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Abstract

Muscat Bailey A grapes, one of the major grape varieties in Korea, contain 18-20% (w/w) sugars, which is less
than the amount required to make red wine. In the present study, fermentation of freeze-concentrated Muscat Bailey
A grape juice to 24 °Brix was performed using several industrial wine yeasts, including Saccharomyces cerevisiae
0G,, S cerevisiae Fermivin and S cerevisiae W-3. During fermentation, changes in the levels of soluble solids,
alcohols, and yeast viable counts were monitored. Wine quality parameters including organic acid, minor alcohol,
sensory score, etc. were also analyzed. Alcohol contents reached maximal levels after 9 days of fermentation, and
were 12.6% (v/v) when Fermivin was used and 13% (v/v) when strains OC; and W-3 were used. No major difference
between strains was apparent, except that Fermivin fermentation was somewhat slower in terms of both alcohol
production and sugar consumiption. Similar levels of soluble solids and total phenols were measured in wines fermented
by each of the three strains. The total acid level of W-3 wine was high, whereas the alcohol content of Fermivin
wine was low. Although the wines were variable in terms of acetaldehyde and minor alcohol contents, the levels
of these materials were much lower than the limits set by the Korean National Tax Service. Upon sensory evaluation,
OC; wine obtained the highest scores in terms of color, flavor, and overall acceptance. However, the best taste
score was awarded to the Fermivin wine, which had the same flavor score as OC; wine but a slightly lower overall

acceptance score.
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Fig, 1. Changes in the soluble solids (A) and alcoho! contents (B) during fermentation of freeze-concentrated Muscat Bailey A grape juice

by various wine yeasts.

O ; 8 cerevisige 0C;, W ; . cerevisiae Fermivin, & ; S, cerevisiae W-3

Table 1. General properties of the wine after fermentation of
freeze-concenirated Muscat Bailey A grapes by various wine
yeasts

Strain
ltem S. cerevisiae 8. cerevisige  S. cerevisiae

0,67 Femivin W-3
Aleohol (%, viv) 130 12,6 130
Soluble solids (“Brix) 82 90 80
Reducing sugar {mgfmL) 045 222 042
Total acid (%) 0.69 0.62 071
pH 3.65 367 348
Total polypheno! (mg/mL) 142 1.56 152

Table 2. Coutents of organic acid in the wine after fermentation
of freeze-concentrated Muscat Bailey A grapes hy various wine
yeasts

Organic acid (ppmy)

Strain -
Malic acid Tartaric acid Citric acid Lactic acid
S. cerevisige OC; 763 356 141 2,619
S. cerevisiae Fermivin 1,751 403 155 2,407
S. cerevisiae W-3 758 343 235 1,831

o} Ababakat F44ke) ShREL- S, cerevisiae Femivin 55
7F oha A vighen] FALEE S, cerevisiae W-3, 4R
8. cerevisige OC; X571 &2 e Hloh Ay e
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Ee Z o etk dE F P ko] dold AL
BA%E g T ARl AAY Ao AAHn A
A gegol ki At o] B2 AL IxF UE T
malolactic 9F&7F 2 PE vl Ao FHEHT)

lev]
T

Viable count (log efu/mb
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Fig. 2. Changes in the yeast viable counts during fermentation of

freeze-concentrated Muscat Bailey A grape juice by various wine
yeasts.

O ; 8 cerevisize OC,, W ; S cerevisioe Fermivin, & ; S. cerevisiae W-3
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Table 3. Contents of acetaldehyde and minor alcohols in the wine after fermentation of freeze-concentrated Muscat Bailey A grapes by

various wine yeasts

Strain

Content (ppm)

Acetaldehyde Methanol Propyt alcohol iso-Butyl alcohol iso-Amy! aleohol
3. cerevisiage OC, 31.99+1.80 144.1£6.30 1694+1.50 5395250 129.1£7.80
S. cerevisige Fermivin 33.6341.90 140.7£5.20 21.05£1.63 51382238 97.17+5.81
S. cerevisige W-3 30.36+1.89 79,7440 32.60+1.90 7692:2.80 100.8:6.82
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Table 4. Color values of the wine after fermentation of freeze-
concentrated Muscat Bailey A grapes by various wine yeasts

Hunter’s color value
a b
S. cerevisiae OC, 1387 077 283 25210.20 47.08+0.06 12.56+0.03
S. cerevisiae Fermivin  1.313 076 274  25.30:006 45.28+0.06 11.95+0.02
1250 091 314 3093:0.02 5586£0.11 164440.11
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Table 5. Sensory evaluation of the wine after fermentation of
freeze-concentrated Muscat Bailey A grapes by various wine
yeasts

. Sensory score
Strain
Color Flavor ~ Taste  Overall acceptance
S. cerevisiae OC, 360" 3100 2400 3.10°
S. cerevisige Fermivin -~ 3.10° 3100 2.50° 3.00°
S, cerevisiaze W-3 3000 2900 226° 2.80°

a, b and ¢ represent scores within a row followed by the same superscript are
not significantly different at 5% level using Duncan’s multiple range test. Sensory
evaluation was conducted by 20 members of panel using scoring difference test
and sensory scores were 5, excellent ; 3, fair ; 1, very poor.
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