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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 Yalkju
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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15CoANM S =7} =2 Saccharomyces cerevisiae Y297

(KACC93244P, SCY297)Z AH8-3FthH13). 23]

e

B R+ yeast extract 1%, peptone 2%, dextrose 2%(YPD,
BD, Franklin Lakes, NJ, USA) A uf=] ol vk &, 20%

glycerol & 718t0] 80T A Hste] ALE3lRith <k
Azol AHE N G2 AN E BIANAA T
ko, HWE-E 20149 99 7= Hed A AujE o)
D)% ARGl A B A st o

FA| Zell AHE-8EA

& kst H=

2 el e malkS- A H sl ok 2A)7F B9t Bo] A3k
F, AR E w7 E Stk A 1413 Bt —X}?ﬂ
T Wit W 6 kg 71EC0 2 5 LY Sk~
ol b7t 77 3 kg@ Y = (Koji, Joeungoksik Co., Ltd
Hwaseong, Korea) 540 g Y92 ¥, & 4.5 L H7lste] 2
Eqote], 40CAA 3L TR 7, & P oz ALgs)
A THFig. 1). & Gt e gt 7l‘ﬁﬂ’+7]e o]-&3te] 12
1ColA 15%3F Hitstgich

SHMEX| 3l 4 chslololM E2o MIT FAl

AlETF2A 3HdulA] Q1 YPD(Con), 3/dulA]ol 2% E=
FZE(YPD+YE), $Hdull Aol 2% 3 E(YPD+P), & uA]
o 2% G2~ER 2 2(YPD+D), 2 F3}(SM), 2 g3t
2% B8 FEEY 2% WNES 22 H71g A (SM+YE+P)
10 mLoll Zrjeke] SCY297 ERE 0.1% HE3ke] 30Col
A 24417 Rkt & TS S5

D NEs U

2 Gl un;q (750 mL)°l| SCY 2979] A E &L Aujok
ol 30 mLO.2 HFo} o, el k7] (WisdRWIS-20R,
Daihan Scientific Co., Ltd., Wonju, Korea)Z 25Tl 4] 484]
ZF F<}F 120 rpm O 2 wiFsATh wiF $, 12,000 rpm,
7 min Z71|A] QA E2](VS-24SMTi, VISION SCIENTIFIC
Co., Ltd., Hwaseong, Korea)& 3}t 4A Ad &=
HH ok %g?o_u] F/Lg 300 mLE o],oﬂ o uq 71-71-,] zﬂxﬂ(a
-lactose, trehalose, skim milk) 5%S &3} 3+ =, falcon tube®]]
40 mLA Hol 25Tl #7gst3int.

TAAZE AP A2t AA AP FAE, 5% Lu &
EQXx 5% EFIROA 5% 27 UA)S specimen
cup(SPL life Science Co., Ltd., Pocheon, Korea) -&-71¢] 90
mLA ¥ & %2285 371(i1Shin® DF8517, IIShinBioBase
Co., Ltd., Yangju, Korea)ol| 24|17t E &3t &3,

Rice - Washing

Culture Sterilization

() e &
B8 Inoculation

Soaking Steam .
@ h) - (1 h) - Cooling
|
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mtent | < | @0C, 3 days) | | Ko water

Fig. 1. Schematic processing of rice saccharified medium.
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specimen cup®] ¢ TS TAZ Xl F77F Bt
T UEF ota AlEE ¥l 8Y T FAAX(-50)F
sttt Adx & AlsEe 25T A5t
T30z AP 2] AA AP (FAH e, 5% Lt 2
EQ~ 5% EYTRA 5% 7] 'UA)E specimen cup
71 40 mLA 22 F, 8719 9] HAE g 3 ohs,
T717F B8 F JEE S HEAY THUFA WY
07 =5 40ToA 2U7F X3 Fofl 25Tl A3

R #AL AEEE SHs] Adl, A= A g

1.0 mLE 243 w2 3Aste] YPD 1A|ujA| ol 100
ILE #Fste] 2§, 30TCel|A] 48413 vl st &7d
H F2YE A3 colony forming unitS th4=&<~(log

CFUmML)Z Yehilo} 27| w42 Falgict a4 2 Az
A L3 9ok 2 o F4E 243t et
WA o s Zzte] AEEE S oIATH14).

<2|t—$_ [=N=

LR 2A17E Bt Bl ©HE TS, & wjr] e}
g &, Wzl 2 L 871l st
4= 180 g, A A & 4~(Choongmoo Fermentation Co., Ltd.,
Ulju, Korea) 1 g, 55 1.5 L& ¥ ¥, 449 1A=
BR(E4, $% 2 dAhE & Gl dujetete] T2
1%E FE3te] 20Tl A 1497 BE3ITE AxE B
< dAEE ¥, 48 AEE AHESRTh

olstet 24

pHE AlE 10 mLE # 3} pH meter(FE20, Mettler
Toledo, Switzerland)2 =73} o, APA == A& 5
mLel 1% e Ql AA S 2-3%8-E dojred £
pH”} 8.3°] & wj7}x] 0.1 N NaOH &9 o2 %73}
acetic acid(%)® SHAtelgith 1P E o Fr

(ATAGO Pocket PAL-1, ATAGO Co., Tokyo, Japan)= A}
sto] 23519t ol AtEE A2 10 mLdl] 1% 3=
gl A|AleF 2-3%22 718kal 0.1 N NaOH &2 o.2

T3 F FEx=TY &9 5 mLE ¥l 0.1 N NaOH
4oz ggel & uf7hx] AAste] S ATH(LS).
43 P AR 100 mLE 73 /S 100 mLE

Lo
7he #, 71 SRS Ete] 80 mLe| SRS AU
1€ 752 100 mL 83 U=, vSAl2 &322 =5
(%)% =28 St =AY HAYEE o] gsto] tsl

EAX 2|

238 Ayte] EA X EE ¥ if(mean) 2t EFHAH(SD)E
FEAIBF AL SPSS 12.0(SPSS Inc., Chicago, IL, USA) -7
Z2ag olgste] ddulx] FAHEAE ARESHA
p<0.05 ==l 4] Duncan’s multiple range test(MRT)Z 3
o 2P EelaE okith

Zat g nE

ErMulix|ot & &5 x| B2 MET
AT ARG A2 484 &R SCY 297= 4
THo R THEY] SlalM e A Al T4E Eole A
Fasitth nAE widel g AHSE = FAWMA(YPD)E
7)o g Itet Ik, aejn IF dgFds Aot
319S w &% AL Z7ete A EE Table 19 UE
Wt dAuiA 2] 7% 5.59 log CFU/mL, & g3} &
5.86 log CFU/mMLO. & & F3lH oA F X 7§27} =7
et Z21E & ¢ ASlHh iR ndE A ddd
A EE FZFE, HE, d2EHS 47 2% AUt E
o], o] ¥8-L 589,597 % 604 log CFUmMLE Z7}5}
Atk A Gl AR FEE, FES Hyiste] wjgat
A3}, 6.14 log CFUMLE 2791 A= 2} 10%, &
Gt Hr} 2% =A JERTh 2 gslkelo] g dul | Kok
ARl A5l Fadk kel JRts e R KBl
o} 53], & defdel] dAadE HrlehH AR A5l
= AL & F AAJTh @A, T &

il O, oo

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) + + + Saccharified medium FYE+pY
Yeast extract” Peptone” Dextrose”
5.59+0.040"% 5.8920.066° 5.97+0.080% 6.04£0.056° 5.8620.114° 6.1420,040°

"Data are meanstSD (n=3).

%4Means in a tow by different superscripts are significantly different at 5% significance level by Duncan’s multiple range test.

99Yeast extract (YE), peptone (P), dextrose were added at 2%, respectively.
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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 cerevisize Y297, respectively.

All data are expressed as the meantSD (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 25°C
for 15-week. 5% skimmed milk, a-lactose or trehalose was used as a protective agents for cold adaptive S. cerevisize Y297, respectively.

All data are expressed as the meantSD (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 25°C 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) (L) (%, V)
Control (SCY297) 3.4940,01%%2 12.30+0.10° 0.53+0.012 3.03+0.06° 19.30+0.10°
Untreated 3.0420.00" 12.20£0.10% 04520.01" 34820.16° 15.0320.15°
. Skim milk 3.00£0.01° 11.00£0.008 04520.02" 3.0620.00° 15.0320.06°
a-Lactose 3.300,00° 12.200.20% 0.46+0.00" 2224001° 14.17+0.06}
Trehalose 3.02+0,02" 11.4740.11° 0.47+0.03" 3.0040.01° 14.07+0.068
Untreated 3.67+0.04¢ 13.6740.12" 0.910.05¢ 10.67+0.55% 15.570.06°
0 Skim milk 453+0.34" 12.07+0.12¢ 0.80£0.07 10.00+0.21¢ 15.37+0.15%
a-Lactose 3.65+0.04¢ 11.87+0.12° 0.78:0.06° 11.66+0.96° 15.03+0.06°
Trehalose 426+027° 12.53+0.06° 0.7220.04" 10.96+0.51¢ 14.8340.061
Untreated 4.19+0.02% 12.530.06° 1.04+0.03% 15.251.06° 15.430.06"
5 Skim milk 4.07+0.04% 12.37+0.06" 1.1440.05° 17.26+2.49° 15.23+0.36°
a-Lactose 4.02+0.01° 11.57+0.06° 1.09+0.03" 14.830.81° 14.830.06°
Trehalose 4.1440.04% 12.07+0.06" 1.0240.02° 14294022 15.0340,03°

"Data are meanstSD (n=3).

2MMeans 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

Store(l‘%(;e %ﬂod Protective agent (5%) oH Sol?%t;i ;)olid Titra(t%bylev/igidity Anﬂrz?n]il)cidity (éico\l,l/(\),l)
Control (SCY297) 349+0,01"? 12.30£0.10" 0.53+0.01° 3.03£0.06" 19.30+0.10"
Untreated 37340.10° 11.80+0.20° 0.68+0.06° 797+0.67 16.030.15°
. Skim milk 3.980.12° 11.600.00° 0641005 7.8120.76" 15.63£0.06°
a-Lactose 328+0.16" 11.33£0.12° 0.69+0.07° 11.65£0.70% 14.83£0.06*
Trehalose 3.18+0.06" 11.670.12" 0.68:0.06° 10.7920.30° 16.770.10°
Untreated 4.16:0.01° 12.90:0.00° 1.02£0.04° 12.95:2.16* 16.800.00°
0 Skim milk 4.16:0.04° 12.170.06° 1.06£0.03 14.04+0.84° 16.030.06"
a-Lactose 3.9240.03 12.4340.06° 1.34+001° 16.70:0.80° 15.37:0,06'
Trehalose 3954007 12.20+0.00" 1.2240.02° 16.1210.76" 17.1720.10°
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

Storz(iéze %)(f):ﬁod Protective agent (5%) oH Soluble solid Titra(t%l}o,lev/zic)idity Amilz;)nlzj)cidity (1;:’00‘11}31)

Control (SCY297) 3490012 12.30+0.10° 0.53+0,01° 3.03+0.06" 19.30+0.10°
Untreated 3.4420,00° 14.43£0.01° 0.55+0.14% 3.01£0,01° 19.630.06"

Skim milk 3.45£0,01° 14.30£0.10° 0.53:0,01° 3.16£0.01° 19.270.06"

’ a-Lactose 347+001° 14.30£0.10° 0.56+0.01" 3.42£0,02° 19.370.06"
Trehalose 345£0.01° 14.470.12° 0.5710,02" 320£0,01° 18.530.06°

Untreated 4.38:0.04° 15.670.12" 0.61:007° 5.39+0.54° 18.3620.15

Skim milk 4.4620,01° 15.9340.12° 0.60£0,05™ 6.5240.49 17.4340.15¢

0 a-Lactose 4.7520.56" 15.90£0.10™ 0.6120,04 6.79£0.63™ 18.56£0.06¢
Trehalose 4.82:0.52° 15.7320.15™ 0.53+0,04° 6.910.52% 18.0320.15°

Untreated 4.86:035° 15.73£0.31% 0.65+0.02° 6.07£0.23% 17.7820.06"

5 Skim milk 4.44:020° 15.67£0.23" 0.5810,01" 7.05+0.78" 16.97:0.06"
a-Lactose 5.35:0.61° 15.60£0.20° 0.60+0,02" 7.60£0.56° 18.230.03°

Trehalose 4.68:0.03 16.00£0.20° 0.56+0.01" 8.13+0.63" 17.43+0.068

"Data are meanstSD (n=3).

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