6.5 times higher than those determined by the
aeration-oxidation method without dilution. Sample dilution was shown to result in the overestimation of SO concentration by
the Ripper method.
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1.

Table 1 Effect of sample temperature on determination of free SOz (mg/L) in wine

(preliminary test).

Aeration-oxidation

Ripper method

method
0°C 7.8 9.1b
Room temperature? 17.5 17.2b
35°C 23.3 25.0

a Around 20°C.

b Average of two determinations. The other determination was carried out once.
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Table 2 Determination of free SO in aqueous solution with/without bound SO, at 0°C and room temperature.

Aeration-oxidation Additional 15- Ripper method®
method min aeration® PP
(<} d

400 mg/L Potassium 0°C 212.7+0.4 24+05 2144 +0.9
pyrosulfite Room temperature® 213.9+0.6 0.6+05 209.1+3.4
400 mg/L Potassium 0°C 1046 £25 4022 105.2+0.8
pyrosulfite + 100 g/L

glucose Room temperature 127.4+0.2 1.3+0.1 118.0+1.3
400 mg/L Potassium 0°C 87.5+0.9 1.7+0.1 949+0.3
pyrosulfite + 220 mg/L

sodium pyruvate Room temperature 127.2+0.0 82+01 1116+1.1

8 After 15-min. aeration, a new flask containing H202 solution was replaced and an additional 15 -min aeration

was carried out.
b Ripper method with iodine solution.
¢ Around 25°C.
d Means + SD, n=3.

Table 3 Effect of temperature on SOz liberation from combined sulfites (%).

Temperature NaHSO Acetaldehyde Pyruvic acid D-Mannose
(°C) 3 hydrogen sulfite hydrogen sulfite hydrogen sulfite
0 99.7+0.2 0 0.05 0
10 99.7+0.2 0.05 4,76 0.35
20 99.7+0.2 0.58 17.9 2.14

Modified from the report of Fujita et al. (1979).
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Table 4 Free and total SOz contained in solutions with 50 mg/L sodium sulfite.

&g (LUA) &E*, EHAEY, HEEFR, AR, hufisk

Concentration (mg/L)?

Aeration-oxidation

Ripper method

method
x1b x1P X5P x10°
Free SO2 21.9+0.6 214+06  231+04 241+08
50 mg/L sodium sulfite®
Total SOz 23.1+04 212401  259+0.6 342 +45
Red wined with Free SO2 18703 - 228+11 23.9+2.0
50 mg/L sodium sulfite ¢, 50, 28.0+12 ; 29.1+1.7 37.2+48

aMeans + SD, n=3.

bx1 means non-diluted solution. x5 and x10 mean 5- and 10-fold diluted solution, respectively.

¢This aqueous solution contained 24.7 mg/L SOz theoretically.

d Sulfur-dioxide-free red wine.

Table 5 Free and total SOz contained in wine samples.

Concentration (mg/L)?

Free SO Total SO2
Aeratrisgt-r?g(égation Ripper method® Aeraté?gt-ﬁ;(;gation Ripper method®
red wine 1 2701 142238 55+0.3 356+1.6
red wine 2 9.1+03 204+10 31.9+0.2 540+24
red wine 3 73+01 28.4+1.38 30.2+04 59.6 +3.7
red wine 4 6.0+04 30313 359+05 584+16
red wine 5 4.7+0.3 19.9+05 39.2+04 46.9+2.0
white wine 1 3.5+0.7 79+0.2 52.80+1.3 36.6 £3.5
white wine 2 39.6+0.7 411+0.38 1196+1.1 105.6 £1.5

@Means + SD, n=3
b Non-diluted wine was used as test sample.

¢10-fold diluted red wine and non-diluted white wine were used as test samples.
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