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Development of Red Wine Using Domestic Grapes,
Campbell Early. Part (I)
- Chracteristics of Red Wine Fermentation Using Campbell Early
and Different Sugars -

Jae-Sik Kim, Ji-Young Sim and Cheol Yook
Department of Food Science and Technology, Youngdong University

Red wines were prepared with Campbell Early harvested at Youngdong, Chungbuk Province in 1999 of which
average sugar content and total acidity(tartaric acid %) were 12°Brix and 0.7 %, respectively. In order to inves-
tigate the effect of addition of various sugars on the quality of red wine, sucrose, xylitol, glucose, corn syrup,
high fructose corn syrup(HFCS) and isomaltooligosaccharide(IMO) were added to musts to have 21°Brix of sugar
content. Fermentation of red wine in which glucose was added was faster than any other sugars with the final
ethanol content of 12%((v/v). Wines to which sucrose and HFCS were added showed similar fermentation rates
to glucose added one but alcohol contents were 10.3%(v/v) and 11.2%(v/v), respectively. Alcohol contents of
wines made with xylitol, corn syrup and IMO was relatively low to about 7% (v/v) after fermentation. The pH
values of wines were almost unchanged in all treatments during fermentation and the total acidities of wines
were decreased from 0.7% to lower than 0.3%. The colors of wines were changed to redder and darker during
fermentation. In sensory evaluation xylitol added wine showed the best preference and kept xylitol unfermented

in it.
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Fig. 1. Changes of alcohol content during red wine
fermentation

Alcohol content(%)

|

&b
§\|

1
i
i
i
l
I
I
1
lf
|

b

-+ Com syrup
—&— High fructose com syrup
-0 IMO

20 30 40 50
Fermentation time{days)
Fig. 2. Changes of sugar content during red wine fermentation
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Fig. 3. Changes of reducing sugar content during red wine
fermentation
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Table 1. The number of CO, bubbles produced from fermenter for 1 minute during red wine fermentation

=4 FHESIA) Al 33 A A 3 & (2001)

Fermentation time
Sugar source
8hr 24 hr 2 days 3 days 4 days 6 days 8 days
Sugar 0 13 140 126 67 17 9
Xylitol 0 9 94 140 33 4 0
Glucose 0 35 140 159 80 15 4
Corn syrup 0 68 153 79 24 7 4
High fructose corn syrup 0 52 148 122 74 17 0
Isomalto-oligosaccharide 0 41 152 85 35 7 4
Table 2. The number of viable yeast cells presented in wine during red wine fermentation
Fermentation time (days)
Sugar source
0 1 2 3 6 8 13 21
Sugar 1.92x10° 2.76x10° 1.40x10 3.67x10’ 7.40x10° - - 1.60x10°
Xylitol 1.47x10° 491x10° 6.08x10° - 2.30x10° 6.40x10° 1.00x10° 8.80x10°
Glucose 1.03x10° 2.30x10° 1.07x10 1.97x10’ 3.36x107 - 8.00x10° 2.36x10°
Com syrup 2.26x10° 8.30x10° 2.63x10 1.15x107 - 2.20x10° 1.00x10° 8.40x10°
High fructose corn syrup 1.50x10° 2.44x10° 8.10x10° 2.12x107 - 2.17x10° 1.00x10° 8.00x10*
Isomalto-oligosaccharide 1.31x10° 4.56x10° - 1.98x10’ 1.04x10 7.00x10’ 1.00x10° 1.22x10°
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Table 3. Total acidity of red wine during fermentation

(unit: %)
Fermentation time (days)
Sugar source
0 1 2 4 8
Sugar 076 076 068 046 0.15
Xylitol 076 076 038 038 023
Glucose 076 076 046 038 0.15
Corn syrup 076 076 038 046 023
High fructose cornsyrup  0.76 076 046 038 0.23
Isomalto-oligosaccharide 0.76 0.76 038 030 0.30
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Fig. 4. Changes of pH during red wine fermentation
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Fig. 5. HPLC chromatograms of various musts and wine showing a change of sugar content and composition

A: sucrose, B: xylitol, C: glucose, D: corn syrup, E: high fructose corn syrup, F: isomaltooligosaccharide (a): O day, (b): 8 days passed after
fermentation
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Table 4. Changes of color during red wine fermentation

Sugar Hunter” Fermentation time (days)

source color values 0 1 9 4 6 8 13 21 50
L 0.18 0.20 1.79 2.64 11.02 15.32 18.24 23.81 38.40
Sugar a 2.89 3.19 7.41 14.71 30.84 33.54 36.86 46.94 60.91
b 031 0.35 222 453 18.00 2202 2931 36.28 5462
L 0.25 0.14 1.61 452 18.39 20.14 23.46 27.28 41.54
Xylitol a 3.59 2.89 13.91 23.73 26.03 2942 38.46 53.04 64.83
b 0.43 0.23 405 7.66 11.05 17.03 24.98 40.57 51.49
L toodark  too dark 0.55 0.52 2.03 2.50 3.16 6.60 22.46
Glucose a 351 5.20 14.07 16.51 21.50 29.64 4873
b 0.9 0.90 347 4.03 542 276 38.24
L 0.32 0.29 1.05 535 18.33 21.85 26.72 37.95 4.4
Corn syrup a 3.40 3.69 13.01 22.28 37.26 41.88 51.55 54.23 58.77
b 0.55 0.48 327 8.93 29.83 34.65 39.56 44,15 49.77
Hieh L 0.27 0.20 0.43 321 10.79 18.43 30.48 34.53 42.01
cimfrs"crfl‘;fe a 3.89 2.99 9.17 16.55 30.32 35.20 52.03 56.19 5822
y b 0.47 0.35 234 5.46 17.85 32.40 34.01 45.54 52.99
. L 0.27 0.18 1.41 578 19.74 28.62 38.38 41.90 4591
somalto. a 5.38 3.49 13.51 24.06 39.23 4352 54.87 59.44 62.59

-olgosaccharide

b 0.47 031 425 9.67 31.70 34.65 39.43 46.82 48.73

“Color L; black(0)<> white(100), a; red(100~0)¢> green(0~-80), b; yellow(70~0)<> blue(0-70)

Table 5. Scores of sensory evaluation of red wines made with
different sugars

Sugar Preference”

source Color Odor Taste Total
Sugar 5.74 337 3.38 344
Xylitol 7.37 7.59 8.61 8.96
Glucose 1.00 207 1.73 1.48
Com syrup 448 5.22 6.58 4.85

High fructose corn syrup ~ 4.78 4.48 354 3.59
Isomalto-oligosacchride  6.44 507 5.50 526

UPreference is represented 9-point hedonic scale
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