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Isolation and Characterization of Phénolé-Producing Yeasts
from Grapes, Domestic Wine-Making Process and Red Wine Products

ONDA Takumi*®

and KOMATSU Masakazu*

*  Wine Technology department, Yamanashi Industrial Technology Center,

2517 Katsunuma, Katsunuma-cho, Koshu-shi, Yamanashi

409-1316

A survey was conducted on the ecological distribution of the Phénolé-producing yeasts in wine-
making environments, which included yeasts from grapes, musts, domestic commercial red wines. The
Phénolé-producing isolates were divided into 2 groups by phenotypic characteristics. Representative
strains from two groups were identified by 26S rDNA analysis. Group I, most of the isolates from
grapes were identified as Meyerozyma caribbica. This is the first study reporting the Phénolé-producing

M. caribbica. Group II,

the isolates from grapes, musts and commercial wines, were identified as

Brettanomyces bruxellensis, which is a typical contaminants of red wine. It was cleared that strains of B.
bruxellensis grew without involvement of the barrel. Furthermore, this is the first study to report the
presence of B. bruxellensis in commercial domestic red wines.
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Cm Y —A) REAL. IRLDT R RER, L
LTRBL B 2 EEM (Table 1) & L7

(2) BLETRICBIDH5AEM HELRIHD
T4 DDA, 40 DRIERBE~IH 5 IUE L 7232
& (Table 2) 2V, ThHDL AR, TLa—
NEREH, HEVIET IV I-VEEISRT LIRS 75
4y I RERDOLDOTHY, MERHREAL L EOHD
MEREVWHDTH D, BERFL LUCHEGE, £h
FhTable 1 OBHCHB LI CHEBEE» SO T Fo 2 FHE
ELTIAVEBELZLDTH S, BLEBHELS,
Table 1 SEBOFBLUALSOT Ry 2 FEEE LTHN
2o ZOFREDH B, M22B X UM3LE, ZFORETE
T, W72/ VORRYFBDOLNIZbDTH B,

(3) WERAT7 1 REEAP/ K74 VHEBL LT,
20114E 70> 520134E DRI, MEAFERCHEA L 7T R E R AR
T4 1248 % iz, TOERFRTA Y ORNRELT
X, BERT Ry TRLT, ANVER Y=Y a Y
PANTREDVHYLHMNAER 2 EEMEE L,
Wh Wb [TBkM R (Viris vinifera grape varieties) | 64
B, RAA 9 b ReJ—ART G T 4= R E
DEMNGRRRIKRFRE FERMEE U, [FERRMNR
(non-Vitis vinifera grape varieties) | 604 (Table 3)
Thbo T 7 NVOEBEETRD EHV D O T20054E, #
L\ D T20124E, 201050 DA b % <, 2011478
K& Doz,

2. 5AHBLUT A 2 DILERS

HRDAAB LT A YEB O, BHEERERR
B, pHBIU 7=/ LVBEZEMLL, R4 D7
/U, ThbbizFN Iz /) —NE4TFNVITTA
7a— (BXUAIA YO T/ L4V T2 )
=, 4 NTTATa—N) OEEIEFICHE-
72

3. B EEERE

B ORREIZIZ, B L A, YMBEARSLD S
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Brettanomyces BIEETE O DR & LT, BERE R
F£1Z, Ropricuss 5°23B%E L 7zDekkera/Brettanomyces
Differentiali5#h (DBDME; Hh & BEFR) %2 HW 72,

4, 7/ LEREBOSEE

7z ) VERBEROREE, ROLIICERMLL T
bbb, AOMEOYMBAARREHIC, BT FY R, 5
ARELRFRTA YR EHIOMFMLT, 2 BHE25CT
WHERET o720 T OB 2 nl% DBDME; #i 8 nd
WL T, 25CT 7 HREE 21T o 720 ¥ %%, DBDM
o @AOEL (HE) CERNIC7 =/ LORSN
HHONT=H TN DWT, DBDMEEHTA b 1) —
THNF ¥ —IC X BMRSHEELRYE LT, BONM
BeEERRE, U ka— Xy 2 ELT, -80CTT
HAERTE L 720

5. PEEBBORE

DEEEERE O A A LRI EED  RIE R ik
BNt o720 F72, BEROEFEMIC, ¥ — Vi
T & ERRERmE IS D W T LR,

51T, SO —EBICOWT, 26S rDNA A
FIOBEFTICEOCHERBZER L7z, Thbb,
YMPH S o aa——25, EHEDNARHB L, NL
1BLXUONLYL T4 <—"% T, 265 rDNADD 1
/D2 FA4 V%PCREEICK DHIEL 720 Z OMIBEY
Wy —<nNi—2xZAF* v b (BigDye Terminator
v3.1Kit (Applied Biosystems##)) 2w Ty — 7
IV ARG EIT, DNAY —F 4 — 12 & )RR
BUGE L. 135 N-EERSIERIC oV CEBHE IR
5l (DDB]) F—#RX—A%HWT, MHEEREZITV,
WHEOREL T o720 %72, FEFIEHRZ b £ 12, MEGA
(Molecular Evolutionary Gene Analysis) ver.7.07 &
I AERCT, ERESEI X 5 R £1T o 72

B, TOBREGHEICE, BROKCBOTHEELALY
x ) VAERERSK-01% GRIAEE P 5 Brettanomyces
bruxellensis EHEE) b, FERICSZEEKRE L THEAL 2

XERER

1. BRI R »507 =/ LAERER

BRT PSP OB LR B, 1954 (46%)
5, DBDME 2 HE L, BERWIZT =/ VAR
FOLRLMAEYHRE E s (Table 1) #6519
B, 25RROBETE % #kBE L 72 (Table 1)

2. TA HETRBOEAAPSNDT 1/ VERER
T4 VORBIBICDLLAARZEDT B, 61
(19%) OFRTAL Db HHh 5, DBDMEHEREL,
ERERIC 7 =/ VRSO S A AW K S hi:
(Table 2)o A7 A ¥ Db BHENHIE, 7x /) VAR
BB ENkdol, TN 6 Hirh, 6FROEERZ
MRS BEL7: (Table 2), BELTREICBWTERMIC
7 x /) VOREIFED LN AHAM22E X M3,
WEFNLHEL LD 72V Q- F VT ) — Ve
IFNTTAYI—N) WgEHER, WTFhORRE,S
b7z /) VEREBTIE LN,

3. HRFETA 50T o/ LERER

HWART A4 124809 H, 5 H(4.0%) 5, DBDM
RMmAHEL, EREMICT =) VEESRED Sh bk
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Table 1 Phénolé-producing yeasts isolated from the grape tested
Sample No. Vinyards (Location) Grape species yeaDSZBSEOBBOIf)M isolai\elz(()i' ?ffeasts

G1 A (Koshu-shi, Yamanashi) Koshu + A001
G2 A (Koshu-shi, Yamanashi) Koshu + A003, A004
G3 A (Koshu-shi, Yamanashi) Koshu -

G4 A (Koshu-shi, Yamanashi) Koshu -

G5 A (Koshu-shi, Yamanashi) Koshu -

Gé6 A (Koshu-shi, Yamanashi) Koshu + A009
G7 A (Koshu-shi, Yamanashi) Koshu + A012, A019
G38 B (Koshu-shi, Yamanashi) Koshu -

G9Y B (Koshu-shi, Yamanashi) Koshu -

G10 B (Koshu-shi, Yamanashi) Koshu + B030
G11 B (Koshu-shi, Yamanashi) Koshu + B032, B033
G12 C (Koshu-shi, Yamanashi) Koshu + Co01
G13 C (Koshu-shi, Yamanashi) Koshu -

Gl4 C (Koshu-shi, Yamanashi) Koshu + €002, C005
G15 C (Koshu-shi, Yamanashi) Mascat Bailey A -

G16 C (Koshu-shi, Yamanashi) Mascat Bailey A + C009
G17 C (Koshu-shi, Yamanashi) Mascat Bailey A + C010
G18 C (Koshu-shi, Yamanashi) Mascat Bailey A -

G19 D (Hokuto-shi, Yamanashi) Koshu -

G20 D (Hokuto-shi, Yamanashi) Koshu + D022
G21 D (Hokuto-shi, Yamanashi) Koshu + D025, D026
G22 D (Hokuto-shi, Yamanashi) Koshu -

G23 D (Hokuto-shi, Yamanashi) Koshu -

G24 D (Hokuto-shi, Yamanashi) Koshu -

G25 D (Hokuto-shi, Yamanashi) Chadonnay + D002
G26 D (Hokuto-shi, Yamanashi) Chadonnay -

G27 D (Hokuto-shi, Yamanashi) Chadonnay -

G28 D (Hokuto-shi, Yamanashi) Chadonnay -

G29 D (Hokuto-shi, Yamanashi) Chadonnay + D003, D004
G30 E (Hokuto-shi, Yamanashi) Cabernet sauvignon + E001
G31 E (Hokuto-shi, Yamanashi) Cabernet sauvignon + E002
G32 E (Hokuto-shi, Yamanashi) Cabernet sauvignon + E006
G33 E (Hokuto-shi, Yamanashi) Cabernet sauvignon -

G34 E (Hokuto-shi, Yamanashi) Cabernet sauvignon -

G35 E (Hokuto-shi, Yamanashi) Cabernet sauvignon -

G36 E (Hokuto-shi, Yamanashi) Merlot -

G37 E (Hokuto-shi, Yamanashi) Merlot -

G38 E (Hokuto-shi, Yamanashi) Merlot + E012
G39 E (Hokuto-shi, Yamanashi) Merlot -

G40 E (Hokuto-shi, Yamanashi) Merlot + E023
G41 E (Hokuto-shi, Yamanashi) Merlot -

IR E s ——oRBRSES, S, 220707 BTy Lizaun—-2ER Lz, $72, BEAEE

IBLCLIZHisz,
(1) 70—-71

DT NV—T Do EERIE, IR

(BHDBVIZRRPMELLINE) <, HEFEMOREMETE
RAERL7e YMERIEH ETlX, Rl dhro/zH
@T,N&—ﬁwﬁﬁwééﬂﬁf,wﬁ%ﬁ%<,ﬁ

L, FVa—AEREBLTCHAAZEE LR 0.01%
su~F I FgECHBAED bND, 0.1%TO
WHIZRD SN eh ol STCTOWHD RIFTH o 72
WHE gL, Y17 —ElEE, DBBRE L HICE
HWTHY, 5%EEELEATERIZIEETET, SV b
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Table 2 Phénolé-producing yeasts from the musts tested in alcohl fermatentation
Wine production . . Detection of No. of
Sample No. site I()Location) Vinyards of used grape Grape species yeasts on DBDM isolated Sfeasts
M1 F (Yamanashi) C (Koshu-shi, Yamanashi) Koshu -
M2 F (Yamanashi) C (Koshu-shi, Yamanashi) Koshu -
M3 F (Yamanashi) C (Koshu-shi, Yamanashi) Koshu -
M4 F (Yamanashi) C (Koshu-shi, Yamanashi) Mascat Bailey A -
M5 F (Yamanashi) C (Koshu-shi, Yamanashi) Mascat Bailey A -
M6 F (Yamanashi) C (Koshu-shi, Yamanashi) Mascat Bailey A + F001
M7 F (Yamanashi) C (Koshu-shi, Yamanashi) Mascat Bailey A -
M8 G (Yamanashi) E (Hokuto-shi, Yamanashi) Koshu -
M9 G (Yamanashi) E (Hokuto-shi, Yamanashi) Koshu -
M10 G (Yamanashi) E (Hokuto-shi, Yamanashi) Koshu -
Mi1 G (Yamanashi) E (Hokuto-shi, Yamanashi) Koshu -
M12 G (Yamanashi) E (Hokuto-shi, Yamanashi) Chadonnay -
M13 G (Yamanashi) E (Hokuto-shi, Yamanashi) Chadonnay -
Mi4 G (Yamanashi) E (Hokuto-shi, Yamanashi) Cabernet sauvignon -
M15 G (Yamanashi) E (Hokuto-shi, Yamanashi) Cabernet sauvignon -
M16 G (Yamanashi) E (Hokuto-shi, Yamanashi) Cabernet sauvignon -
M17 G (Yamanashi) E (Hokuto-shi, Yamanashi) Merlot -
M1i8 G (Yamanashi) E (Hokuto-shi, Yamanashi) Merlot -
M19 H (Yamanashi) ohters Koshu -
M20 H (Yamanashi) ohters Koshu -
M21 H (Yamanashi) ohters Koshu -
M22 H (Yamanashi) ohters Mascat Bailey A + H001
M23 H (Yamanashi) ohters Mascat Bailey A + H003
M24 H (Yamanashi) ohters Mascat Bailey A + HO004
M25 I (Yamanashi) ohters Koshu -
M26 I (Yamanashi) ohters Koshu -
M27 I (Yamanashi) ohters Koshu -
M28 I (Yamanashi) ohters Koshu -
M29 I (Yamanashi) ohters Mascat Bailey A -
M30 I (Yamanashi) ohters Mascat Bailey A + H005
M31* I (Yamanashi) ohters Cabernet sauvignon + HO006
M32 1 (Yamanashi) ohters Cabernet sauvignon -

*These musts were detected Phénolé odor.

FUYBEERLZ, 2B, SHORBTIE, BEREKI
Bhohdhol, oz s, HRAENDORED
SEL0MENBOT EH L\, Candidal® H 5 I
Debaryomyces BB OBEBRETHL I LPEL LN
2o AT N — T OSEERIE, TV — VR BRI
EA - 720

(2) J—=7"1  ZOZrVv—7O5HkE, WU
RIE, MELBHOSE, H50IiEITHA VO
BRaTIRE L, HFEMOREMREREZR L2, &
ORI ORI IR, B0 SMEERE X
BAL 7, sk L7-MiRE, LIFLITn22Dr 52X
=2 Lo YMYFEAREEH E Tk, 7 —AEDiE
SORMNEO, hRAERL-au—2FEL, BE
RERE L. YMEAEMCIIERE RO, 7

Wa—AERBLUTCHTAREE L, By undy

I FiE% D 0. 1%iE T BIT WSRO b hiz,
7CTOWHD BIFThH o 7o, WBREELY, L7 —
P, DBBRIGIZ & bICEETHY, 5%8EEE
ATEREMIZIZETET, N M FUrBERERL. B,
BT REIZRD S Do 2o ML EDEIALZIHEIR
o, RINV—TO5EERE, BEERICBVT, B
TR &5l & N7 RSK-018 DR BRI H EB L
722 e h 5, Brettanomyces BEEROTH B L FHE L 720
5. 26S rDNA D 1/D 2 {5 EESIBITIC L 2RAE

K THOLNTZEBERD I Ok (FV—T1D4
¥, ZV—7TD6#), BIOEHICBIT S 5 8EvKSK-
OLBRIZ DWW T, 5172265 rDNA D1/D 2 ¥ 27
#H ORI RN ORR, KoL) CHESI N, £
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Table 3 Phénolé-producing yeasts from the domestic commercial domestic wines tested

Numbers of

Categoris of wines .
wine samples

Numbers of samples
which dectectd yeast

No. of isolated yeasts

on DBDM
Vitis vinifera grape varieties 64 20 VR41, VR43
non-Vits vinifera grape varieties 60 30 HR32, HR43, HR101

1) All 5 wines contained Phénolé above the thewshold.

Table 4 Identification of isolated Phénolé-producing yeasts

No.of . Additional Source of
Groups . . Morphological characters Some key characters® isolated
isolated strains characters .
strains
A001, A003, A009, Ovoid cell (to elongate) Gas production from Growth in 125%
A012, A019, B030, in pairs (or short chains). sugars+ etanol
B032, C001, C002, Multilateral budding. Growth in 0.01% Growth in 20g/¢
C005, C009, C010, Tannish-white colored, cycloheximide + free SOz —
D002, D003, D022, butyrous, large colony (no growth in 0.1%
I D026, E001, E002, with lobate margins. cycloheximide) grapes
E012, E023 Pseudohyphate are formed. Growht at 37C +
Assimilation ability of
nitrite —
Urease —
DBB reaction —.
AQ04, B033, D025,  Ellipoidal, cylindrial, ogival  Gas production from Growth in 125%
D004, E006 or missile-sharpedcell to sugars + etanol +
elongate. Growth in 0.1% Growth in 20g/2
Multilateral budding. cycloheximide + free SO: =
Cream colored, Growht at 37T+ grapes
rised in center colony Assimilation ability of
with entire margins. nitrite —
Pseudohyphate are formed. Urease —
I DBB reaction —
F001, HO001, HO03, Growth in 125%
HO04, H005, H006 same avbove same avbove etanol + musts
Growth in 20g/¢
free SOz =~ +
VR041, VR043, Growth in 125%
HR032, HR043, etanol + .
HR101 same avbove same avbove Growth in 20g/¢ wines
free SOz +

*+: positive, £: week, —: negative.

72, FROEEEPZHWE, STREEI»SHEOR
7%k % Fig. 1 [2R L7z,
TV—F10O, FRT F7rorsh iR, £
T Meyerozyma  caribbica (Vaughan-Martini et al.)
Kurtzman and Suzuki (Candida fermentati (Saito) Bal
DT FENT (REEE)) THrIZE (4 TATL
4 v EOMARE, FREN9.8~100%) Hbdol,
—FT, V=700, FIZkRTA Y BETHE, Wk
T A EEH SO NIRRT, RT A D
L@ TH), BBNLE T ) VEARBRTH S

Brettanomyces bruxellensis Kufferath and van Laer

(Dekkera bruxellensis van der Walt® 7+ €L 7 (R
TE)) ThHhBrIE (FA4ATAIVA v EDOHRAEE,
FNENI5~100%) Wbhoiz. F7z, BHICBIT
AR IE,SHE L7 = /) VAEKEEESK01D
B. bruxellensis T 5 2 & HFER I Nizo

z =

TAVERT RS0 T 2 ) VEREROKRERT
S AER, BEORBEHLVIETFYRE (AddWIE
RTA VER) ICBRRYTELRL, —EDHEETELS
fTBZedbhol. FNORERFEEDT7 2 7 VAR
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HR32
SK-01
VR041
HR43
VR43
D025
A004

99

100

92

L Dekkera bruxellensis NRRL Y-12961

99

Brettanomyces custersianus NRRL Y-6653

Brettanomyces naardenensis NRRL Y-17526

Candida rugopelliculosa NRRL Y-17079

Candida laoshanensis CBS 11389

671 Dekkera anomala NRRL Y-17522
’—‘ Meyerozyma guilliermondii KCTC 7832

0.050
Fig. 1

Candida smithsonii CBS 9839

100 Meyerozyma caribbica NRRL Y-27274
51{|E012
D002
AQ01
C002

Neighbor-joining tree based on the D1/D2 region of the 26S rDNA sequence showing

the phylogenetic relationships between isolated Phénolé-producing yeast strains and type

strains of related genera.

Numbers at the branch nodes are bootstrap values (percentages of 1,000 replicates). Bar 1 substitution

per 1,000 nucleotide positions.
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B. bruxellensis A#HZ b, DBDMEG R TSNS 7 =
J VEREER E L T, Brettanomyces anomala k& Pichia
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