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Abstract

The objectives of this study were to isolate and characterize low temperature adaptation yeast and to obtain suitable
yeasts strains for manufacturing Yakju. In this study, we isolated 482 wild yeasts from fermented foods. Out of
these, 5 yeast strains were selected based on increased growth at low temperature (15°C) and high B-glucosidase
activity. To screen the aromatic level of isolates, media containing cerulenin and 5,5,5-trifluor-DL-leucine (TFL)
were used. Y297 strain demonstrated tolerance against TFL and produced more than 13% alcohol. Y297 strain
was identified a Saccharomyces cerevisiae based on the 26S rDNA gene sequences. Maximum cell growth was
observed after 19 hr and 38 hr of incubation at 25°C and 15, respectively. The exponential phase was followed
by a lengthy stationary phase, at 15°C, when the cells remained high viable. Y297 strain demonstrated tolerance
against alcohol (10%), glucose (60%) and salt(NaCl, 8%). B-glucosidase and esterase activity in Y297 were higher
than those of controls at 15°C. Overall, these results indicated that using wild yeast strain, isolated from fermented
food, affects the chemical characteristics of the brewed Yakju.
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A AFE Esterase(BC3.1.1.1)cl] 2] @+ 7}4=-8fl wF-&-2} alcohol
acetyltransferase(EC2.3.1.84) 5 X313k gAdut-g-2] 52t
Lol o3l o] FJXIth(10,11). Saccharomyces spp. 78 -F
ATFI, Lg-ATF1, ATF2, EHTI, EEBI, IAHIS-2] ester®] 314
I 7kEelel] #aE TS A2dFE FE Halsa
A TH(12-15). 71 Z ethyl caproate™= 9JA] 4|21 ethanol©]
1} caproic acid's-2Z} alcohol acetyltransferasel} esterase -2}
e B ol wel 2epxitkie). ©]2lgh ethyl
caproate®] AR A WA A A4V 315t A=
a2 A Y At A BAE ceruleninl] ©J3) #13] =
7] W&ol cerulenin A3 TFE ZH=THH ethyl caproate
AL w55 Zret 88 o] &% ¢ Utta Hauwn
2 TH1,17). Isoamyl acetate S=3F I gk} FF 3t S
We F8 AEC 2 Lleucineo] 2t A= 5= o~
H 29} 15 4372 Aiko] F718k9] isoamyl acetate
AAl S7HEE BeRE Hauxa Qi ol dF e
L-leucine®] FAFERQ 5,5,5-trifluor-DL-leucine(TFL) =
o] gato] A3 dFE Adst= Wiol EuEm vt

BRE o] g3l
A2A & 7R Tl U3t EAATE S8 5o
FAE sl G% T RS FREE S 57
o

ERET

S} = A=A & vlF, v 5
5o TFAF 50T oz B3 a2 TES A
o} v oA FE A|BE R Fermivin(S cerevisiae, Gist
Brocades, Denmark)®} La parisienne(S. cerevisiae, DB
ingredients, UK) AF&-3F9 T Aol AME-H R yeast
extract 1%, peptone 2%, dextrose 2%(Difico, Becton
Dickinson and company, spark, USA) 2 Z|ufj =] o] wj<F 3
glycerolZ 20% 7}ale] -80Col A Hpste] Ao Alg-
skt

HHR| W BjRk=Z

EXE YPD )R (Difico, Becton Dickinson and
company, spark, USA)°ll =235te] 247 v ofFet & £
ettt A 2ollA Aol gk ARE A 9

el shaking incubator®llA] 2€Zt 15CeA wjFst £
spectrophotometer(SYNERGmx, D.I Biotec Ltd., Seoul,
Korea)o| Al 600 nmZ &3 =5 S 3t] AFo] 53
T8 Adsisinh A d55 25(15C, 250)9 W
A Ao} o ehe WA (0~20%) 2 glucose(0~60%)S Al
£-3 W47} sodium chloride(0~10%)°ll 2]t WA S
Bioscreen C(OY Growth Curves Ab Ltd., Finland)S A3}
o] 600 nmol| Al &1t} =3t cerulenin(Sigma-Aldrich
Co., St Louis, USA)} 5,5,5,trifluor-DL-leucine(TFL,Sigma-
Aldrich Co., St Louis, USA)°l| T3} A &Hd-2 yeast nitrogen
base(YNB, Difco, detroit, Mi, USA)°l| 2% glucose ¥ 2%
agar 22743 2] @uA] ol cerulenin(25 uM)Z} TFL(1 mM)<
A7vet] Az & FRE HFolo] 15T 48A1KF vl <F
g 3 e YA o Fol et e ek TH17,18).
Gg3lra B e dotir] 918l Biggy 3 uliA| (Difico,
Becton Dickinson and company, spark, USA)ol| 4] 15T, 484
7t v eF g th3, colonye] A2 z18t7]dl whe} Sl i
AA5S F7HsFATHL9).
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g RS B3] A3l 26 1DNA F7#}2] D1/D2
9 A7INE & A8kt Zeto|H 2 NLI(5-GCATAT-
CAATAAGCGGAGGAAAAG-3’) % NL4(5-GGTCCG-
TGTTTCAAGACGG-3")E A3l 26S tRNA D1/D2 ¥
9 dHS SF 5 GZENOTECHALO 2|3 ste] H71M<E
< TA3 T 9714 <E 2 National Center for Biotechnology
Information(NCBI)2] BLASTE Alg-3lo] f-42ke] 454
< st e 97|14 E2 DNASTAR pro software
(Segman Pro, Ver 9., Lasergene) & A-8-3l%1 1. S22 A%
2] I (phylogenetic tree) </dS MEGA 6.02] Kimura2-
parameter methodE ©] 83t 214314

]
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g g4 gRlst7] Y3l yeast protein extraction
buffer kit(GE healthcare, St Louis, USA)S A}-&-3}o] iz
< FZ3%th B-glucosidase(EC 3.2.1.21.)¢] gL
Grover 5(20)¢] WHS A -&3to] AF@ a3t 10 mMo|
714 pnitrophenyl-B-D-glucopyranoside(Sigma-Aldrich Co.,
St Louis, USA)-S 100 puL ¥ 3. 100 mM citrate phosphate
buffer(pH 4.0)< 890 WL Y& ¥, ERFZIAS 92 &
45Col| A HE&A1Z1 & 0.5 M sodium carbonate(Sigma-
Aldrich Co., St Louis, USA)Z WH3-2 W& F 94 2
35S spectrophotometeroll A &3 = 405 nmz EA S
FAt} esterase(EC 3.1.1.6)2] 42 Frank 5(21)9]
HE WAYsle] At &8 FE932 uL)el 4.5
pnitrophenyl acetate(Sigma-Aldrich Co., St Louis, USA)
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7} 234 0.1 M tris-HCI buffer(pH 7.0)< ¥ 3L 35Tl A
HREAIA E42d e 29lskeith =8k 5 M paitrophenyl-
B-butyric acid(Sigma-Aldrich Co., St Louis, USA)E 7|2 &
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e Frttte As &0 = ATk Chiva 5(5)9
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S =FoM 25T, 48/\121’ HH F Al S cerevisiae®] &=
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A& 1] 7 (scanning electron microscopy, SEM; H-2460N,
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EAIXZ
A A3to] BA A 2= SAS program(9.1, SAS Institute
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Table 1. Screening wild type yeasts from fermented foods that are adapted to low temperature (15°C) and tolerant against aromatic
compounds

Ethanol
contents” (%)

13707
9.1+0.7°
135£03°
13.1:0.6°
8.1:0.1°
14.8402'
134208"

Cell growth”
(O.Dgy, 15C)

1.256:£0,031°
0.958+0.033"
1.172+40.063"
1.18340.070°
1.189+0.034"
1.252:0.010°
1.194+0.050°

HS

4
THL production

Strains B-Glucosidase” Cerulenin” 5

Conl
Con2
Y205
Y297
Y389
Y605

Y624

++

+

++

+H+

+++

++

+H+

4+

"Values are meantSD (n=3). Means with the same letter in each row are ot significantly different by Tukey’s Studentized Range test (p<0.05).

Positive result clear or fluorescence zone of more than 1 mm margin edge of colony : +, 1 mm; ++, 2 mm; +++ 3 mm; -, negative result
Tolerance symbols; + growth; - no growth.
, no color; +, light brown, dark brown.
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Fig. 2. Scanning electron microscope micrograph of budding yeast
cells, Saccharomyces cerevisiae.

— Saccharomyces cevevisige Y12632T

Y207

Saccharowmyces cevevisiae YLOO3T

Saccharowyces cerevisias Y]M7E9T

Sacchavomyces cerevisiae Saxapahaw DS1693T

Saccharomyces paradoxus Y-17217

Sacchavomyces bayanus var.bayanus Y12624T

0.005

Zygosaccharomyces rouxti CBS732T

Fig. 1. Phylogenetic relationship between Saccharomyces cerevisiae strain Y297 and other previously reported strains based on their 26S
rDNA sequences. Evolutionary distances were calculated according to the Kimura2-parameter method.
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Fig. 3. Changes in yeast cell growth under different fermentation conditions. A: Temperature (15C and 257C), B: Alcohol tolerance
(0~20%), C: Glucose tolerance (0~60%), D: Salt tolerance (NaCl, 0~10%).
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