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Quality Improvement of Campbell Early Wine by Mixing
with Different Fruits
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Abstract Moru (wild grape), blueberry, bokbunja (blackberry), and blackcurrant were mixed with domestic Campbell
Early grapes to improve the quality of domestic wines made from the grape. The color of the Campbell wine was greatly
darkened by mixing it with the fruits. The L-value of the wine color during fermentation was lowered from 34 to 6~13
by mixing it with 20% bokbunja or blackcurrant. In addition, the a-value of the wine color during fermentation was
lowered from 54 to 36~46 by mixing it with 20% bokbunja or blackcurrant. The mixing of moru or blueberry also
lowered the L- and a-values, but this darkening effect was not higher than that of the Campbell wine that was mixed with
bokbunja and blackcurrant. The polyphenol concentration of the wine was greatly increased by mixing it with blackcurrant
and bokbunja. The blackcurrant mixed wine had a polyphenol concentration as high as 1.87 mg/mL, whereas the wine
made from the Campbell Early grapes alone contained only 1.02 mg/mL of polyphenols after 15 days of fermentation. A
sensory evaluation showed that the quality of Campbell wine was the least favorable among different grapes, but its quality
was greatly improved by mixing it with bokbunja, black currant, and moru.
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Table 1. Physicochemical properties of imported red wines

=2 B3] A 39 A A 4 F (2007)

- . Ale. . Acidity Color Polyphenol
Grape varieties Nation °Brix H
pe v (%) P (%) L a b (mg/ml)
Merlot 100% France - 7.0 3.40 0.54 159 50.5 317 -
Cabernet Sauvignon 100% Chile - 8.0 3.37 0.54 12.1 45.6 272 -
Cabernet Sauvignon 100% Chile - 8.0 3.51 0.57 7.6 39.7 22.3 -
Carmenere 100% Chile - 8.0 3.70 0.62 12.1 447 27.7 -
Sangiovese 100% Italy - 7.4 3.49 0.59 17.3 50.4 35.6 -
Zinpandel 100% USA - 8.0 3.57 0.63 15.8 49.1 32.0 -
Shiraz 100% Australia 134 9.4 3.28 0.62 11.9 454 453 197
Cabernet Sauvignon 95%, Merlot 5% Chile 12.8 9.0 3.50 0.52 16.4 51.0 524 1.80
Cabemet Sauvignon 70%, Carmenere 20%, vy 197 90 338 052 144 483 491  2.19
Cabernet Franc 10%
Sangiovese 60%, Cabernet Sauvignon 20%,
Merlot 15%, Shiraz 5% Italy 12.4 8.8 3.67 0.54 10.3. 42.1 42.7 2.44
0, 0,
Malbec 40%, Merlot 30%, Argentina 124 80 338 058 187 534 463 171

Cabernet Sauvignon 30%

oltk: 33, FA &tk 2%, v A gk 13)E AASAL
HzZE 93 BF I=F2 YEFXTFA0] Cabemnet Sauvignon
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Table 2. Changes of °Brix during fermentation with different fruits at 20°C and after 150 days stored at 5°C

Time (day)

Grapes
0 3 6 9 12 15 150
C 100% 20 16.0 11.0 7.0 6.6 6.0 6.4
MB 100% 20 14.0 10.0 6.5 6.3 6.2 64
ST 100% 20 13.0 7.0 6.7 6.4 6.4 6.8
BL 100% 20 19.0 18.1 17.0 16.0 14.0 8.0
MO 100% 20 17.8 11.5 9.5 7.8 7.8 7.8
C 80% + BL 20% 20 - 16.5 11.0 7.3 72 6.0 6.5
C 80% + MO 20% 20 15.0 9.5 6.3 62 6.0 6.4
C 80% +BC 20% 20 15.0 72 6.6 7.0 7.0 72
C 80% + B0 20% 20 15.0 7.0 6.5 6.0 6.0 64

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja
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Fig. 1. Changes of °Brix during fermentation with different fruits at 20°C. C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru,

BC: blackcurrant, BO: bokbunja.
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Table 3. Changes of pH during fermentation with different fruits at 20°C and after 150 days stored at 5°C

Time (day)
Grapes
0 3 6 9 12 15 150
C 100% 3.19 3.11 332 323 3.14 3.09 3.34
MB 100% 3.12 3.14 327 327 327 3.25 3.15
ST 100% 3.63 3.50 3.50 3.53 3.56 3.59 345
BL 100% 2.79 2.73 2.74 2.75 2.73 2.76 2.62
MO 100% 3.70 3.75 3.82 3.87 3.82 3.76 3.94
C 80% + BL 20% 3.16 3.02 3.18 321 324 3.31 323
C 80% +MO 20% 3.18 3.14 3.31 3.28 325 322 3.12
C 80% + BC 20% 3.05 3.07 3.09 3.11 3.19 3.21 323
C 80% + B0 20% 341 3.23 3.34 3.31 3.28 329 3.25
C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja
Table 4. Changes of total acidity during fermentation with different fruits at 20°C and after 150 days stored at 5°C
Time (day)
Grapes
0 3 6 9 12 15 150
C 100% 0.44 0.56 0.81 0.79 0.77 0.75 0.65
MB 100% 0.57 0.73 0.93 0.87 0.81 0.78 0.96
ST 100% 027 0.40 0.57 0.53 0.48 0.46 0.53
BL 100% 1.52 1.50 1.48 1.42 0.96 1.03 1.19
MO 100% 1.06 1.29 1.09 1.11 0.86 1.07 0.72
C 80% + BL 20% 0.67 0.70 0.71 0.73 1.00 0.97 0.87
C 80% + MO 20% 0.56 0.69 - 092 0.78 0.78 0.71 0.80
C80%+BC20% 1.37 134 1.31 1.25 1.52 1.49 135
C 80% + B0 20% 0.57 0.77 0.97 0.89 0.81 0.78 0.82

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja
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Table 5. Changes of alcohol content during fermentation with different fruits at 20°C and after 150 days stored at 5°C (unit: %)
Time (day)
Grapes
0 3 6 9 12 15 150
C 100% 0.0 4.0 6.6 8.7 10.9 11.6 10.8
MB 100% 0.0 7.6 8.1 9.8 114 11.6 11.0
ST 100% 0.0 52 6.0 g4 10.8 112 112
BL 100% 0.0 0.0 1.8 2.4 34 5.7 114
MO 100% 0.0 3.1 5.0 8.5 10.0 11.0 10.6
C 80% + BL 20% 0.0 4.1 6.5 8.6 11.4 11.8 11.2
C 80% + MO 20% 0.0 74 9.5 10.0 10.0 11.0 10.8
C 80% +BC 20% 0.0 4.0 6.2 9.0 10.0 10.8 9.8
C 80% + B0 20% 0.0 8.6 10.2 10.5 10.8 11.0 10.2
C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja
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Fig. 2. Changes of alcohol content during fermentation with different fruits at 20°C. C: Campbell, MB: MBA, ST: Stuben, BL: blueberry,

MO: moru, BC: blackcurrant, BO: bokbunja.
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Table 6. Changes of L value of wines during fermentation with different fruits at 20°C and after 150 days stored at 5°C

Time (day)

Grapes 0 3 6 9 12 15 150

C 100% 64.9 57.0 51.1 459 40.8 356 34.1

MB 100% 65.8 43.6 274 283 29.1 29.2 16.7
ST 100% 39.8 385 38.0 35.7 333 29.5 23.3

BL 100% 38.6 33.9 304 25.8 242 23.1 20.7
MO 100% 4.8 0.0 4.6 3.5 57 40 1.0

C 80% +BL 20% 43.1 38.0 37.5 37.0 35.0 33.0 309
C 80% + MO 20% 45.6 364 23.7 20.0 20.0 18.6 17.7
C 80% +BC 20% 4.6 16.2 13.1 16.9 169 169 133
C 80% +B0O 20% 8.6 12.0 10.8 9.6 12.8 8.9 5.6

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja

Table 7. Changes of a value of wines during fermentation with different fruits at 20°C and after 150 days stored at 5°C

Time (day)
Grapes
0 3 6 9 12 15 150
C 100% 20.1 50.8 62.0 64.1 66.1 67.6 54.2
MB 100% 149 356 463 533 60.4 55.0 39.7
ST 100% 309 54.6 60.2 61.9 63.6 61.5 53.7
BL 100% 61.5 60.0 61.0 59.7 604 594 56.6
MO 100% 34.6 273 34.6 329 354 331 28.6
C 80% + BL 20% 38.6 52.0 61.2 67.5 67.4 65.3 62.0
C 80% + MO 20% 51.6 524 54.5 539 534 51.8 483
C 80% +BC 20% 34.6 50.5 46.8 51.8 51.8 51.6 45.6
C 80% + B0 20% 399 317 31.0 36.5 39.0 39.8 36.0

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja

Table 8. Changes of b value of wines during fermentation with different fruits at 20°C and after 150 days stored at 5°C

Time (day)
Grapes
0 3 6 9 12 15 150
C 100% 42.4 42.0 364 36.7 369 35.6 395
MB 100% 37.1 36.5 36.2 41.5 46.7 320 40.4
ST 100% 451 382 194 222 25.0 29.0 325
BL 100% 39.8 40.5 424 484 46.5 452 51.1
MO 100% 259 16.6 19.0 16.3 20.7 14.5 27.0
C 80% + BL 20% 451 326 364 36.5 35.0 336 4.5
C 80% + MO 20% 437 439 442 41.6 39.0 355 44.6
C 80% +BC 20% 15.2 326 25.8 38.6 37.0 36.2 47.0
C80% + B0 20% 194 172 22.7 26.1 27.1 229 329

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja
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Fig. 3. Changes of L value of wines during fermentation with different fruits at 20°C. C: Campbell, MB: MBA, ST: Stuben, BL: blueberry,

MO: moru, BC: blackcurrant, BO: bokbunja.
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Fig. 4. Changes of a value of wines during fermentation with different fruits at 20°C. C: Campbell, MB: MBA, ST: Stuben, BL: blueberry,

MO: moru, BC: blackcurrant, BO: bokbunja.
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Fig. 5. Changes of b value of wines during fermentation with different fruits at 20°C. C: Campbell, MB: MBA, ST: Stuben, BL: blueberry,

MO: moru, BC: blackcurrant, BO: bokbunja.
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Fig. 6. Changes of polypheno

Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja.
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Table 9. Changes of polyphenol concentration of wines during fermentation with different fruits at 20°C and after 150 days stored at 5°C

(unit: mg/mL)

Time (day)
Grapes
0 3 6 9 12 15 150
C 100% 033 0.57 0.70 0.78 0.85 1.02 0.78
MB 100% 0.23 0.50 0.60 0.80 0.80 0.95 0.54
ST 100% 0.46 0.89 1.09 1.22 1.35 1.46 0.89
BL 100% 0.52 0.78 0.89 0.98 1.10 1.21 0.77
MO 100% 1.57 2.05 225 2.69 2.64 2.62 2.12
C 80% + BL 20% 0.48 0.74 0.86 0.79 097 1.07 0.77
C 80% + MO 20% 0.41 0.86 0.98 1.12 1.25 1.31 1.15
C 80% + BC 20% 1.56 1.39 1.41 1.45 1.60 1.87 1.30
C 80% + BO 20% 1.16 1.05 1.07 1.23 1.38 1.40 0.99

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja.
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Fig. 7. Pictures of wines made from different fruits. C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO:

bokbunja F: imported wine.
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Table 10. Sensory quality of wines made from different grapes after 200 days of fermentation at 5°C

Grapes Color Flavor Taste Overall acceptability
C 100% 2.58£0.51° 2.17+£0.39¢ 242+051° 2.42£0.51°
MB 100% 2.58+0.79° 2.92+ 1.00° 2.83+£0.83° 242+0.67°
ST 100% 3.42+0.90° 3.67+0.78® 2.83+0.83" 3.58+0.67°
BL 100% 442+0.67° 3.92+0.90° 3.67 +0.65° 4.00 £0.85*
MO 100% 3.00+ 135 3.00 £0.95% 2.50+ 1.00° 2.67+0.89°

C: campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru.

Table 11. Sensory quality of wines made from Campbell Early and different fruits after 200 days of fermentation at 5°C

Grapes Color Flavor Taste Overall acceptability
C 100% 2.50+0.52° 2.33£0.49° 2.25+045° 2.25+£045¢

C 80% + BL 20% 2.67+0.89° 2.92+1.08> 3.08+1.16° 2.83 + 1.03¢

C 80% + MO 20% 4.00£0.60* 3.50+ 0.67° 3.42+0.79® 3.42+051%

C 80% + BC 20% 442+£067° 3.92+£0.90° 3.50 £ 0.67® 3.92+0.79®

C 80% + B0 20% 442+0.79* 4.17+0.83* 3.88 + 0.86 4,17 +£0.83°

C: Campbell, MB: MBA, ST: Stuben, BL: blueberry, MO: moru, BC: blackcurrant, BO: bokbunja.
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