1 ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428
1 Korean J. Food Preserv

122(6 } 908-914 % &

| http://dx.doi.org/10.11002/kjfp.2015.22.6.908

R EUENERYo o

The Korean Society of Food Preservation

Characteristics of yeast with low temperature adaptation for Yakju
brewed

Dong-Jun Seol, Soo-Hwan Yeol, Ji-Young Munl, Woo-Jin Jungz,
Yong Sik Chol Seong Yeol Baek'*
' Fermented Food Division, Department of Agro-food Resource, NAAS, RDA Wanju 55365, Korea

*Division of Applied Bioscience and Botechnology, Institute of Environmentally-Friendly Agriculture, Chonnam National
University, Gwangju 61186, Korea

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 DNA gene sequences. Maximum cell growth was
observed after 19 hr and 38 hr of incubation at 25°C and 15°C, 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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=219 F1] AEoE dHA Jon TaFoA
Ao Fo AREA ARE ORI &419] F-7, ester
A2k Esterase(EC3.1.1.1)°l] ¢ g 7h=i-3f ¥H8-7} alcohol
acetyltransferase(EC2.3.1.84)5 ¥ &3k 3HAdwk-s-o] A5 %}
ol 93| o]FXTK10,11). Saccharomyces spp. 735
ATF1, 1g-ATF1, ATF2, EHTI, EEBI, IAHI'SS] ester®] 34
I 7kelel] #EE RS A ATE FE Balsar
ATH12-15). 71 F ethyl caproate ™= SA] FFA|] ethanol©]
1} caproic acid’s¥} alcohol acetyltransferasel} esterases- 2}
2o gio 5o wEk 2epiti16e). o] g ethyl
caproate®] A4 AL AR S 47 FX5kE R
deiA JaL AR AFA B4 cerulenindl] o3l A3
7] wjZll cerulenin A3/d TTE Z=THH ethyl caproate
AL w5 Zred 88 o] 88 4 okl BaEa
ATH1,17). Isoamyl acetate FE=3F < ka} DFsk S
Ue F8 AE OS2 Lleucine®] HY A= I ol
29} vF ¢5-&7Fo Arto] =713k isoamyl acetate
A F7tE = AR HudHa gloh oly3t A =
L-leucine®] FAMEA2Q1 5,5,5-trifluor-DL-leucine(TFL)&
o]-g3ste A #FE Adste WiHo] HalEal itk
(1,18).

B AFAM s FEAFANA FE3 AR
A2A3ARE 7= w7 s S4ATFE
FAE sl AR o] S grRse As 54
o2 g

1

ME o
oRE

B AR ARESE AR ATolA SR vF, 5
o MR AF 504F 02 g 4827 F =S AHESHA
. BT FE A|HE X Q] Fermivin(S, cerevisiae, Gist
Brocades, Denmark)®} La parisienne(S. cerevisiae, DB
ingredients, UK) AHE-3} T Aol AFE-H AR = yeast
extract 1%, peptone 2%, dextrose 2%(Difico, Becton
Dickinson and company, spark, USA) &} ujj x]o]| vjF 3
glycerolZ 20% 7}ske] -80ColA HA3le] Agol AE
Bl

ol

£ ofr

HiX] 2 BHiQF=A

A5+ YPD 3w A|(Difico, Becton Dickinson and
company, spark, USA)ell E2ato] 247t v gt & &=
etk AollA ASo] -3 ARE Adstr] ¢

3l shaking incubatorollA] 2€Zt 15Tol|A wjekst +
spectrophotometer(SYNERGmx, D.I Biotec Ltd., Seoul,
Korea)o| 4] 600 nmE &FEE 543t &Ko 53
TFE AT A F 55T, 250)°0 weE
A A9} e WA (0~20%) E glucose(0~60%)E A}
23t W47 sodium chloride(0~10%)°] &3t A<
Bioscreen C(OY Growth Curves Ab Ltd., Finland)S A3}
o] 600 nmo| A EA3}FATE 3 cerulenin(Sigma-Aldrich
Co., St Louis, USA)3} 5,5,5,trifluor-DL-leucine(TFL,Sigma-
Aldrich Co., St Louis, USA)9l| ™3+ #4842 yeast nitrogen
base(YNB, Difco, detroit, Mi, USA)%l| 2% glucose 2 2%
agar 241 9] S ul =]l cerulenin(25 uM)Z} TFL(1 mM)<
A7¥et] Azg F aRE T8t 15TCA 48417 v
g = g A ARl wet WS Hrket A th17,18).
Gslri TS gotiy] 9130 Biggy $H:HIA(Difico,
Becton Dickinson and company, spark, USA)el| 4] 15T, 484]
7t v F St ths, colonyd] 72 Zst7]e whe} sl
BA5S HrEsdTh19).

g a7 E 543}7] 938 26S tDNA 22| DI/D2
55 A8l Zeto|M & NLI(5-GCATAT-
CAATAAGCGGAGGAAAAG-3) 2 NLA4(5’-GGTCCG-
TGTTTCAAGACGG-3")E A3} 26S tRNA D1/D2 ¥
9l 9HS =X 3 FZENOTECHAM 923t d714 <Y
< A5k 971419 National Center for Biotechnology
Information(NCBI)©] BLASTS AF&-3}o] f-7=}be] A4
< Hustgoer @714 ¥2 DNASTAR pro software
(Segman Pro, Ver 9., Lasergene) S A8-3191 € 2.9] A%
4 & (phylogenetic tree) <3S MEGA 6.09] Kimura2-
parameter methodE ©]-8-3}a] 2313 Th

-z
)
o2
)
X
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ar9] a484S 8R1517] 913 yeast protein extraction
buffer kit(GE healthcare, St Louis, USA)S A}&-3Fe] thalz]
S FE319H B-glucosidase(EC 3.2.1.21.)¢] A&
Grover 5(20)°] W& 283t AstAth 10 mM9
714 pritrophenyl-B-D-glucopyranoside(Sigma-Aldrich Co.,
St Louis, USA)<- 100 uL. ¥ 37 100 mM citrate phosphate
buffer(pH 4.0)= 890 L ¥& ¥, ERFZIAS Y &
45ColA ¥Fg-AIZl & 0.5 M sodium carbonate(Sigma-
Aldrich Co., St Louis, USA)Z ®H&-& ®& & 94 #2)%

3ol 93t} esterase(EC 3.1.1.6)2] 48 Frank 5(21)9)
WS Wt APsArh AR FE9(32 wb)dl 45
M pitrophenyl acetate(Sigma-Aldrich Co., St Louis, USA)
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7} 39 0.1 M tris-HCl buffer(pH 7.0)< ¥ 3L 35Col| A
HESAIA 4SS RIS S 5 M pitrophenyl-
B-butyric acid(Sigma-Aldrich Co., St Louis, USA)E- 7|d 2
3} 0.5 M sodium phosphate buffer(pH 7.0)°1 4] 407C ol A]
S 3 405 nmollA 48 Rl EE &Ev
YPD(25% glucose) Bl Aol A 5L 7t 120 rpm= i S3FA L
3 A EE 1 umol®] pnitrophenolS 1 unit©. = 78 93}
o AFstArh

OEt2 s s EY
g o] o gk AAEL 25% glucose”} EEHE YPD ¢

2 HE3 T 15CHA 120 pme
2 5971 wjokst B QA Balek S 100 mLE 283k

853 2472 AHea 24aATh2).

L i
& BEd d5FE Kamovsky’s 18 HS A3 &
50~100% alcoholS ©|-&3lo A 7Ith @H &S
CO, 7}~E o] &3t 7123 & gold coating?ty & A
A& ] Z(scanning electron microscopy, SEM; H-2460N,
Hitachi, Tokyo, Japan)= ©]-8-3}] 5,000~10,0008] vj-&<
AHESt o FEIE gtttk

SHAzE|

AHA3}o] EA A 2]= SAS program(9.1, SAS Institute
Inc., Cary, NC, USA)E ©]83l ¥ (mean)¥ XA}
(SD)E FAI3ATE SAEA L E4AHEA(ANOVA)S AL
83} 3L Tukey’s Studentized Range testZ FJA4S 75

setck

23 9 D
M2 HSY g9 22
ot 75 5o HaAFAA FE$ 42T TE ©]
st A(15TC)oll A YPD AAuA]e)l 243t vk & A
A== spectrophotometer 2 2213} T} Table 12 #
g TE SollM A& A ATt g 5Tt Al HE
2% sl ¢2E A FU1EE 5A F A4
1% Aifoltt Aol A o] A7F-2 AlFAERS] control
1(Conl)3} B]S=3F A =S ®o|H control 2(Con2)l| H]
M= stk AL F1E 4= ATk Chiva 5(5)<
R0l o|&PA Saccharomyces spp.2] 7A-$ A-2oA =&
AAES Hol= dF= CSFI, HSPI04, TIR? 7417} 3}
s @4o] Rawal ok A48 w7 28 Al
Aot 2L FAAe] B EA4S S Ao £ ¢
b |

o= OFO

B

oL
o

w23 A 755 22 5 US Aotk ¢F2E Aiks

2 Y605 7} 148% % 7HE =2 T E H32H Conl

I Y205, Y297, Y64+ 1|28 vt TEE UL Con29}
A

=
S =Tl A 25T, 48A17F vl Al S cerevisiae®] &=
2 AT 7395% AWAdeS BRI non-S cerevisiae
o] 4IL YT 2,2~47%2 VEIGTE 259} v A
7] zpole YA T HAASZ § cerevisiaed] TTL YA
5] non-8. cerevisiae®l| BlnLdle] 2uf 7}7to] T Ao E
ZAME ATt AR A BE 7 Con22] A, o] #F7}
S cerevisiae?] A 7HQFsHA Con27F &3 A A
LAGAANNE e AL YEETh o] 2RE T3
Con2e Ao A A543 ¥k ofe} daso] 7Hay
A= Aoz AZHET) B-Glucosidased] 73-%-, AdEE o
B RE ARdA 52 245 Bk o] aae HIFEA
A7 ES AAksheT o] o I3 st g A

2

Table 1. Screening wild type yeasts from fermented foods that are adapted to low temperature (15°C) and tolerant against aromatic

compounds
Strains (8:611)1 cogor Ol‘gt lg) Congllfgnz)()l(% ) B-Glucosidase” Cerulenin? TRLY prodl;{é?i o
Conl 1.256£0.031° 13707 ++ . i N
Con2 09580033 9.10.7° "+ ) . N
Y205 1.172+0.063" 13.5:03° - ) i .
Y297 1.1830.070° 13.1:06° - ) ‘
Y389 1.18920,034° 8.1£0.1° +++ + N -t
Y605 1.252£0,010° 14.8202° " ) N .
Y624 1.19420,050" 134208 it

1),
3)
)

=

Tolerance symbols; + growth; - no growth.
-, no color;, +, light brown; dark brown.

@

)

Values are meanSD (n=3). Means with the same letter in each row are not 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.
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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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Fig. 4. B-glucosidase and esterase activity in the cytoplasm fractions
of yeasts based on the release of p-nitrophenol from p-nitrophenyl-
B-D-glucopyranoside (A), p-nitrophenyl acetate (B) and p
-nitrophenyl-B-butyric acid (C).

AR} Wu 526)2] W A3olA A 2 &5
S cerevisize AXT32 25 mM$] NaClolA 323 #57}F
Zashe AS AT 5 AAh ¥ AHE T3l Y2970]
A4S 7ML o oy 37 2 dig S

A(15C)oll A mieFst ax o] Axd dids =53}
o 453 FHAH 490 B-glucosidase} esterase 2]
448 BRI TH(Fig. 4). Y2972] B-glucosidase2] &4 (Fig.
40 A RERERT 250 Ee A4S AT F U
t}. Hemandez S(23)2] A do)A p-nitrophenyl-B-D-
glucopyranoside S 7| A2 3l S-S SH A, o A
7 &£E0} Hl#sle E/do] Folx= AL IAT = U
I £ 10A17E o] % EAdo] A AT
Hsla ok T3k ARG FAE o] 835 4 AF
oA &t & &/4do] BEHITh pnitrophenyl acetate S
7142 dto] 23 esterase?] T4 (Fig. 4B)- Con2oll B3]
=2 248 B3 p-nitrophenyl-B-butyric acidE 712 =2
ato] A3 Fig. 4C H3F A/ A AR EHTE £ esterase 249
S B 99 2HE 5l HEAFlA ATH Y297
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