Korean J Food Preserv
18(4), '604-611 (2011)

& 2SR AENTSTHY

The Korean Societly of Food Preservation

Identification and Characterization of Wild Yeasts Isolated from Korean
Domestic Grape Varieties

Sang-Hoon Choi, Young-Ah Hong, Yoon-Jung Choi and Heui-Dong Park’
Department of Food Science and Technology, Kyungpook National University, Daegu 702-701, Korea

-

IN BERRE 223 0

ERY 5F U 54

Abstract

Several wild yeasts were isolated from Korean grape varieties before and during spontaneous fermentation. Among
them, four strains were isolated based on the alcohol content and flavor production in wine after fermentation
of apple juice. In this study, the four yeast strains were identified and characterized. PCR-restriction fragment length
polymorphism analysis of ITS 1-5.8S-ITS II region with restriction endonuclease Hae Ml and Hinf 1 resulted in
that all the strains showed a typical pattern of Saccharomyces cerevisiae. Pulse field gel electrophoresis showed
three different chromosome patterns with a same band between strains SS89 and SS812. When ITS [-5.8S-ITS
Il sequences of the four strains were compared with one another, they were similar to those of Saccharomyces
cerevisiae CBS 4054 type strain. ldentity of the sequences was higher than 97% with those of the type strain.
Phylogenetic analysis showed based on the sequences showed they were genetically closed to the type strain. The
four identified strains were tested in a medium containing 200 ppm potassium metabisulfite, and the MMI10 and
WWI108 inhibition rates resulted at up to 24 h. The four strains were tested at an incubation temperature of 30C.
The 30% sugar concentration in the medium (w/v) showed the highest growth in 36 h, especially in the case of
SS89, which was close to growth 40. The four strains were tested in an 8% ethanol medium (v/v). Alcohol tolerance
was initially kept in the incubation process. The strains began to adapt, however, to the exceeded resistance. The

four strains showed the lowest inhibition rate at 24 h.
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ED2 genomic DNA 22| & =&t
T2l #59 genomic DNAS] ¥-2]E Amberg 5(12)9)
WH I} Hoffman3t Winston(13)2] HPH-S- A8l o] E2 ]

S Mg ste] 1 &akgivh wi F )£ eppendorf tube
2 &0 F 4% dAR76A 1,500 rpmoll A SEZE 94
e o] A& HAE 3 mL BHSHFFE A FHeiTh
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PCR-Restriction Fragment Length Polymorphism
(RFLP)

Polymerase chain reaction (PCR) ¥H-8-& 93t primer9]
A 2H-2- SolGentAHDaejeon, Korea)ol| 2]#|dl] 3+ 31
1 internal transcribed spacer (ITS) % %3 2] universal primer
Q1 ITS1 (5 " -TCC GTA GGT GAA CCT GCG G-3 ")}
ITS4 (5’ -TCC TCC GCT TAT TGA TAT GC-3 ")&] ¥
81: =4 6‘1—)3 ;]_oi \;],(1 4).

PCR ¥Hg-2 Ad 3t w8k primerE AM&-3l] H2]3h
template DNA S} 3| ® %/\]Zﬂ\?‘r. Hh8-371-& 95Coll A
1533 13] ¥-g 5, 95Tl A 20%-50T ol A 403-72°Ce
A1 30327 BES-E 1 cyde® 30ﬁ B3l HEdog
72ColM 583 13] Whe §- 28I ol ARg-g 714
= ABI 9700 Thermal Cycler (Applied Biosystems, Foster
City, CA USA)°|3) 2 PCR 4H&-2 PCR Purification Kit
(SolGent, Daejeon, Korea)Z A&-3le] A #8155t
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agarose gels AF83te] 01391 th(15). Buffers 0.5x
Tris-borate (TBE)Z A}4-3 }9-1211] HhAl S 913le] ethidium
bromide (EtBr) &-<f¢ll 3037t AAA AT 282 A7
e #Ee] Y8l UV tranilluminator  (VILBER
LOURMAT, TEX-20M, France)®} ChemiDoc XRS+ System
(Bio-Rad, Hercules, CA USA)S AH&-3t5ith 39, DNA
@ A7]9] £ 4 markerZt 100 bp DNA Ladder
(SolGent, Daejeon, Korea)E AF&-3151 v}

Pulsed Field Gel Electrophoresis (PFGE)
A3 A4d AR 94A DNA 3718 S8k #e
TFE 54317 $3te] PEGEE AA18tth15). ¥
fl&l AH&-gt 7| A= CHEF-DR III system (Contour-Clamped
Homogeneous Electric Field, Bio-Rad, Hercules, CA USA)<
o]t o, F-&AHZE chamber, power module,
variable speed pump “12] 3L cooling module S $HA| Al-8-3
Ai6-17). /\“3494 A2d L CHEF-DR I systemo]
instruction manual 2 applications guide®l] =3dto] 2 A3
o doo et A@e] B A WMEsl] 35
v} & A7]1YEE 913 PFGES buffers} gel 2+ 0.5x
TBE buffer®} 1% Pulsed Field Certified Agarose (Bio-Rad,
Hercules, CA USA)E A3} 2™, DNA size marker=
Bio-Radel| A A &&= 225~2.200 kb 719 S. cerevisiae
YNN 295 404 DNAZ A}E-3l5ith 2 AdoA] 448
CHEF-DR I system® %71 cooling modules 14,
switch time 60~120=%, voltages= 6 V/cm, angle< 120°
183 actual currenty= 150 U|Fto. 2 A A5l T

DNA ¥7|Mg dFa 45N 9 FoAiA BY

DNA 71X ¥E A% 2 SolGent*}(Daejeon, Korea)e]
sequencing service® 9| E8te] EA319 0 W primerE &
PCRRFLPE #J3lo] ALE3E 23} FU3 TSI E= ITHE
AHESIRATE B71AE Ao digt Izt FAE ¢
ol = 454 7142 National Center for Biotechnology
Information (NCBDl| 4] 2-3l+= BLASTE ©|-8-3115L Al

T4 B4 9% hFAEH EMultiple  Sequence
Alignment)-& European Molecular Biology Laboratory-

European Bioinformatics Institute (EMBL-EBI) 9| A A)&35}
E ClustlW2E o] 831995}, 12)3 A% /Ao 2o
A 471X L] H -2 BioEdit (version 7.0.9.0, 1997-2007)
ZZ S o] 8313 om(18) ZH A T (neighbor- joining
analysis)l] 9|3t phylogenetic tree A 2 EAMo:=
Molecular Evolutionary Genetics Analysis (MEGA4 version
402, 1993-2008) ZEZ1HL o] 23 THI9).
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PCR-Restriction Fragment Length Polymorphism
(RFLP)

PCR 7 F3o] WE B4 sl o} F 583
W 5 shtA] TTS Gzt 585 Qe Ajoloxel zfol2
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Fig. 1. Agarose gel electrophoretic patterns of 1TS 1-5.8S-ITS II
DNA fragments amplified from the isolates before and after
digestion with restriction enzymes.

Lane M represents 100 bp ladder used as a DNA size marker.

Pulsed Field Gel Electrophoresis (PFGE)
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Fig. 2. PFGE patterns of chromosomal DNA of the isolates.

Lane M, DNA size marker; a, S. boulardii; b, S. cerevisiae 288¢; ¢, S. coreanus KCCM
11215; d, S. cerevisiae TCYL.
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TT TT-GT TTTGECAABAGCA TRAGAGCT TT TACTROEC AAGAAGAC AAGABAT BGAGAG TCCAGCCREG0C TRCGCT TAAGT GCROGETCTT GOTAGGC-TTETAAGTTTCTT TCTTGCT
TT TT-GT TTTGECAAGAGCA TRAGAGCT TT TAC THGECAAGAAGAC AAGAGAT BRAGAR TCCARCCHAGCC TRCECT TAAGT GCECGGTCTT BT AGBRC- TTRTAAGTTTCTT TG TTGCT
TTTT-GTTTTEECAAGAGCA TRAGARCT TT TAC THOGCAAGAAGAC AMGABAT GGA GAG TCCARCCAEACS TROGCT TAAGT GCGOGETCTTRCT AGBC- TTGTAAGTTTCTT TR TTRCT
TTTT-GT TTTEECAABABCATRAGABCT TT TAC TRGECAAG AA GAC AAGAGAT GBAGAG TCCARCCRRGCC TRCECT TAAGT GCBOGGT CTTGCT AGGC-TTGTAAGTTTCTT TG TTRCT
TITTTGT TTT GECAAGAGCATRAGAGCT TT TAC TREECAAGAA GACAABAGAT GRABAG TCCARCCGRGCC TRCGDT TAAGT GCGOGGT CTT AT AGGCCTT GTAAG TTTCTT TG TTGCT
FEEE

AT TCCAAPLGGT GAGAGATT TCTGTECT TT TGT TATAGGACAATTAARADCET TTCAAT ACASCACACT GT BRAGTT TTCAT ATCTT TRCAACTT TT TOT TTHEGCA TTCRAGCAATCES
ATTCCAARCGET GARAGATT TCTGT GOT TT THT TATABGACAA TTAAAACCET TTCAAT ACAACACACT GTGRAGTT TTCAT AT CTT THCAACTT TT TCT TTGEGCA TICEARCAATCEG
AT TCLAAACGET GAGAGATT TCTGTECT TTTHT TATAGGADAA TTAMACCET TTCAAT ACAACACACT GTERAGTT TTCATATCTT TRCAACTTTT TCT TTHEAGCA TTDRAGCAATLGE
ATTCCAAADRET BAGAGATT TCTGTGOT TT TET TATAGRACAA TTAARACDET TTUAAT ACAACACACT BT BGAGTT TTCATATCTT TRCAACTT TT TCT TTIHAGECA TTLRAGCAATUGE
ATTCCAAADRET GAGARATT TOT 6T BT TTTGT TATAGBACAA TTAARACCET TTCAAT ACAACACACT BT GEAGTT TTCATATCTT TRCAACTT TTTET TTRRECATTCBAGCAATUEE

GBLOCAG ARG TAACAACACAMCAATT TTATCTATICATT AAATT TT TETCAAMAACAAGAAT TT TORTAALT GRAAA TTT TAARSTA TTAMMA AL TTTCAACARCEBA TCTCT TERTT
GELICAGAGGTAACAAMCACAMCAATT TTATT TATTCATTAAATT TT TETCAAAAACAAGAAT TT TRATAACT GEAAA TTT TAAMATATTANAC TTTCAACAACGERATOTCT TRETT
GEOCCAGAGG TAACAMCACAAACAATT TTATT TATTCATT AAATT TT TATCAAAAACAAGAAT TT TCGTAACT GRAAA TTT TAAA TATTAAMAAC TTTCAACAACGRA TCTCT TERTT
GRCCCAGAGE TAACAMCACAPACAATT TTATT TATTCATT AAATT TT TRTCAAARACAAGAAT TT TCG TAACTGEAM TTT TAAMA TATTAAMAAC TTTCAACAACERATCTCT TRETT
ERCCCAGAGGTAACAMCACAMCAATT TTATCTATICATT AAATT TT TETCARMAACAAGAAT TT TOR TAACT GRAAA TTT TAARATATTAAAAC TTTCAACAACERA TCTCT TRRTT

CTLECAT CGATEAABAACRCABCGAAAT GOBAT ACSTAATE TEAAT TRCAGAATICCGT RAATCAT CRAATCTT TRAACGOACA TTGCBLCCCT T GG TAT TCCAGGGRRCATECC BT TT
GTCGDAT CGA TEAAGANCGCAGCGARAT GORAT ACGTAATE TRAAT TGCAGAA TTCCATGAATCATCRAAT CTT TGAACGCACA TTGORCCCCTT GE TAT TCCAGGRGECATECC TGT TT
CT OG0 AT ORA TRAAGAACEC AGCGAAAT GLGAT ACGTAATE TRAAT TRCAGAA TTCOGTGAATCAT CRAAT CTT TRAACBCACA TTGOECCCCTT GRTAT TCCAGGRGACATRCC TRT TT
CTCECATCOA TEAMRAMCEC AGCEAAAT GCGAT ACRTAATE TRAAT TRCAGAA TTCCGT GAATC AT CRAATCTT TRAACGECACA TTGCROCCCTT GR TAT TCOAGRAGRCATECCTRT TT
CTLECAT CGA TEAAB AN CECAGCGAAAT GUBATACETAATEHTRAAT TRCAGAA TTDCGT GAATC AT CBAATCTT TGRAACGECACA TTRCGOCCCTT B TAT TCLAGEEGRCATECCTRTTT

BAGLGTCATT TCCTTCTCAAADA TTCTATT THRTAGTGAGT GATAC T TTTBEAGT TAGCT TBAAA TTGCTEECCTT TTOAT TREATET TTT TTT T-~L0AAAMGAGABGT TTC TC TEDGT
GAECGTCATT TCCTTCTCAAACA TTCTATT TER TAGTGAGT GA TAC TU TTTEGAGT TAALT TBAAATTECT BEOCTT TTCAT THGSTET TTT TTT TT-D0 A AGAGAGET TTCTC TROET
GABCGTUATT TCCTTOT CAAADATT CTRTT TRETAGTGAGT GATACTC TTTEGART TAALT TBAAA TTRCT BECCTT TTCAT TBBATGT TTTTTT TT-LCAAAGAGARET TTTOTECGT
BABCETLATT TECTTOT CAAACATTCTRTT TG TAGTRAGT GATACTU TTTBEAGT TAACT TBAAA TTRCTGECCTT TTCAT TRBATGT TTTTTT T-~L0AAAGAGABET TTO TG THOGT
GADDRTOATT TCCTTETCAMACATTCTGTT TRE TAGTGAGT A TAD TR TTTEEAGT TAACT THAA TTRCTEECCTT TTCAT THEATGT TTTTTT TT TECAANRAGABET TTCTO TECET

CCTTRAGGTATAATECAAGT ACGRTCGT TT TAGET TTTACCAACTRCGECT AA TCT TTT TT TATACTGAGCGTA TTGEAACG TT ATCGA TAAGAAGAGAGCE TOT ABGLGAACAATRT TC
CCTTGAGGTATAATRCAAGT ACGGTCET TT TAGGT TTTACCAACTROGECT AA TCT TTT TT-ATAC TGAGCGTATTGGAACG TT ATCREA TAA G4 GA BAGCE TCT AGGDEAAC AL TRT TC
GLTTRAGGTA TAATGCAAGT ACGET CGT TT TAGGT TTTACCAACTGCGECT A4 TCT TTT TT-ATAC TBAGCETATTRRAADG TT ATCRA TAA BRAGAGAGCE TCT AGBLGAACSATET TD
ECTTEAGETATAATECAAGT ACGGT 0T TT TAGGT TTT ACCAACTGLGECTAATCT TTT TT-ATAC TRAGCETATTERAACS TT ATOGA TAAGAAGARAGCR TCT AGECEAACAA TRT TC
ECTIGARGTATAATRCAAGT ACGGT ORT TT TAGGT TTTACCAACTGOGECTAATOT TTT TT-ATAC TRAGCETA TTRGAACH TTATCGA TAAGAA GAGAGLE TOT AGELGASCAA TRT T

TTAMAGT TTGACCTCARATCAGGE TAGRAGT ACCC-CCTGAACT TAMGCATATDAMAAAG 760
TTAMGT TTGACCTCAMATUAGE TAEGAGT ACCCORCTGAACT TAMGLATATEMAA-AG 780
TTAMBET TTBACCTOAMATL AGG TAEBABT ALCC-BUTGAACT TARGLATA TORAT ABNG. 70
TTAMET TTEACCTOAAATOAGE TAGBAGT ADCC- BT BAACT TAABCATA TCAAT A-GIR 780
TTAMAGT T-GACCTEAANTC ARG TAGEAGT ACCC-BET BACT TASEDATA TOANT Al 760

bk oAb -

Fig. 3. Multiple sequence alignment of the ITS I-5.8S-ITS 1I region of the isolates.
CBS 4054 represents S. cerevisiae type strain as a control.

Kregervanrija delftensis NRRL Y-7119T
Saturnispora ahearnii NRRL Y-7555T
Kuraishia capsulats NRRL Y-1842T
Pichia darogensis NRRL Y-275989T
Kazachstania aerobia AY881652.1
Kluyveromyces lodderae NCYC 14177
Nakazawaea holstli NRRL Y-2158T
Pachysolen tannophifus NRRL Y-2460T
Kom agataella phaffii NRRL Y-7566T

81 issafchenkia scutulata var. exigua NRRL Y-10920T
100 (_— Dekkera anomala NRRL Y-17522T
Citerom yces mairitensis NRRL Y-2407T

100 wwi108
Saccharom yces cerevisiae CBS4054T
MM10
5| SS8712
35k 8588
Zygosaccharomyces mrakii NRRL Y-12654T
[— Naumovia castellii NRRL Y-12630T
Torulaspora delbrueckii NRRL Y-866T
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Fig. 4. Phylogenetic tree based on the ITS I-5.85-ITS II DNA sequences of the isolates.
Letter T after each strain number represents a type strain.
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Fig. 5. Changes in the growth inhibition of the isolates during the
culture in YPD liquid media including 200 ppm sulfur dioxide.

Inhibition ratio was expressed as a percentage of the cell density in YPD containing
200 ppm sulfor dioxide against that in YPD. W-3 was used as a control yeast.
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Fig. 7. Changes in the growth inhibition of the isolates during the
culture in YPD liquid media including 8% (v/v) ethanol.

Inhibition ratio was expressed as a percentage of the cell density in YPD containing
8% (vjv) ethanol against that in YPD. W-3 was used as a control yeast.
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W-3 was used as a control yeast.
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