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Quality Characteristics of Black Raspberry Wine added with wild grape
by Yeast Strains and Fermentation Conditions
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'Dept. of Convergence Industry, Seoul Venture University
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Abstract The objective of this study was to improve the quality of black raspberry wine added with wild grape,
based on selection of yeast strains and fermentation conditions. The Y1 yeast(Lalvin 71B) indicated significantly
higher lactic acid, ester, fusel oil content after fermented mashing than other samples tested and had an effect on the
reduction of acidity and enhanced aroma of black raspberry wine. In addition, the high fermentation temperature(25C)
using Y1 yeast showed much higher tendency to retain components of aroma (ethyl acetate, higher alcohols) and the
highest overall preference including sensory evaluation than that of low fermentation temperture(15°C). Thus, the
fermentation using Y1 yeast at 25°C can be applied to positively improve the taste and flavor of production of black
raspberry wine added wild grape.
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Fig. 1. Change of alcohol concentration during fermentation
using different yeasts
Y1: Lalvin 71B, Y2: Uvaferm BDX, Y3: Lalvin M, Y4: Fermivin
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Fig. 2. Change of total acidity during fermentation
using different yeasts
Y1: Lalvin 71B, Y2: Uvaferm BDX, Y3: Lalvin M, Y4: Fermivin
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Table 1. Organic acid of fermented mashing prepared using different yeasts
Organic acid BlacklR.aspberry Y1 Y2 Y3 Y4
juice
Citric acid (mg/L) 3,085.9+6.1 4,373.7£9.0° 4,673.1+5.9° 4,883.5+7.2° 4,664.7+7.9°
Tartaric acid (mg/L) 1,910.6+9.1 563.5+5.3" 582.4+8.3 776.6+9.5° 606.6+7.2°
Malic acid (mg/L) 1,128.7+6.0 944.6+5.8" 1,318.9+3.6" 1,401.1£7.7° 1,369.3+6.4™
Succinic acid (mg/L) ND" 1,297.4+9.3" 1,164.9+9.9° 1,279.248.6" 1,083.7+6.1°
Lactic acid (mg/L) ND 370.8+7.9° 256.9+5.5° 193.4+5.9° 192.9+4.6"
Acetic acid (mg/L) 53.7+1.1 138.1+3.5" 258.3+4.3 380.3+8.8° 199.6+2.8

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.

Mean+SD(n=3).
Y Not detected.
Y1: Lalvin 71B, Y2: uvaferm BDX, Y3: Lalvin M, Y4: Fermivin

Each value is expressed as
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Table 2. Aroma compounds of fermented mashing prepared using different yeasts

Aroma compounds Y1 Y2 Y3 Y4
Methyl alcohol(mg/L) 108.5+1.4" 104.6+0.2" 116.4£0.1° 106.6+0.1*
n-propanol(mg/L) 44.420.2° 37.340.3° 42.740.1° 42.340.3°
i-butanol(mg/L) 59.40.3° 118.9+0.4° 96.6+0.4° 64.6£0.4°
n-butanol(mg/L) 6.0+0.5 ND? ND ND
i-amyl alcohol(mg/L) 391.0+3.2° 527.3+3.9° 354.6+0.4" 357.1%0.7°
n-amyl alcohol(mg/L) ND ND ND ND
Total fusel oil(mg/L)" 683.6+3.4° 500.8.£4.7° 494.0+0.8" 464.0+1.2°
Acetate isobutyl ester(s0/L) ND ND ND ND
Ethyl acetate(mg/L) 43.8+0.3" 37.3+0.2° 34.240.3° 30.5+0.3°
Ethyl n-valerate(y(/L) ND ND ND ND
Ethyl n-caproate(y(/L) ND ND ND ND
Lactic acid ethyl ester(x0/L) ND ND ND ND
n-octanoic acid ethyl ester(u(/L) ND ND ND ND
Ethyl n-caprate((/L) ND ND ND ND
Succinate diethyl ester (14/L) ND 4.6+0.6" 5.8+0.3" 5.1£0.9°

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.

Mean+SD(n=3).

Y Sum of n-propanol, i-Butanol, n-Butanol, i-Amyl alcohol, n-Amyl alcohol

? Not detected.
Y1: Lalvin 71B, Y2: uvaferm BDX, Y3: Lalvin M, Y4: Fermivin
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Fig. 3. Change of alcohol concentration during fermentation
by temperature
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Fig. 4. Change of total acidity during fermentation
using different temperature
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Table 3. Organic acid of fermented mashing prepared different temperature
Organic acid Black Raspberry juice 25T 20C 15C
Citric acid (mg/L) 3,085.9+6.1 4,173.149.0° 4,516.7+7.0° 4,572.246.5°
Tartaric acid (mg/L) 1,910.6+9.1 523.045.3° 719.0+6.4° 730.345.7°
Malic acid (mg/L) 1,128.7+6.0 914.1+5.8" 986.145.7° 974.8+6.7°
Succinic acid (mg/L) ND" 1,220.449.3* 1,213.64.7" 1,156.8+8.3"
Lactic acid (mg/L) ND 390.2+7.9° 316.345.0° 286.1+5.7°
Acetic acid (mg/L) 53.7+1.1 118.143.5° 157.145.8° 254.4+6.9°

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.

Mean+SD(n=3).
D Not detected.

Each value is expressed as

Table 4. Aroma compounds of fermented mashing prepared different temperature

Aroma compounds 25T 20C 15C
Methyl alcohol(mg/L) 108.5+1.4° 104.8+0.3° 104.541.5°
Furfural(z0/L) 11.5+0.2° 12.7+0.6 21.0+0.5
n-propanol(mg/L) 44.4£0.2° 42.5+1.0" 44.3£0.7"
i-butanol(mg/L) 59.4+0.3" 61.3£0.6" 65.2+1.0°
n-butanol(mg/L) 6.0+0.5" 3.3+0.1° 2.5+0.3"
i-amyl alcohol(mg/L) 391.0£3.2° 368.9+1.4" 324.8+2.1°
n-amyl alcohol(mg/L) 0.0£0.0 0.0£0.0 0.0£0.0
Total fusel oil(mg/L)" 500.843.4° 476.0+1.0° 436.7£1.7°
Acetate isobutyl ester(u0/L) ND? ND ND
Ethyl acetate(mg/L) 37.8+0.3" 34.840.8° 30.2+0.9°
Ethyl n-valerate(u(/L) ND ND ND
Ethyl n-caproate(u(/L) ND ND ND
Lactic acid ethyl ester(u(/L) ND ND ND
n-octanoic acid ethyl ester(x0/L) ND ND ND
Ethyl n-caprate(u(/L) ND ND ND
Succinic acid diethyl ester(x0/L) ND ND ND

Values with different letters were significantly different at p<0.05 by Duncan's multiple range test.

Mean+SD(n=3).
Y Sum of n-propanol, i-Butanol, n-Butanol, i-Amyl alcohol, n-Amyl alcohol
2

Not detected
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