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Brewing and Quality Characteristics of New Grape
Cultivar 'Okrang’ Wine in Fermentation Process

Hye Jin Park, Wonil Choi, Jung-Mi Park, Changwon Jeong, Sidong Kim, and Hyang-Sik Yoon

Wine Research Institute, Chungcheongbukdo Agricultural Research and Extension Services

ABSTRACT This study was carried out to investigate the effects of cold maceration and heat treatment prior to
alcohol fermentation on the quality characteristics of wine made from Okrang grape cultivar. The results of this study
show that alcohol contents of wines increased as fermentation period increased, whereas °Brix values decreased. The
pH levels of wines ranged from 3.17 to 3.42 while the total acidities of wines ranged from 0.49~0.99%. The free
sugar contents of wines tended to decrease as fermentation period increased. In particular, free sugar content of wine
pre-treated at low temperature prior to alcohol fermentation slowly. Total polyphenol content of wine heat-treated
prior to alcohol fermentation was higher than those of other wines and reached a maximum value after fermentation
for 2 days. Campbell Early wine showed the strongest antioxidant effect, measured based on DPPH free radical scaveng-
ing activity, followed by Okrang wine pressing after fermentation. These results indicate that pre-treatment before
wine fermentation greatly affects wine quality and biofunctional activities.

Key words: Okrang, wine, chemical composition, polyphenol, antioxidant activity
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Table 1. Characteristics of Okrang wines produced by different pre-treatments of grape prior to alcohol fermentation

Pre-treatment” 5:3:5??31;);1) pH Total acidity (%, w/v) Soluble solid (°Brix)
0 3.3510.032‘”2) 0.54i0.012bb 16.40+0.34%
2 3.3010.01CZ 0.7810.0232 20.35+0.73"%®
4 3.26+0.01 | 0.84+0.05 13.83+£0.33
A 6 3.360.01 0.77+0.04 b 9.13+0.21™
8 3.181—0.01; 0.95jzo.03;b 7.35+0.10%
10 3.2710.028c 0.8410.0132 7.03£0.05™
11 3.30+0.01 ° 0.84+0.01 6.98+0.05
0 3.3310.022;‘1 0.5310.093‘)’ 16.40+1.29%
2 3.28+0.01 0.700.05 ' 19.25+1.04"°
4 326001 0.92+0.01 19.75+£0.26™
B 6 3.3240.03 0.69+0.03 13.30+0.50°
8 3.1710.0182b 0.99jz0.03Ba 9.98+0.05>
10 3.3040.02 0.88i0.07BZ 7.70+£0.22%
11 3.260.01 0.85+0.02 6.95+0.10%
0 3.3710.01?‘" 0.49i0.01§bb 16.00+0.14%
2 3.2910.005‘ 0.74jz0.07Bzb 20.30+0.50"*
4 3.3010.01Aa 0.85+0.04 14.25+0.06°
C 6 3.4210.025 0.79+0.02 8.98+0.15™
8 3.3010.018a 0.9240.02 " 7.58+0.05™
10 3.3910.018a 0.81+0.03 7.18+0.05"™
11 3.38+0.01 0.85+0.05 7.05+0.10™
0 3.38+0.01"° o.49¢0.02C"b 16.68+0.21%
2 3.2540.01° 0.75£0.16 " 21.58+1.17*
4 3.23i0.01i‘ 0.84+0.04" 14.03+0.05™
D 6 3.31+0.01 b o.74¢0.0230b 9.65+0.13"°
8 3.21+0.01" o.95¢0.04A*‘b 7.35+0.06"
10 3.2510.021’; 0.84i0.0132 6.75+0.24%
11 3.33+0.01° 0.84+0.02" 6.75+0.06™
0 3.31io.013;’ 0.61+0.02% 13.58+0.15%°
2 3.19io.00’5d 0.87i0.11AZ 20.53+0.25%®
4 3.18+0.00" 0.85+0.03" 11.85+0.06%
E 6 3.3010.0132 O.SSiO.OZAZ 7.33+0.21™
8 3.22io.01z 0.93+0.04" ) 6.48+0.05™
10 3.27io.01AZ 0.86i0.03:a 6.45+0.13"
11 3.3240.01 0.92+0.02" 6.58+0.13%

YA: control of Okrang, B: cold maceration at 10°C for 48 h, C: heat treatment at 65°C for 30 min, D: pressing after fermentation,

E: control of Campbell Early.

*Different capital letters in the same items indicate a significant difference (P<0.05) among different fermentation periods. Different
small letters in the same items indicate a significant difference (P<0.05) among different pre-treatments of grape prior to alcohol

fermentation.
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Fig. 1. Alcohol contents of Okrang wines produced by different
pre-treatments of grape prior to alcohol fermentation. —@—:
control of Okrang, —>—: cold maceration at 10°C for 48 h, —a—:
heat treatment at 65°C for 30 min, —M—: pressing after fer-
mentation, ——: control of Campbell Early.
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Table 2. Colorimetric characteristics of Okrang wines produced
by different pre-treatments of grape prior to alcohol fermentation

Fermentation

Pre-treatment” periods (day) Hue Intensity
0 1.220 5.508
2 1.455 2.319
4 0.849 2.172
A 6 0.642 2.447
8 0.549 2.242
10 0.514 3.201
11 0.506 2.888
0 0.963 1.868
2 1.681 3.487
4 1.725 3.488
B 6 1.178 0.982
8 1.341 0.717
10 1.140 6.729
11 0.545 1.413
0 1.439 2.235
2 0.678 8.569
4 0.772 6.658
C 6 0.947 7.640
8 0.939 7.252
10 0.573 4.336
11 0.698 4.704
0 1.487 2.235
2 1.638 2.134
4 0.885 2.156
D 6 0.613 2.246
8 0.733 1.347
10 0.570 2.046
11 0.897 1.475
0 0.649 2.332
2 0.846 3.698
4 0.509 4.352
E 6 0.448 4.162
8 0.385 3.658
10 0.433 5.452
11 0.418 4.764

YA: control of Okrang, B: cold maceration at 10°C for 48 h, C:
heat treatment at 65°C for 30 min, D: pressing after fermentation,
E: control of Campbell Early.
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Table 3. Free sugar contents of Okrang wines produced by different pre-treatments
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of grape prior to alcohol fermentation

Pre-treatment” }f:rﬂr:g:t?(tilz?;) Fructose (mg/mL) Glucose (mg/mL) Sucrose (mg/mL) Total (mg/mL)
0 115.7440.06"* 96.87+0.29% 19.16+0.022° 231.78
2 121.36+0.24"° 97.98+1.18"° 13.87+0.42%¢ 233.21
4 84.1420.11 38.360.60¢ 8.4410.01% 130.93
A 6 33.40+0.13"¢ 5.86+0.18™ 2.58+0.01"° 41.84
8 4.99+0.34%¢ 3.41£0.21% 0.87+0.02%° 9.28
10 2.14+0.06% 1.46+0.20 0.01+0.01™ 3.60
11 10.05+0.11%° 1.41+0.14% 0.01+0.00" 11.46
0 106.18+0.12<° 87.58+0.51<° 22.35+0.03% 216.10
2 114.21+0.075 108.87+0.334° 31.68+0.024° 254.76
4 115.03£0.26™ 94.20+1.20% 21.57+0.01¢ 230.80
B 6 80.03+0.03™* 36.85+0.11% 3.96:+0.03> 120.84
8 58.05+0.18" 17.13+0.29" 0.94+0.03% 76.12
10 26.64+0.01™ 3.33+0.02™ 0.01+0.00" 29.97
11 3.00+0.07% 2.00+0.03% 0.00+0.00" 5.00
0 105.76+0.20% 88.30+0.40% 18.10+0.02"¢ 212.16
2 121.59+0.13*° 08.64+0.78"° 24.74+0.12%° 244.98
4 89.34+0.14%° 43.74+0.06°° 9.28+0.01° 14235
C 6 29.91+0.11" 9.08+0.33"° 2.31£0.02™ 41.30
8 5.57+0.23% 3.82+0.30%° 0.86+0.04%° 10.24
10 2.77+0.16" 1.83+0.23" 0.02+0.01™ 4.62
11 1.02+0.15% 0.84+0.16% 0.010.00™ 1.86
0 96.81+0.10"¢ 79.87+0.20°¢ 21.75+0.05"° 198.43
2 110.97+0.07"¢ 88.07+1.07"¢ 27.39+0.35" 226.42
4 86.57+0.11 41.21+031° 9.66+0.07° 137.44
D 6 41.48+0.19™° 7.60£0.36™ 3.18+0.03"° 52.27
8 6.93+0.30™ 1.28+0.01% 0.01£0.01% 8.22
10 3.21£0.09%° 0.85+0.06™ 0.01£0.01% 4.07
11 22.22+0.09% 18.31£0.25 0.010.00% 40.54
0 88.36+0.10°¢ 65.94:+0.815¢ 0.29+0.374 154.59
2 142.27+0.10™ 116.60+£0.72* 0.04+0.005¢ 258.91
4 84.70+0.20¢ 28.38+0.57%° 0.08+0.0145 113.15
E 6 16.48+0.15 1.5240.18" 0.09+0.034% 18.08
8 0.54+0.02% 0.33+0.04" 0.02:0.00" 0.89
10 0.02+0.01% 1.01+£1.12"° 0.01+0.00% 1.04
11 1.69+0.13™ 1.48+0.19™ 0.01x0.00% 3.19

YA: control of Okrang, B: cold maceration at 10°C for 48 h, C: heat treatment at 65°C for 30 min, D: pressing after fermentation,
E: control of Campbell Early.

IDifferent capital letters in the same items indicate a significant difference (P<0.05) among different fermentation periods. Different
small letters in the same items indicate a significant difference (P<0.05) among different pre-treatments of grape prior to alcohol
fermentation.

200 Fig. 2. Total polyphenol contents of Okrang wines

produced by different pre-treatments of grape prior
to alcohol fermentation. B: control of Okrang, O:
cold maceration at 10°C for 48 h, @ : heat treatment
at 65°C for 30 min, B : pressing after fermentation,
O: control of Campbell Early. Different capital let-
ters (A-F) in the same items indicate a significant
difference (P<0.05) among different fermentation
periods. Different small letters (a-¢) in the same
items indicate a significant difference (P<0.05)
among different pre-treatments of grape prior to al-
cohol fermentation.
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% | Aa CDa AaBCDa AaABa AaABCa  Aapp Ea Fig. 3. DPPH radical scavenging activity of Okrang
2 0] Ao B N BCb Bb oEb e Ac Acad wines produced by different pre-treatments of grape
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