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AAel S s ol dA ARl Aol Aol opd Ao olsfsfobnt Frt. E we] WMl et A
AR A Eths FEshs 531470 Welel oste]l yeholAH, 53535 Welel o] 5l w9 aela o
s Mdezfy EEHes Be W T Wdd FgH 2 2w mifdl xdE= Ao s ofof
Cidss

3 uto)| 2 A (Protaetia brevitarsis) 2% %< AT/ ¢ Jinju, Korea)ollA T3t Ab&atgict. &
Hupol A o] AMSE A EEd e AEITATAdA st o, 65% s e T EE
W RFHF55, Jinju, Korea)S Y2 50 L AAH(360Xx510x285 mm)oll B guto]Z:52] 28 F%F 150viE]&
Yotk dFd AR A aEits WA e, 25 T, 60% weollA 28Y E<t ANl 38 5
ekl

1-1. &% £3

BAFEER7IEdoERE ATHS AAEE Aol Anf H £ BHeld 100 g& darE ARl A
e T. 1, EdE REdgs Bvd RYgelFEE (A Ut BE FxForgERH ATHS)
1,000 mL7F ©71 ZekaTe] @it 25 ColA 1417 St e widaioict. A8 1 s 50 we/ml ~ENER}
O]ﬁ‘l(streptomy n) 2 50 pg/ml I A (ampicillin)o] BZ% YPD & ZgolEd E@sly X F2Y7}
B wi7hA] 25 CellA 54 & widsiitt. g wiAoN =53 FHE z2ie dd ZEUS &F ST
<, e 4°”‘ﬂ°ﬂ s WS ol @5tk WlA7E v 1] FElds AT ER FEUE & TS
o] 25%(v/v) 2&lHE (glycerol)o] Egte YPD wjx| Mo &3k 3 -80 TollA B3I,

O A, HEUdRRE Fo FRUYUES YA 379 Felel Y29, MHGNU Y31 2 MHGNU Y327 B&] = ¢},

1-2. 82 X

A7) AAd1-101 BE8E ar S 5437 Y3ste], internal transcribed spacer(ITS) %<3} large
ribosomal subunit(LSU)  D1/D2 99L&  Eglo|y ITS1(5'-TCCGTAGGTGAACCTGCGG-3"), 1TS4(5'-
TCCTCCGCTTATTGATATGC)Q]— NL1(5'-GCATATCAATAAGCGGAGGAAAAG-3'), NL4(5'-GGTCCGTGTTTCAAGACGG-3')= Z}Zt =
ZAAY. TZF PR AHE2 Expin Gel SV(GeneAll Biotechnology, Seoul, Korea)E o]&3to] AA|slom,
PCR 4H&9] ‘?37]/‘1 A2 Macrogen Services(Daejeon, Korea)ollA 413} th. DNA A1 €2 NCBI(National Center
for Biotechnology Information) GenBank H©]o]E]w]|o]2~2] BLAST(Basic Local Alignment Search Tool) Z =217
S AFEsle] BAE o, MEGALL A E o]} neighbor-joining methodE AF&3le] LSU 999 w2 QHE=
AEE 7Rtz 3 Als5E st

FE Y29, MHGNU Y31 2 MHGNU Y329 1TSS (560bp)e] rRNA Hxx AEde Fdssion,
GenBank (OR497838, OR497839 X O0R497840)°l 71EHAtt. 59 ITS 949 AES F79 HddA &34
QAR ufol M2~ o} =k (Wi ckerhamomyces anomalus) T+ Y6(GenBank accession no. MT742675)¢] A<}
99.3% TIAS vERdT. By Y29, MHGNU Y31 2 MHGNU Y32¢] rRNA LSU D1/D2 & M <& (592 bp)S Fd3s}
o™ | GenBank(OR497846, OR497847 2 (R497848)¢] 7€ = tt. Ral@dE9 LSU 999 MLDL J. anomalus
Z& 17(GenBank 0Q067121)2] AM<E3 100% &Ld<S YeERNSY.. LSU rRNA #F-%12+9] D1/D2 Z=w?]l AEE 7]
o 3 AFSE Y29, MHGNU Y31 2 MHGNU Y327F Al F. anomalus Woll IX&E RHAFAHE 1

z).

<A A 2> Fickerhamomyces anomalus Y292 %
A7) AAd 19 YASIRAtol A A olwTE A~ Y29(Wickerhamomyces —anomalus Y29) (FEFHE:  KACC
83082BP) (10" CFU/uL) = YPD iAol Al 291 Eob wjakstieh. 15, A7) Zule] 1o]4 499 3dulo] &z 3

_8_
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=S A7) W, anomalus Y29 3 E

W, THTE 54 dExTeE AHESH

AE=E xdelgict. 44 3A F, &
&

2
sfe] asta, B4 A 70 T

g s AW wde=s AE] ek, dAske F¢ Y 3% #
AT, 29 Bt F. anomalus Y299 @EFRS 8A7F 2+A 02 wAE O
Atk AR FFRFE Fee FAVE 2/3 A AV st &

SHTE AFstY TAARIINY. FEARE ARE AE BAVIE A

KR
A sl g71e o} massi.

Yol LA {59 AAx B4 YEEFEAF NaCl 0.04 g2 73 7T 2 nLE AFRSHY] %3}
Ao, AMEE 25 CollA 108 s<F 71493y wwkek 3 SPME(Solid Phase Micro-Extraction) fiberel]l 10%&7F

uE 5

A AT, 3EA e B24& TQ8030 Mass Spectrometer(Shimazu, Tokyo, Japan)7} & GC-2010
Plus gas chromatograph® AF&3le] Fa=slom, ME2 DB-WAX column(30m < 0.25mm id, 0.25um film
thickness, J&W Scientific, Santa Clara, CA, USA)& AM&ste] EA T, FFE2 carrier gas® 1 mL/min®
FEHoR ALY, FAVI HEVQ X 7247 250 T9F 230 T2 AT, GC oven 2% TR
40° ColAl 3% H<QF §X3kar, 5° O/mine @ 90° 74 E7FA17]1aL, 19° O/minl® 230° (74A] Z7FA17] b,
230° CollAl 5¥7F FA8Act. A &= Wiley Registry 11th edition/National Institute of
Standards and Technology(NIST) Mass Spectral LibraryolA #|&%& A= w0619 MS ratonsd H]uste] &
Eyas

GCUSE Balel 4@

WA eS8l & 1ol dEhAIT

ot

Z 1
A4 HEE =
Hydrocarbon group 2-methylheptane 34.61%
2,4-dimethylheptane
undecane
decane

2-methyloctane
4-methyldecane
3,7-dimethyldecane
dodecane
pentadecane
tetradecane
ethylbenzene
1,2-dimethylbenzene
1,3,5-trimethylbenzene
1,2,3,4-tetramethylbenzene
1,3-di-tert-butylbenzene
1,2,4, 5-tetramethylbenzene
butylated hydroxytoluene
phenol
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Ketone group

2,3-butanedione

25.0%

3-heptanone

ketone, methyl 2,2,3-trimethylcyclopentyl

2-heptanone

3-octanone

2-octanone

3 —hydroxy-2-but anone

4,6-dimethyl-2-heptanone

3-hydroxy-2-pent anone

2-undecanone

acetophenone

6-methyl-5-hepten-2-one

2-nonanone

Alcohol group

2-butyl-1-octanol

19.23%

2-methyl-1-butanol

3-methyl-1-butanol

2.,4-dimethyl-1-heptanol

1-undecanol

l-octen-3-0l

3-octanol

2-ethyl-1-hexanol

5-ethyl-2-nonanol

2-undecanol

Aldehyde group

2-methyl-2-butenal

7.69%

2-ethyl-2-hexenal

nonanal

2-methyl-2-pentenal

methyl propyl disulfide

3.85%

Sulphur-containing group

propyl disulfide

Terpene group

p-cymen/m—-cymen

3.85%

o—cymen

Acid group

2-ethylbutanoic acid

1.92%

chloroform

3.85%

Other groups

indole

Total

100%

A7) E 194 BE%o], Hydrocarbon

4-methyldecane, tetradecane, % butylated
E-3] butylated hydroxytoluene u]= <1H}Fe] k= (GRAS) oA

Jokar el shghEoltt.

Ketone groupell 3t% o]
e EXIAYA el

ketone 3}3tES P4 4 AT},

4]

Alcohol groupell Zg=o]
HA At

Aldehyde group®] 3#A 7] aldehyde 3FES #&A Al3}ol| A

st AR dEA gt

2+ ketoneS FE EXIA| WAL 7o 2] H o)
EA AR o

)
. H
oleld ketone BHEEL FEAoZ BIF WA PP 4T @,

9+ l-octen-3-ol< w2 WAy

w3k, monoterpene(p-cymene % o-cymene)< 2] &) Yo
-

=] Adel A=A dv. o

o) =
PR

group®l XE3FE o] 2-methylheptane, 2

wor, BEHAPH
A=)
n

RS =

=
| st 718 F2 30, s, F9S

_10_

,4-dimethylheptane, decane,
hydroxytoluene E3Ig WAZL v sE=2 dex lon,
AFATFER A4S SRHEoIAIR o Hs] 540

Abshslo] AT Aol LT

webgstar Al AkskE o
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1-2. V. anomalus Y295 Fol|$t fQuto|L TR {39 34 33HE &F

wedol A 22l F. anomalus Y295 wold APl yA §F9 TANZ EHe] WAE A8

FAubo| LR G2 FAAZX B Iubyd Z2uldS 7Hlo = partial least squares discriminant
h=i]

analysis(PLS-DA) 9] scores plots 2 permutation testS = 2] 2L F. anomalus Y29 32 AZol| #8342
M, o]Z X 20| YERAALE.

= 2004 B0l PLS-DA Rl(RX= 0.528, RY= 0.966, Q= 0.825)& % M43} Y29 42 WZ apole] a3t
apol g HoF).

T 2RO A HEo], RZQ‘r Q2(0.71, -0.29)¢] AHAEL AT permutation testoll A= over—fittingo] YEFFA] &
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olE Fall, V. anomalus Y295 #o|g A guo|RA] {5 By ES Fo|d Aol ix] §F5 o 4
Aol ol 7} Q&S FelstiT),

nlgkel 3ubyg BIstE S 2 8071A 3T FEEolA B Folet F. anomalus Y29 Bol % ¢ AlREZHY
zfo]l 2 Felslr] $18te], S|EW ASAH Fe)~F 2 (Heatmap Hierarchical Cluster Analysis)g 33} o
o, °ol& = 3o Yellidch. EW HuU(0.3)914 H2(-0.3)7HA EEshd A4 dEe A 3gEe
A A =2 Jehdo

= 3olA BZol, F. anomalus Y29 Fo] fro wdolA Fduldoer & FEE ZE Iy sgtEe UF =
Tol F% &gl vlste] dA3| o, J. anomalus Y29 Hol % wZolAE I EE 139 w7t
frolst Al gaskdnh

& %019} H XS] . anomalus Y29 o] % ®HLolA sl #adk 3)ubA seEy) Frhe 3jury 83
&5 T 16%9 33Eo FE AolE HlwEe T 4o YERASITE.

5 4ol HZo], EFHE HNE TAstE Ao R 42 2-methylheptane, 4-methyldecane, 1-undecanol, 2
butylated hydroxytoluenes 3¥3}sle] p-cymene/m-cymene, 1,3,5-trimethylbenzene, 3-hydroxy-2-pentanone,
nonanal, 1,2,4,5-tetramethylbenzene, % acetophenone®| &%=+ W. anomalus Y29 o] #% EZoA 23t
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oo~ W. tratensis CBS 121757 (AB607028)
A‘E W. patagonicus CRUB 17247 (FJ666399)
W. chambardii CBS 19007 (EF550344)

gs[" W. siamensis DMKU-RK 359" (AB714248)
25|~ W. ciferrii CBS 1117 (U74587)
Candida silvicultrix CBS 6296 (U69879)

W. edaphicus CBS10408T (AB436763)
Y29
66| Y31
Y32
W. anomalus CBS 57597 (U74592)
W. myanmaensis CBS 97867 (AB126678)
3284 W. lynferdii CBS 66957 (U74595)

W. sydowiorum CBS 59957 (U74594)
% ¥L W, subpelliculosus CBS 57677 (U74593)
Il W. queroliae CBS 10936T (EU580140)
W. strasburgensis CBS 29397 (U74591)
2| 73— W. hampshirensis CBS 72087 (U74598)

W. rabaulensis CBS 67977 (U75423)
100~ Candida odintsovae CBS 6026 (U70182)
I: W. mucosus CBS 63417 (EF550337)
46 W. silvicola CBS 1705 (EF550302)
W. bisporus CBS 18907 (EF550296)
W. onychis CBS 55877 (EF550279)
W. canadensis CBS 19927 (EF550300)
W. ochangensis CBS 11843T (HM485464)
W. alni CBS 6986" (EF550294)
W. bovis CBS 2616 (EF550298)
{W. pijperi CBS 2887 (EF550335)
W. chaumierensis CBS 8565T (HM156533)

W. xylosica CBS 123207 (AB557867)
Cyberlindnera americana CBS 56447 (EF550327)
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k1
N2
W

2- Methylheptane
2, 4-D|methylh%ptane

RT2.828
RT2.983
Undecane
2,3-Butanedione
Decane

RT4.31

RT4.39
Chloroform
2-Methylo%ane

98
5.191
4-Methyldecane

RTS.62

3,7- Dlmethyldecane
953

RTS.
2-Methyl-2-butenal
Ethylbenzene
1,2- Dlmethylbenzene
7.258
3- Heptanone-
2- Methyl 2-pentenal
2-Butyl-1-octanol
Ketone, methyl 2,2, 3—tnmeth¥ ﬂclopenty-
eptanone
Dodecane
RT8.834

RTS.
Pentadecane
2-Methyl-1-butanol
& 3hhfethy| Il;jputrfpﬁ
ethyl propyl disulfide
¥ RT9.48

RT9.807

RT9.908

3-Octanone

2-Octanone
3-Hydroxy-2-butanone
2 4-D|methvl -1-heptanol
Tetradecane

o }-Ungecanol
p-Cymene / m-Cymene
!2 144

1,3,5-Trimethylbenzene
2-Ethyl-2-hexenal
6-Methyl-5-hepten-2-one
4 6-Damethyl 2-heptanone
g droxy-2-pentanone
p-Cymene / m-Cymene
o-Cymene
Propyl disulfide
2-Ethylbutanoic acid
2-Nonanone
Nonanal
Tetradecane
3-Octanol
1,2,3,4-Tetramethylbenzene
1 3-Di-tert-butylbenzene
1,2 4 S- Tetramethylbenzggs
1-Octen-3-ol
T 5.61
T15.798
2-Ethyl- 1 hexanol
RT16.223
S-Ethyl-2-nonanol
RT16.449

RT16.668
RT16.781

2-Undecanol
2-Undecanone
Acetophenone

.587

Butylated Hydroxytoluene
Phenol

Indole

0

VIP scores

I
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