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Abstract

The quality characteristics of Yakju and survival rate of yeast were investigated by modifying the drying method
for the cold adapted yeast strain Saccharomyces cerevisiae Y297 (SCY297). Viability and fermentation characteristics
of the freeze-dried, air blast-dried, and liquid SCY297 cultures were compared after storing them at 25°C. In addition,
5% skimmed milk, a-lactose, or trehalose was added as a protective agent for examining the effects of drying
methods. During the 15-week storage period, the liquid and freeze-dried SCY297 cultures containing a protective
agent showed a survival rate of 80%. However, the air blast-dried SCY297 culture showed 80% survival rate only
in the skimmed milk supplemented group. Compared to the untreated cells, the acidity and amino acidity of Yakju
prepared using freeze-dried or air blast-dried cultures of SCY297 increased by 2 fold and 5.7 fold respectively,
while the alcohol content decreased by 5.07%. Compared to the untreated cells, the pH and amino acidity of Yakju
prepared using the liquid culture of SCY297 increased by 1.5 fold and 2.5 fold respectively. Although the alcohol
content decreased by 2.9%, decrease rate was lower than that observed for the freeze-dried and air blast-dried
yeast cultures. Therefore, the results of this study showed that using a liquid starter culture was more advantageous
than using the conventional solid culture.
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Fig. 1. Schematic processing of rice saccharified medium.
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Table 1. Viable yeast cell counts of cold adaptive SCY297 cultured in synthetic medium (YPD) and saccharified medium

Viable yeast cell counts (log CFU/mL)

YPD YPD YPD Saccharified medium
Con (YPD) o t o Saccharified medium YE+p”
Yeast extract” Peptone) Dextrose”
5.59+0.040" 5.89+0.066" 5.97+0.080" 6.04+0.056° 5.86+0.114" 6.14+0,040"

i;Data are meanstSD (n=3).

¥ east extract (YE), peptone (P), dextrose were added at 2%, respectively.

“Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Fig. 2. Changes in the viable count (left panel) and survival rate (right panel) of freeze-dried formulation yeast cells stored at 25C for
15-week. 5% skimmed milk, a-lactose or trehalose was used as a protective agents for cold adaptive S. cerevisiae Y297, respectively.

All data are expressed as the meaniSD (n=3).
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Fig. 3. Changes in the viable count (left panel) and survival rate (right panel) of air blast-dried formulation yeast cells stored at 25C
for 15-week. 5% skimmed milk, a-lactose or trehalose was used as a protective agents for cold adaptive S. cerevisiae Y297, respectively.

All data are expressed as the meaniSD (n=3).
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Fig. 4. Changes in the viable count (left panel) and survival rate (right panel) of liquid formulation yeast cells stored at 25C for 15-week.
5% skimmed milk, a-lactose or trehalose was used as a protective agents for low temperature-adaptive S. cerevisiae Y297, respectively.

All data are expressed as the meantSD (n=3).
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Table 2. Physicochemical properties of Yakju made from cold adaptive yeast of freeze-dried formulation cells using SCY297 and not
freeze-dried formulation cells using SCY297

Storage period . Soluble solid Titratable acidity Amino acidity Alcohol
(week) Protective agent (5%) pH (Brix) %, V) (mL) %, W)
Control (SCY297) 349+0,01"2 12.3040.10° 0.53+0.01¢ 3.03+0.06° 19.30£0.10°
Untreated 3.04+0.00" 12.20£0.10 045+001" 348+0.16° 15.030.15°
) Skim milk 3.000.01" 11.00+0.00% 0.45+0.02" 3.06+0.00° 15.030.06°
a-Lactose 3.300.00° 12.200.20° 046+0.00" 2.22+001° 14.17+0.06}
Trehalose 3.02+0.02" 11.470.11° 047+003" 3.00£0.01° 14.07+0.06}
Untreated 3.67+0.04° 13.670.12° 091005 10.670.554 15.57+0.06"
0 Skim milk 4.53+0,34° 12.070.12° 0.80+0.07° 10.00£0.214 15.370.15¢
a-Lactose 3.65+0.04° 11.870.12° 0.78+0.06° 11.66+0.96° 15.030.06°
Trehalose 426+027 12.530.06" 0.72+0.04" 10.96+0.51 14.830.06'
Untreated 4.19+0,02 12.53+0.06" 1.040.03* 1525+1.06° 15.4340.06™
s Skim milk 4.07+0,04* 12.3740.06" 1.14£0.05" 17.26£2.49° 15.2320.36°
a-Lactose 4.02:0.01° 11.57+0.06" 1.090.03® 14.83+0.81° 14.83+0.06
Trehalose 4.1420,04% 12.07+0.06" 1.02£0.02° 14.29+022° 15.03+0.03°

"Data are means+SD (n=3).
»Means in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

Table 3. Physicochemical properties of Yakju made from cold adaptive yeast of air blast-dried formulation cells using SCY297 and not
air blast-dried formulation cells using SCY297

Stor?\%ie%ﬁod Protective agent (5%) oH SOI?JJEI;XS)OIid Titra(tgzle\//zifc)idity Amiré)nf)cidity (1;3’003(‘)/1)
Control (SCY297) 34920.01"? 12.3040.10° 0.53:001° 3.03+0.06" 19.30+0.10°
Untreated 3.7340.10° 11.80:0.20° 0.68+0.06" 797+0.67° 16.0320.15°
) Skim milk 3.98+0.12° 11.600.00° 0.64+0.05° 7.81+0.76° 15.63+0.06°
a-Lactose 328+0.16" 11.330.12° 0.69+0.07° 11.65+0.70° 14.83+0.06*
Trehalose 3.1840.06" 1167+0.12% 0.68+0.06" 10.79+0.30° 16.77+0.10°
Untreated 4.16£0.01° 12.90+0.00° 1.020.04° 12.95£2.16 16.80£0.00°
0 Skim milk 4.16+0.04° 12.17+0.06° 1.06:0.03 14.040.84° 16.03+0.06°
a-Lactose 3.92+0.03° 12.43+0.06° 1342001 16.70£0.80" 15.37+0.06'
Trehalose 3.9540.07° 12.20£0.00° 1.22:0.02° 16.12£0.76' 17.17£0.10°
Untreated - - - -
5 Skim milk - - - -
a-Lactose - - - -
Trehalose - - - -

"Data are means+SD (n=3).
PMeans in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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Table 4. Physicochemical properties of Yakju made from cold adaptive yeast of liquid formulation cells using SCY297 and not liquid

formulation cells using SCY297

Stor?‘%ze%riod Protective agent (5%) oH Soluble‘ solid Titra(t%EIeV/a:,c)idity Amirzfnf)cidity (/(X%’co\t}c\),l)

Control (SCY297) 34940017 12.30+0.10° 0.53+0,01° 3.03+0.06' 19.30+0.10°
Untreated 3.44+0.00° 14.430.01° 0.55+0.14 3.01£0.01" 19.6320.06"

Skim milk 345+0,01° 14.30:0.10" 0.53:0.01° 3.16+0.01" 19.27+0.06"

) a-Lactose 347+001° 14.30:0.10" 0.56+0.01™ 3.4240.02" 19.37£0.06"
Trehalose 345:001° 14.47£0.12° 0.57£0.02™ 3.20£0.01" 18.530.06°

Untreated 438:0.04° 15.67:0.12* 0.61007" 5.3920,54° 18.36:0.15"

0 Skim milk 446+001° 1593:0.12" 0.600.05™ 6.52£049" 1743015
a-Lactose 475056 15.900.10™ 0.6120.04” 6.79+0.63" 18.56:0.06°

Trehalose 482052 15.7320.15™ 0.530.04' 6.91:0.52" 18.030.15°

Untreated 486:035" 15.73:0.31™ 0.65:0,02° 6.07:0.23" 17.78:0.06'

y Skim milk 4.44+020° 15.67:0.23* 0.5820.01" 7.05:0.78" 1697:0.06"
a-Lactose 5.35:061° 15.60£0.20° 0.600.02™ 7.60£0.56™ 18.23£0.03"

Trehalose 4684003 16.00£0.20" 0.5620.01™ 8.13£0.63" 17.43£0.06°

"Data are meanstSD (n=3).

2\ eans in a row by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.
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