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Abstract

The indigenous Saccharomyces cerevisiae strains S13 and D8 were isolated at the microbial succession stage during
spontaneous fermentation of Campbell Eady wine as a resistant to potassium metabisulfite and a high sugar
concentration. In this study, the fermentation characteristics of Campbell Eady wine were investigated and compared
with those of S. cerevisiae W-3, an industrial wine yeast. Alcohol production by the two strains was delayed at
the initial fermentation stage, but increased fast when the fermentation continued. After the fermentation, the S13
and D8 wines contained 12.6% and 13.2% (v/v) alcohol, respectively, which were significantly higher than the
alcohol content of the W-3 wine (12%, v/v). No marked differences were observed in the residual soluble solid
content and the pH. However, the S13 and D8 wines showed high levels of total acid content, including malic
and lactic acids. Especially, the lactic acid content was 8.9-fold in the S13 wine and six-fold in the D8 wine,
compared with that of the W-3 wine. The two strains produced a higher level of acetaldehyde and a lower amount
of methanol in the wine than the W-3 strain. The iso-Butanol content was lower in the two indigenous yeast wines
with similar levels of n-propanol and iso-amyl alcohol contents than that in the W-3 wine. In the sensory evaluation,
the S13 and D8 wines had higher scores for their color, flavor, taste and overall preferences than the W-3 wine.
Especially, the S13 and D8 wines had much higher scores than the W-3 wine for flavor and color, respectively.
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Fig. 1. Changes in the alcohol and soluble solid contents during
fermentation of Campbell Early wine by Korean indigenous S
cerevisiae.

During the fermentation by S cerevisize W-3 (O, @), S13 (L], l}) and D8 (2,
A), contents of alcohol (open symbols) and soluble solid (closed symbols) were

determined. An industrial wine yeast W-3 was used as a control. All the data were
expressed as meantSD (n=3).
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Fig. 2. Changes in the pH and total acid content during
fermentation of Campbell Early wine by Korean indigenous .
cerevisiae.

During the fermentation by S cerevisize W-3 (O, @), S13 (CJ, l) and D8 (A,
A), pH (open symbols) and total acid content (closed symbols) were determined. An

industrial wine yeast W-3 was used as a control. All the data were expressed as meantSD
(n=3).
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Table 1. Contents of organic acids in the Campbell Early grape juice and wine fermented by S. cerevisiae S13 and D8

Organic acid i Strain
) uice — — —
(mg/ S cerevisiae W-3 (Control) S cerevisiae S13 S cerevisiae D8
Malic acid 3,874181 106.943.1 1704+4.8 1453423
Tartaric acid 2,560+56 449427 48.7+2.3 50.3+2.8
Citric acid 323.9+11.2 704+3.3 127.6+5.7 784134
Lactic acid ND 20512 1,825+23 1,228+26

All the data were expressed as meantSD (n=3). ND, not detected.

Table 2. Contents of aldehyde and minor alcohols in the Campbell Early wine fermented by S. cerevisiae S13 and D8

Aldehyde and minor alcohols (mgfL)

Strain Acetaldehyde Methanol 1+Propanol iso-Butanol iso-Amyl alcohol
8 cerevisiae W-3 (Control) 23712 1553445 53.042.3 123.8£39 585.8419.7
S cerevisiae S13 30.0£1.7 111.3+4.7 499+1.8 93.112.4 580.2£18.3
S cerevisiae D8 25511 108.3+4.0 58.742.1 105.1£2.9 623.0£19.1

All the data were expressed as meantSD (n=3).
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Table 3. Hunter’s color values of the Campbell Early wine
fermented by S. cerevisiae S13 and D8

Hunter’s color value

Strain
L a b
S cerevisiae W-3(Control) ~ 29.83£1.62 53.37£2.98 16.74£1.03
S cerevisiae S13 25.85£1.33 47.1842.13 14.35£0.98
S cerevisiae D8 28.04£1.26 53.03£1.79 15.63£1.38

All the data were expressed as meantSD (n=3).
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Table 4. Sensory scores of the Campbell Early wine fermented
by S. cerevisiac S13 and D8

Sensory score

Strain Ovi
Color Flavor Taste erall
preference

S cerevisize W-3(Control) 3.08*+0.65 2.92°0.54 2.67°:0.62 3.00™+0.34
32574067 3420:049 2834057 3.25%+051
36674065 29274051 2924059 3.25"+0.44

S cerevisize S13

S cerevisiae D8

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

SEuket Al e
B2 ozt 2 A EXE g5 T}—’F S. cerevisiae
S13% D8 TF5 |83t AELe] E=F5 LAt

12.6%, D8 L=F+ 132%2A HZTF W-3 =52
120%E0H & &3 TS et da 3 A4
Ax o] ZE 71gA] 18] sk pH Sole & x}o]
7F QRAAT S13 X559} D8 E=F+= F4F 2 malic acid,
lactic acid $F&Fo] =7 YEt) 53] lactic acid $FaFol]
QJoj W-3 EEZFo| vl S13 ¥ =5+ 894, D8 ¥ &
F= o 609 =2 FES YERIYE B3E aR X
FE W3 IEFHY 01'51501'51] 3| = o] oha E9ko
oo e WEE S YERo] W3 T2 2%,
AEFZRAG NEANY o 1% FES YERIACE
n-Propanol ¥} iso-amyl alcohol®] &&= W-3 X &5
£ o7} I isobutanol®] ko] W-3 EEFHT}
oA WA Yelsith ”*74/\} 7J'er EAY 3N IEFE

/\ﬂ '0‘]: u} ;HH]—X% 7] oﬂ/q W- :.J-_L:_—Zrﬂ] H| o].oq
%%" A4E 4o 53] *“Oﬂ AojX= D8 T=F7}
3.667, &l A= S13 E=F7} 342802 W3 E

w0 A 308, & 20200 Ul & WSS AT

B AF7E 20133 52253 o)At A (PI00943902)
o] Al A el o3 A H AT o]l FALEH YT,
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