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Characteristics of Gaeryangmerou Wine deacidified by Calcium Carbonate
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ABSTRACT

We investigated the effect of calcium carbonate on the quality of wine obtained from Gaeryangmerou (Vitis. spp.), grapes,
which are commonly used in wine making in Korea. Alcoholic fermentation was carried out at 25°C, for 7 days in the presence
of 0.1%, 0.2%, and 0.3% calcium carbonate. As calcium carbonate concentration increased, the pH of wine increased, while
its total acid content and redness decreased. Calcium carbonate treatment during precipitation and aging is more effective than
during fermentation. Concentrations of alcohol, total anthocyanin, polyphenol, and tannin showed no significant differences
between controls and deacidified groups. Tartaric and malic acids were found to be the major acids in Gaeryangmerou wine.
Calcium carbonate reduced total acidity by precipitating tartaric acid. In the sensory evaluation of the acidity, and overall
acceptability, wine treated with 0.1% calcium carbonate was the best. Higher calcium carbonate concentration, was associated
with greater reduction in total wine acidity. However, it is necessary to maintain the calcium carbonate concentration within
0.1% since excessive amounts of calcium carbonate can have a negative effect on wine quality.
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Table 2. Total acidity of Gaeryangmerou wine treated with
different timing of calcium carbonate addition

Timing
Treatments

Fermentation  Precipitation Aging
Control 0.97+0.04%?  0.93+0.01* 0.9440.01°
CaCO; 0.1%  0.9440.01° 0.80+0.01° 0.79+0.03°
CaCO; 0.2%  0.88+0.03° 0.66+0.02° 0.66+0.02°
CaCO; 0.3%  0.84+0.02° 0.53+0.01¢ 0.52+0.01¢

F value 17.31 646.83 353.66
(P=0.001) (P=0.000) (P=0.000)

Y Values are meantS.D. (n=3).
? Different letters within the same column differ significantly (p<
0.05).
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Table 1. Total acidity of Gaeryangmerou wine treated with different concentration of calcium carbonate
Total acidity (%, tartaric acid)
Treatments
Day 2 Day 4 Day 7 Day 10
Control 0.94+0.01"2 0.95+0.00° 0.95+0.00° 0.94+0.01°

CaCO; 0.1% 0.82+0.01° 0.82+0.01° 0.83+0.01° 0.83+0.01°

CaCO; 0.2% 0.69+0.01° 0.69+0.01° 0.68+0.00° 0.68+0.00°

CaCO; 0.3% 0.6020.03¢ 0.60+0.02¢ 0.58+0.02¢ 0.58+0.02¢

Y Values are mean£S.D. (n=3).

2 Different letters within the same column differ significantly (p<0.05).
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Table 3. General properties of Gaeryangmerou wine treated with different concentration of calcium carbonate

Treatments oH Red color Alcohol Total anthocyanin Total polyphenols Tannin
(A520 nm) (%0) (mg/L) (mg/L) (mg/L)
Control 3.74+0.04"2 1.59+0.02¢ 12.074+0.12 4,076.76£67.17°  2,669.37+15.13*  4,086.67+65.90
CaCO; 0.1% 3.97+0.04° 1.40+0.02° 12.27+0.23 3,480.19+49.41°  2,727.67+23.99°  4,156.77+60.32
CaCO; 0.2% 4.21+0.03° 1.11+0.01° 12.30+0.26 3,069.13+45.12°  2,743.66£14.21%  4,103.91+19.65
CaCO; 0.3% 4.41+0.06° 0.930.01° 12.13+0.23 3,127.91+ 7.78*  2,765.67+11.96°  4,183.54+18.16
F value 154.90 (P=0.000) 856.85 (P=0.000) 0.77 (P=0.544) 284.17 (P=0.000) 17.72 (P=0.001)  2.81 (P=0.108)

Y Values are mean£S.D. (n=3).

? Different letters within the same column differ significantly (p<0.05).

Table 4. Organic acid contents of Gaeryangmerou wine treated with different concentration of calcium carbonate (mg%)

Treatments Control CaCO; 0.1% CaCO; 0.2% CaCO; 0.3% F value

Tartaric acid 173.72+5.23D2 130.44+1.70° 57.66+4.95° 36.00+2.24° 818.82 (P=0.000)
Malic acid 302.44+4.33 299.16+3.03 301.96+1.88 301.01+3.28 15.96 (P=0.635)
Lactic acid 120.27+4.63° 105.86+5.85 106.82+3.84° 106.75+2.18" 7.61 (P=0.010)
Acetic acid 20.35£2.24° 19.98+0.30° 22.88+1.39® 25.62+0.75° 8.38 (P=0.008)
Citric acid 7.10£0.18° 4.530.60° 3.1240.93¢ 1.30+£0.25¢ 44.39 (P=0.000)
Succinic acid 68.39+1.75 69.10+1.89 67.66+2.85 66.51+3.44 0.55 (P=0.661)

Total 707.92 629.07 560.10 537.19

Y Values are meantS.D. (n=3).

? Different letters within the same row differ significantly (p<0.05).
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Fig. 1. Sensory evaluation (responses, %) of Gaeryangmerou
wine treated with different concentration of calcium carbonate.
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