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Preparation of Wine Using Wild Yeast from Dried Omija and Optimal
Nutritional Requirements for Alcoholic Fermentation
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Dept. of Food Science and Nutrition, Catholic University of Daegu, Gyeongbuk 712-702, Korea

Abstract

This study was conduced to ferment high quality wine by using Omija fruit. Dry Omija farmed and dried
in the Moonkyung area was used in this study. The Omija was soaked in 10~40 folds of distilled water to
extract water—soluble components and the fluid was filtered after soaking for 6 hours at 50°C. Strains of alcoholic
yeast were isolated respectively from spoiled Omija extract. Isolated alcoholic yeasts, OM-1 and OM-2, showed
a round to ellipsoidal shape and formed white or milky white colonies on a solid YM medium. Two yeasts produced
10.33~11.23% alcohol from Omija extract adjusted to 10°Brix with sugar. Their abilities to ferment alcohol
were higher than those of other yeast strains belonging to Saccharomyces cerevisiae such as KCTC 7296
(standard strain of Korean Biological Resources Center), Makgeolli yeast, or beer yeast. The isolates OM-1
and OM-2 showed similar abilities in alcohol fermentation. However, the wine fermented by OM-2 got a better
sensory score especially with color. Growth of OM-2 was significantly accelerated by addition of a 0.1% urea
and 0.02% mineral mixture. A vitamin mixture was effective for the growth only when urea was added as well.
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Table 1. Composition of cultural media used in the experi-
ments

Composition (g/L)

Nutrient Basal Omija extract
YM . .
medium medium
yeast extract 3.0 6.0 6.0
malt extract 3.0 - -
peptone 5.0 — —
dextrose 10.0 — —
sucrose — 100.0 100.0
KHoPO4 - 8.0 8.0
(NH4)2S04 — 4.0 4.0
MgSO; - TH20 - 2 2.0
agar 20.0 — —
distilled water 1L 1L -
Omija extract — — 1L
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Table 2. Alcohol producing ability of isolated yeasts

Basal medium Omija extract medium

Alcohol Soluble Alcohol Soluble

content solid content solid

(%,v/v) (“Brix) (%,v/v) (“Brix)
S. cerevisiae 5.29 3.6 2.85 6.8
oM"-1 5.29 36 3.07 6.4
OM-2 5.29 3.6 3.07 6.4
MY?-1 nd” 9.9 nd 10.0
MY-2 nd 9.8 nd 9.6
DBYY-1 nd 96 nd 10.0

"Dry Omija (OM). 2 Makgeolli yeast (MY)

Draft beer yeast (DBY). “nd: not detected.

The medium was adjusted to pH 4.8~5.0 and sterilized at 0.75
kgf/cmz for 15 minutes. Fermentation was carried out at 28°C
for 6 days.

49 - 435

Fig. 1. Colonies of two strains of alcoholic yeast isolated for
fermentation of omija wine. Plate A: OM-1 and plate B: OM-2.
Yeast cells were cultivated on solid YM medium at 28°C for 48
hours.

Fig. 2. Morphology of isolated yeast OM-2. Photograph was
taken by using a light microscope. Cells were stained by meth—
ylene blue. Scale line indicates 20 pm.
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Fig. 3. Changes in residual sugar con-
tent and cell number during 12 days of
alcohol fermentation by isolated yeasts.
Symbols are —@— S. cerevisiae, ——:
OM-1 and -4 OM-2.

012345678 91011213
Fermentation time (days)

0123 4567 8 910111213
Fermantation time (days)

Table 3. Concentration of alcohol and residual sugar in Omija wine fermented by isolated yeasts

Medium  Organism 1 Acidity Alcohol Reducing Total
& P (acetic acid, %) content (%, v/v) sugar (%, w/v) sugar (%, w/v)
S. cerevisiae” 2.90+0.07™ 0.92+0.39" 7.40+1.20 2.46+0.12° 3.05+£0.20
20" OM-1 2.91+0.09 1.37+0.03" 11.23+0.75° 0.51+0.15 1.17+0.09%
OM-2 2.89+0.01 1.26+0.21° 10.41+1.38° 0.48+0.12¢ 1.07+0.09¢
S. cerevisiae 2.83+0.04 0.45+0.27¢ 6.20+0.84° 3.33+0.10°% 5.89+0.09"
40 OM-1 2.90+0.06 0.77+0.01° 10.68+0.57° 0.82+0.11° 1.46+0.09°
OM-2 2.92+0.06 0.78+£0.03 10.33+0.08° 0.90+0.02° 1.34-+0.28%

Dindicates the ratio of distilled water against dry Omija (v/w) used for extraction of water soluble component.

Ywas purchased from the Korean Biological Resources Center for comparition of alcohol fermenting ability of the isolates.
Values with different superscriptions were significantly different at level of p<0.05. ns: not significant. The medium containing
10°Brix of refined sugar was fermented for 12 days by isolated alcoholic yeasts.
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Table 4. Sensory scores of Omija wines fermented by iso-
lated yeasts

Sensory score

Medium  Organism Color Flavor Taste
S. cerevisiac® 5.24+0.75" 4.47+1.42 3.94+1.75"
20" OM-1 5414+091° 492+1.21 265+1.41°
OM-2 559+1.33° 465+1.32 2.65+1.62°

S. cerevisiae 2.76+1.15" 4.00+1.22 5.24+1.09°
40  OM-1 3.36+1.17™ 4.00+0.87 3.35+1.37™
OM-2 365+£1.17™ 4.24+1.15 3.06+1.14°

Yindicates the ratio of distilled water against dry Omija (v/w)

_used for extraction of water soluble component.

Ywas purchased from the Korean Biological Resources Center
for comparition of alcohol fermenting ability of the isolates.

Values with different subscriptions were significantly different

at level of p<0.05. Experimental conditions were same as in

the Table 3.
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Fig. 5. Effect of mineral and vitamin ad-
dition on growth of isolated yeast OM-2.
1.E+06 - Mineral mix. and vitamin mix. was added
to the medium containing 0.02% urea. Sym-
bols are —@—: control (contained 0.02%
urea), —l— control +0.02% vitamin mix., —&—
control +0.02% mineral mix., —©—: control +
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Fig. 6. Effect of the concentration of urea
1.E+06 0.2 on growth of isolated yeast OM-2. Urea
was added as organic nitrogen source for
the yeast. Symbols represent the concen-—
0.1 tration of urea as —@— control, —l— 0.02%,
& 0.04%, —&— 0.06%, 3 0.08%, —A—:
0.1%.
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