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Abstract

Cryoextraction (a freeze concentration using an instrument) can increase the sugar concentration in grape juice
by reducing its water content, similar to the natural freezing of grapes for natural ice wine. In this study, fermentation
of freeze-concentrated Campbell Early grape (Vitis labruscana) juice to 36 °Bx was carried out using Saccharomyces
cerevisiae strains D8 and S13 isolated from Korean grapes. During the fermentation, strains S13 and D8 showed
rapid sugar reduction and alcohol production compared with S. cerevisiae Fermivin® used as a control. After nine-day
fermentation, the residual sugar contents were lower in W13(9.77%) and D8 wine(9.07) than that in Fermivin”
wine(14.0%). Total acid content was high in the D8>S13>Fermivin® wine, in that order. The acetaldehyde content
was highest in the DS wine and lowest in the Fermivin® wine, among the three. The methanol content was slightly
higher in the SI13 and D8 wines than in the Fermivin” wine. In the sensory evaluation, the S13 wine exhibited
the highest score in flavor and taste among the three wines. Both the two S13 and D8 wines exhibited higher

. .® . .
scores than Fermivin® wine in overall preference.
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Table 1. Operating conditions of GC for the analysis of
acetaldehyde and minor alcohol contents in the wine

Item Conditions
Instrument Hewlett Packard 6890 series I
Column HP-FFAP (0.25 mm x 30 m)
Column temp. 60C(@ min) — 210°C(6°C/min) — 210°C(2 min)
Carrier gas H2,
Injection volume 1.0 uL
Make-up gas Nz, 30 mL/min
Detector Flame Ionization Detector (FID)

Injector temp. 190C
Detector temp. 200C
Split ratio 100 : 1
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Fig. 1. Changes in the soluble solids (A) and alcohol contents (B)
during fermentation of freeze-concentrated Campbell Early grape
juice.
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Fig. 2. Changes in the total acid contents during fermentation of
freeze-concentrated Campbell Early grape juice.
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Fig. 3. Changes in the yeast viable counts during fermentation of
freeze-concentrated Campbell Early grape juice.
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Table 2. General properties of the wine after fermentation of
freeze-concentrated Campbell Early grape juice

Strain
Item

Fermivin D8 S13
Alcohol (%, vfv) 12.6 152 14.0
Soluble solids (°Brix) 214 200 200
Reducing sugar (%) 14.0 9.07 9.71
Total acid (%) 0.82 097 0.96
pH 3.67 3.65 3.65

Total polyphenol (%) 0.29 032 0.33
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Table 3. Contents of acetaldehyde and minor alcohols in the wine
after fermentation of freeze-concentrated Campbell Early grape
juice

Content (pg/mL)

Stai Acetaldehyde  Methanol ;2?)%]1 iz(lz]g}tll(t))lll is;ﬂo;?}rlg {l
Fermivin 58.8 154.6 8.1 43.8 2084
D8 819 163.7 15 60.7 248.6
S13 75.6 163.7 71 624 264.9
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Table 4. Color values of the wine after fermentation of
freeze-concentrated Campbell Early grape juice

Hunter’s color value

Strain Hue Intensity
a b
Fermivin 1.03 352 6.97 18.89 4.54
D8 1.03 350 6.89 18.46 4.37
S13 1.02 352 6.9 18.90 4.53
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Table 5. Sensory evaluation of the wine after fermentation of
freeze-concentrated Campbell Early grape juice

Sensory score

Strain

Color Flavor Taste Overall acceptance
Fermivin 388" 3.50° 338 3
D8 388" 325" 325 3.86"
S13 3.88" 375" 3.63" 3.86"

"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 10 members of panel using scoring difference test and
sensory scores were 3, excellent ; 3, fair ; 1, very poor.
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