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Abstract

Several domestic new varieties of grapes were utilized for the fermentation of wines, including Cabernet

Sauvignon, NY 21576, Canner, SV 18315, Agawan, and Black Bagal red wines, and Naples, Aligote, and Alicante white
wines. The °Bx values of the grapes ranged between 17 and 20°Bx. Soluble solid content was adjusted to 21°Bx by adding
sugar for all grapes and fermented at 20°C for 2 weeks. Black Bagal and Cabernet Sauvignon were relatively slower than
other grapes with regard to alcohol production rate. The L value of wine made from Agawan and NY 21576 were lower
and darker than those of wines prepared from other grapes. Wine made from NY 21576 grapes had a polyphenol
concentration of 1.40 mg/mL, which was higher than that of any other wine, whereas wines made from MBA and all
white wines evidenced value of only 0.55mg/mL and 0.15 mg/mL, respectively, after 2 weeks of fermentation. The
sensory evaluations demonstrated that the quality of red wines made from NY 21576, Cabernet Sauvignon, Black Bagal,
and that of white wines made from Naples grapes were favorable among the different grape variants.
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Fig. 1. Pictures of domestic grapes cultivated at Chungbuk Grape Experiment Station.
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Table 1. Characteristics of domestic new grapes cultivated at Chungbuk Grape Experiment Station

Grapes Weight of bunch (g)” Weight of grain (g)” °Bx Acidity (%) Yield Index®
Carbernet Sauvignon 151.0+£3.5 1.7+0.4 18.0 0.65 5
NY 21576 141.0+£2.1 3.2+0.6 18.4 0.45 3
Canner 148.0+1.8 1.6+£0.2 20.0 0.60 5
SV 18315 333.0+£3.6 2.9+0.5 18.0 0.28 9
Agawan 99.0+2.8 1.6+£0.2 17.0 0.56 4
Black Bagal 312.0+3.4 4.4+0.4 17.0 0.46 9
Naples" 2354429 4.6+0.5 20.0 0.26 7
Aligote" 211.0+3.1 2.2+03 17.0 0.56 8
Alicante” 234.0+4.6 2.3+0.2 17.0 0.64 8

DVarieties of grapes for white wine
:f)Data represent the mean of 10 measurements.
JIndex 5 means yield of 1,000 kg/0.1 ha.
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Table 2. Changes of °Bx during fermentation with different grapes at 20°C and after 280 days stored at 5°C

Time (day)
Grapes
0 5 9 14 280
Campbell Early 21.0 9.0£0.10? 7.0+0.06 7.0+£0.20 6.0+£0.12
MBA 21.0 10.0£0.06 7.6+£0.20 7.0+£0.10 6.4+£0.21
Carbernet Sauvignon 21.0 16.0+£0.15 12.8+0.25 10.0+0.23 6.0+0.11
NY 21576 21.0 11.0+0.12 7.8+£0.21 7.6+0.06 6.3£0.15
Canner 21.0 7.2+0.15 7.2+0.20 7.2+0.10 -
SV 18315 21.0 8.0+£0.10 7.0+0.10 6.8+£0.20 6.2+0.14
Agawan 21.0 9.0£0.10 8.0+0.10 8.0+0.15 7.2+£0.23
Black Bagal 21.0 15.4£0.10 12.1£0.10 9.0+0.10 6.0£0.15
Naples" 21.0 14.0+0.20 8.8+0.15 7.0£0.12 6.0£0.13
Aligote" 21.0 14.4£0.10 11.0£0.12 8.2+0.15 6.0£0.10
Alicante" 21.0 11.8+0.10 10.6£0.10 8.0+0.12 6.0+0.11
DVarieties of grapes for white wine
YAll values are expressed as mean+SD of triplicate experiments.
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Fig. 2. Changes of °Bx during fermentation with different grapes at 20°C. @, Campbell Early; O, MBA; ¥, Carbernet Sauvignon; ¥, NY
21576; W, Canner; [, SV 18315; @, Agawan; , Black Bagal; -@-, Naples; -O-, Aligote; - ¥-, Alicante.
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Table 3. Changes of pH during fermentation with different grapes at 20°C and after 280 days stored at 5°C

Time (day)
Grapes
0 5 9 14 280

Campbell Early 3.42+0.112% 3.17+0.065 3.03+0.081 3.07+0.058 3.45+0.010
MBA 3.4440.060 3.42+0.072 3.35+0.050 3.28+0.026 3.87+0.015
Carbernet Sauvignon 3.05+0.050 3.21£0.101 3.07+0.061 3.14+0.059 3.43+0.021
NY 21576 3.17+0.095 3.01+0.040 2.83+0.058 2.90+0.010 3.23+0.023
Canner 3.2240.060 3.39+0.030 3.40+0.100 3.43+0.020 -

SV 18315 3.64+0.062 3.71+£0.010 3.64+0.023 3.69+0.040 4.06+0.024
Agawan 3.92+0.072 3.74+0.051 3.63+0.030 3.76+0.021 3.93+0.031
Black Bagal 3.01+0.010 2.95+0.051 2.78+0.026 2.92+0.030 3.09+0.036
Naples" 3.36+0.045 3.08+0.061 2.89+0.058 2.89+0.032 3.18+0.025
Aligote" 3.63+0.047 3.43+0.067 3.29+0.042 3.28+0.030 3.70+0.014
Alicante” 3.2840.090 3.20+0.100 2.91+0.060 2.86+0.010 3.16+0.016

DVarieties of grapes for white wine
DAl values are expressed as mean+SD of triplicate experiments.
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Table 4. Changes of total acidity during fermentation with different grapes at 20°C and after 280 days stored at 5°C (unit: %)
Time (day)
Grapes
0 5 9 14 280
Campbell Early 0.55+0.021? 0.70+0.040 0.65+0.030 0.67+0.038 0.59+0.026
MBA 0.53+0.030 0.74+0.046 0.76+0.017 0.78+0.035 0.67+0.032
Carbernet Sauvignon 0.95+0.042 0.72+0.038 0.83+0.035 0.84+0.021 0.91+0.045
NY 21576 0.53+0.030 0.67+0.020 0.71+0.040 0.76+0.036 0.69+0.016
Canner 0.75+0.046 0.74+0.020 0.67+0.021 0.63+0.036 -
SV 18315 0.53+0.038 0.70+0.030 0.66+0.038 0.70+0.026 0.48+0.026
Agawan 0.65+0.050 1.03+0.025 0.89+0.040 1.03+0.038 0.93+0.051
Black Bagal 0.53+0.038 0.58+0.031 0.62+0.040 0.66+0.053 0.74+0.028
Naples" 0.43+0.040 0.55+0.046 0.55+0.026 0.65+0.026 0.62+0.017
Aligote" 0.34+0.021 0.52+0.023 0.51+0.017 0.51+0.021 0.45+0.021
Alicante" 0.40+0.020 0.55+0.026 0.62+0.038 0.65+0.036 0.67+0.014
DVarieties of grapes for white wine
PAll values are expressed as mean+SD of triplicate experiments.
Table 5. Changes of alcohol content during fermentation with different grapes at 20°C and after 280 days stored at 5°C (unit: %)
Time (day)
Grapes
0 5 9 14 280
Campbell Early 0.0 9.7+1.00? 10.4+0.47 11.4+£0.40 11.8+0.16
MBA 0.0 8.9+0.46 10.2+0.36 11.4+0.58 11.6+0.22
Carbernet Sauvignon 0.0 2.3+0.40 7.2+0.31 9.4+0.40 11.7+0.24
NY 21576 0.0 9.1+0.46 11.2+0.69 12.9+0.57 12.4+0.34
Canner 0.0 10.4+0.51 10.8+0.60 11.4+0.47 -
SV 18315 0.0 9.7+0.68 10.2+0.71 10.8+0.76 10.6+0.12
Agawan 0.0 10.2+0.40 10.2+0.36 11.0+0.60 11.2+0.34
Black Bagal 0.0 3.7+0.32 7.0+0.68 9.5+0.36 11.7+£0.12
Naples" 0.0 6.5+0.32 8.5+0.35 11.0+£0.46 11.1£0.42
Aligote" 0.0 4.5+0.44 7.8+0.32 10.4+0.56 10.6+0.23
Alicante" 0.0 4.9+0.90 8.0+0.50 10.6+0.42 10.5+£0.25
DVarieties of grapes for white wine
PAll values are expressed as mean+SD of triplicate experiments.
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Fig. 3. Changes of alcohol content during fermentation with different grapes at 20°C. @, Campbell Early; O, MBA; V¥, Carbernet
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Table 6. Changes of L value of wines during fermentation with different grapes at 20°C and after 280 days stored at 5°C

Time (day)
Grapes
0 5 9 14 280
Campbell Early 75.98+1.22% 56.59+1.25 52.36+1.12 54.11+£3.42 53.96+1.54
MBA 71.52+2.16 32.41+0.59 26.20+2.10 44.12+1.65 39.19+1.65
Carbernet Sauvignon 85.21+3.21 3491+£2.10 33.96+0.68 56.65+2.85 38.09+1.78
NY 21576 45.51+0.94 5.63+0.12 8.29+0.45 12.00£1.06 18.55+2.14
Canner 73.03+£1.24 2791+£2.74 27.11+2.14 33.27+2.01 -
SV 18315 84.91+2.98 62.45+2.65 59.19+2.14 59.62+1.00 56.32+2.13
Agawan 23.69+£2.59 12.10+1.45 7.31+0.89 3422+2.10 25.72+2.63
Black Bagal 85.55+£4.02 49.90+2.12 46.88+2.52 48.24+3.50 49.85+1.24
Naples" 73.47+£2.75 91.51+3.56 96.63+1.74 91.82+2.06 96.48+2.74
Aligote" 80.31+1.63 97.22+4.20 97.10+£3.85 96.83+5.32 95.58+1.58
Alicante" 71.75£1.98 96.58+5.21 93.11+4.05 94.80+4.15 89.72+1.62
DVarieties of grapes for white wine
YAll values are expressed as mean+SD of triplicate experiments.
Table 7. Changes of a value of wines during fermentation with different grapes at 20°C and after 280 days stored at 5°C
Time (day)
Grapes
0 5 9 14 280
Campbell Early 9.34+2.32% 62.81+£2.48 67.06+2.45 67.04+1.85 46.98+1.58
MBA 11.30+1.45 45.01+2.98 4531+1.35 57.37+1.76 34.54+0.98
Carbernet Sauvignon 5.16+0.08 63.45+2.45 64.43+1.63 67.03+1.65 58.31+0.76
NY 21576 55.29+3.65 36.51+1.69 41.02+1.02 46.33+£1.48 53.20+0.86
Canner 32.86+2.85 59.39+1.94 57.77+1.35 59.34+1.35 -
SV 18315 5.48+0.48 47.34+1.85 50.89+1.84 51.25+1.69 32.19+0.69
Agawan 50.05+1.53 40.34+1.32 32.62+1.36 57.37+1.75 35.00+0.16
Black Bagal 4.22+0.58 69.32+1.85 69.74+2.06 71.32+1.35 63.07+0.32
Naples" 8.31+0.78 -1.34+0.04 -0.83+0.02 -0.79+0.03 -1.10+0.01
Aligote" 3.74+0.08 -0.86+0.06 -0.82+0.04 -0.87+0.04 -0.71£0.02
Alicante” 6.85+2.01 -1.17+0.02 -1.57+0.06 -1.73£0.03 -1.08+0.03
DVarieties of grapes for white wine
PAll values are expressed as mean+SD of triplicate experiments.
Table 8. Changes of b value of wines during fermentation with different grapes at 20°C and after 280 days stored at 5°C
Time (day)
Grapes
0 5 9 14 280
Campbell Early 46.23£1.23% 21.51£1.02 11.45+0.42 13.10+£0.41 39.15+0.56
MBA 49.50+1.24 43.90+1.35 39.22+1.65 30.06+2.03 50.55+0.41
Carbernet Sauvignon 23.22+1.65 37.69+0.34 38.02+1.51 26.52+1.25 35.14+0.25
NY 21576 29.21+1.03 18.88+£0.87 17.89+1.85 23.68+1.95 33.20+0.36
Canner 14.87+0.59 40.14+0.09 38.62+0.84 35.73+0.89 -
SV 18315 12.72+0.98 4.25+0.01 3.44+0.04 2.50+0.23 32.09+0.84
Agawan 10.07£1.02 29.59+0.35 20.04+1.01 3891+1.25 44.10+0.65
Black Bagal 28.20+1.30 12.09+0.11 18.75+0.85 9.80+1.08 13.50+0.58
Naples" 51.59+1.25 21.86+£1.06 7.00+0.04 9.18+1.32 7.81+0.59
Aligote" 40.32+1.68 6.97+0.84 5.40+0.08 7.19+1.05 6.22+0.75
Alicante" 44.43+0.84 9.17+0.65 17.88+£0.96 11.76+1.04 12.79+1.77
YVarieties of grapes for white wine
DAl values are expressed as mean+SD of triplicate experiments.
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Fig. 4. Changes of L value of wines during fermentation with different grapes at 20°C. @, Campbell Early; O, MBA; V¥, Carbernet
Sauvignon; V, NY 21576; M, Canner; [, SV 18315; 4, Agawan; <, Black Bagal; -@-, Naples; -O-, Aligote; - ¥ -, Alicante.

100

a-value

0 2 4 6 8 10 12 14
Time (day)

10
s},
A
‘K\ N
6 \\\\
\\\
v 4 AR
3 TR NN
[ S
= ~ \\\
L RN
Y
R
AN
oF \\
—oooo=== O 0
21 W v
4 L
0 2 4 6 8 10 12 14
Time (day)

Fig. 5. Changes of a value of wines during fermentation with different grapes at 20°C. @, Campbell Early; O, MBA; V¥, Carbernet
Sauvignon; V, NY 21576; M, Canner; [, SV 18315; 4, Agawan; <, Black Bagal; -@-, Naples; -O-, Aligote; - ¥ -, Alicante.
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Fig. 6. Changes of b value of wines during fermentation with different grapes at 20°C. @, Campbell Early; O, MBA; V¥, Carbernet
Sauvignon; V, NY 21576; M, Canner; [, SV 18315; 4, Agawan; <, Black Bagal; -@-, Naples; -O-, Aligote; - ¥ -, Alicante.
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Table 9. Changes of polyphenol concentration wines during fermentation with different grapes at 20°C and after 280 days stored at 5°C

(unit: mg/mL)

Time (day)
Grapes
0 5 9 14 280
Campbell Early 0.26+0.042% 0.47+0.031 0.69+0.036 0.71£0.056 0.66+0.016
MBA 0.18+0.032 0.42+0.026 0.50+0.047 0.55+0.045 0.59+0.018
Carbernet Sauvignon 0.12+0.034 0.50+0.035 0.74+0.063 0.88+0.058 0.79+0.020
NY 21576 0.40+0.024 1.35+0.052 1.50+0.098 1.40+0.087 0.98+0.019
Canner 0.26+0.014 0.71£0.065 0.78+0.058 0.77+0.052 -
SV 18315 0.16+0.026 0.45+0.038 0.56+0.042 0.62+0.014 0.93+0.008
Agawan 0.78+0.014 0.83+0.052 0.98+0.069 0.93+0.038 0.68+0.007
Black Bagal 0.14+0.006 0.63+0.043 0.70+0.047 0.73+£0.045 0.93+0.011
Naples" 0.29+0.021 0.12+0.006 0.22+0.015 0.19+0.009 0.16+0.002
Aligote" 0.18+0.007 0.16+0.010 0.16+0.008 0.17£0.004 0.12+0.001
Alicante" 0.15+0.007 0.22+0.089 0.12+0.007 0.15+0.001 0.09+0.001
DVarieties of grapes for white wine
PAll values are expressed as mean+SD of triplicate experiments.
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Fig. 7. Changes of polyphenol concentration of wines during fermentation with different grapes at 20°C. @, Campbell Early; O, MBA;
WV, Carbernet Sauvignon; Y, NY 21576; l, Canner; [, SV 18315; 4, Agawan; <, Black Bagal; -@-, Naples; -O-, Alogote; - ¥-, Alicante.
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Table 10. Sensory quality of red wines made from domestic new grapes after 280 days of fermentation at 5°C

Grapes Color Flavor Taste Overall acceptability
Control* 4.33+0.49" 3.67+0.89° 3.75+0.75% 4.25+0.45%
Campbell Early 3.00+0.95" 2.17+0.94° 2.83+0.72" 2.58+1.00"
Black Bagal 3.67+0.78® 3.42+0.67 3.42+0.51® 3.75+0.62*
Agawan 1.75+0.97¢ 2.08+0.90° 1.75+0.75¢ 1.83+0.83¢
NY 21576 425+0.87* 3.50+0.52¢ 2.83+0.94° 4.00+0.60*

SV 18315 3.00+£0.95° 2.83+0.72" 3.00+0.83" 2.83+0.58"
Carbernet Sauvignon 4.50+0.80* 3.25+0.97* 3.42+0.51% 3.83+0.39°
MBA 2.75+1.22° 2.08+0.79¢ 2.58+0.79° 2.17+1.11°

*Imported red wine on market

““Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).

Table 11. Sensory quality of white wines made from domestic new grapes after 280 days of fermentation at 5°C

Grapes Color Flavor Taste Overall acceptability
Control* 425+0.45% 3.92+0.51°* 3.83+0.72% 4.08+0.67°
Aligote 3.50+0.52" 3.17+0.72% 2.9240.79" 2.75+0.45"
Naples 3.83+0.39® 3.50+0.67" 3.42+0.51% 3.33+0.65"
Alicante 3.33+£0.78° 2.83+0.39¢ 2.50+0.52¢ 2.50+0.52°¢

*Imported white wine on market

““Means with the same letter in column are not significantly different by duncan’s multiple range test (p<0.05).
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