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Comparison of enzymes from strains of wine yeast
and their related yaasts on electrophoresis

Masasur Yamazaki, Suost Goro, and Kazuo Komacata

The Institute of Enology and Viticulture, Yamanashi University,
Kofu 400, Japan

*The Institute of Applied Microbiology, University of Tokyo,
Bunkyo-ku, Tokyo 113, Japan

Electrophoretic patterns of five enzymes in seventeen strains of
wine and related yeasts were studied with the use of polyacrylamide
slab gel electrophoresis with specific staining. The strains used were
eight strains belonging to Saccharomyces cerevisiae, two strains be-
longing to S. bayanus, two strains belonging to S. uvarum, one strain
of S. fermentati, one strain of S. bailii, and three strains of Saccha-
romyces sp.. The strains of S.cerevisize, S. bayanus, and S. uvarum
showed rather similar electrophoretic patterns of five enzymes, howe-
ver, their patterns were quite distingiushable from those in the strains
of S. fermentati and S. bailii. Of eight S. cerevisiae strains tested, one
distiller’s yeast previously identified as one belonging to S. formosensis
was different from other seven strains in the electrophoretic patterns
of aldolase and alcohol dehydrogenase. This strain was similar to
strains of S. bayanus in electrophoretic patterns of five enzymes.
Two strains of S. uvarum showed quite different electrophoretic
patterns of five enzymes from each other, and one strain previously
named S. carlsbergensis was similar to those of S.cerevisiae in its
electrophoretic patterns of five enzymes. Two unidentified strains of
wine yeast showed the same electrophoretic patterns of five enzymes
as those of S.cerevisiade The strain Jerez No.5 of Saccharomyces sp.
was thought to belong to S. bayanus, since their electrophoretic patte-
rns of five enzymes and physiological properties were similar.
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Table 1. Strains used in this study.

Species Strain Source Reference
Saccharomgc'es YK 600 IAM 4274<WH 5-2
cerevisiae yK 610 Kyokai Wine yeast No.1<-TAM 4274
YK 611 WH 52 (ATU), Wine yeast OC-No.2 20) 22)
YK 612 W-3, Wine yeast 22)

YK 601 IAM 4512, Kyokai Sake yeast No.6
YK 602 IAM 4954, Brewer’s yeast

top fermentation

YK 607 IAM 4140, Distiller’s yeast Rasse XII

YK 608 IAM 4919, Distiller’s yeast 19)
Taiken No.396 (S.formosensis)

S. bayanus

YK 613 IAM 12234

YK 614 BIG 153 (S. oviformis)

S. uvarum

S. fermentati
S. bailii

YK 617 IAM 4771

YK 615 IAM 4206 (S. carlsbergensis)
YK 616 IAM 12242

YK 618 W-80 (S. acidifaciens) 22)

Saccharomyces YK 619 Er, Wine yeast, Geisenheim,
sp. from Prof. Dittrich

Saccharomyces YK 620 Wine yeast, Chiteau Epernay

sp.

Saccharomyces YK 621 Sherry yeast, Jerez-No.5, (Torulopsis

23) 24)

sp. colliculosa), from Dr. Cruess,

Abbreviations : ATU; Faculty of Agriculture, University of Tokyo, Japan.
IAM; Institute of Applied Microbiology, University of Tokyo,

Japan.

BIG; Botanishes Institut, Geisenheim am Rhein, W-Germany.
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Y 27 18 DNADOGC&ESS" & & *'DNA-DNAM
[ A Saccharomyces BEER D HIHIC b BEH &
NTw3. 5k, S.cerevisiae B k N7 DIHiEFEIC
DWTHHHOMAEZ PREIN T 31010270
Ty, HH, ®EDIZ, EEEEE L OEESRTE
T o, ANESB I MFEBFLHME D b HEEAES 50
ké 8. cerevisiae X XBI I N5 EHEL T 5.
BUE, M2 IIEROBERKE) <5 —icE B
BOBEERZ2 WERE T 5HE24T->TH Y, K
BT B Rhodotorula)g & % DL WRTHB
8T B REERER hodo sporidium & ) SRR 15) & ¢
2 Torulopsis)g&, Candida)g, 3 kL U'Kloeckerago

SN TEET & Z0EEMRTHD LHAIINTWS

THEREROEBRBERS 2m5 LT, BEROKI)
NG — 2 DWW DRI IEFICERTH L 2 L

PWELZ. T TR, T4 CBE, HEEERN,
v —NVEERE, T a— VBB ¥ D Saccharomyces
cerevisige & Z NEEEERHC DWW TEBER D kB ¥ ¥

—iEE, ZoBEBBERICOWTHERE LD
T, ZTORHEREBET 5.

x B F &

ftE@Ek  Table 1 ICRL72Z2T74>, ¥z ) —,
El, ©—Ni EOBEEFEERFTH B Saccharomyces
cerevisiae 8 ¥k, S. bayanus 2 ¥k, S.uvarum 2 ¥,
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S. bailii1 #k, S. fermentati 1%k, Bk U*k[EE3
_oOARNTHR AL 2. BABEKROKFRO REE
B L URILHRBRIZ, LodderV B L UHUR - 1458
Mo HECEET- 72,

EMFROABEBTUAE  HHEhROEE,
HE, BRRLE, B OERKENIRTHR 18 L [E
HiciT- 2. Thbb, BKREEEL 2HKE,
% #H T TBraun 8 o) Ml BB IE S THEMGURR AR ALER
L7z ALERR 323,000 X g TlRE R L0508 % 47 1>,
FERAHEEBERL S L CERKEICHL 2. BRIk
B}EIATTEERA, 1.5%E)VT2ILT I F¥0
(pH8.3) #1EM L, 20mAEBEFTSE ~ 6 B ikE)
RATo 720 DKEDIR T HTE B ICBER D IR Y 2 17 -

EERDENEER Fructose-1, 6-bisphosphate
aldolase (F A; EC 4.1.2.13.), Glucose-6-phosphate
dehydrogenase(G6PDH; EC1.1.1.49. ), Glutamate
dehydrogenase(GDH; EC1.4.1.4.), Alcohol dehy-
drogenase (ADH; EC 1.1.1.1.), Bkl UIEEED
Esterase (Est; EC 3.1.1.1.) /5 BHIcHOWTiE
TGt %175 72, Yefii3Siciliano & Shawl® D ik
ICHEL TIT - 72, Pefafe T, Y OVIZERERYE L,
TKENF A 2 b B BREt 3K (Bromophenol Blue) 7%
Byl 72BEMESR 1L LT, BERLBEL MR T4
b B EE (Relative mobility; Rm) %3k 7.
BEEROE LB % Fig. 1. IR L 7.

S i

Fig. 1. Polyacrylamide gel stained for five enzymes.

Lane 1 and 2 (esterase; EC 3.1.1.1.):1; S. cerevisiae YK 600, 2; S. cerevisiae

YK 601.

Lane 3 and 4 (fructose-1, 6-bisphosphate aldolase; EC 4.1.2.13.) : 3;

S. cerevisiae YK 600, 4; S. cerevisiae YK 601.

Lane 5, 6, and 7 (glucose-6-phosphate dehydrogenase; EC 1.1.1.49.) : 5; S.
cerevisiae YK 600, 6; S. bayanus YK 614, 7; S. bayanus YK 613.

Lane 8 and 9 (alcohol dehydrogenase; EC 1.1.1.1.) : 8; Saccharomyces sp. YK

611, 9; S. bailii YK 618.

Lane 10 and 11 (glutamate dehydrogenase; EC 1.4.1.4.) : 10; S. cerevisiae YK

600, 11; S. cerevisiae YK 601.

The staining procedures used for these enzymes have been described by Siciliano

and Shaw.1®
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—— 57.~‘/>5_»Fi_g. 2.1z, ADH c‘:Estﬂ)%fEﬁ/\"i—y%
Fig. 3.1Ic/RL 72, F72, 9FHDRFEBEOREM B
#R1TE#NFA, G6PDH, 3 & ("GDH nykEh- < S U29ED RFFE DR ALRE R Table 2 . IR L 72.

Species Strain _ 0 |1° 0 [20 0-l30 o.lz.o o.lso o.lso
S. cerevisize YK 600 Il 0

YK 610 1l 0

YK 611 Il 0

YK 612 l | 0

YK 601 I | 0

YK 602 B 0

YK 607 il 0

YK 608 I I 0

Saccharomyces sp. YK 619

o

9000 0060 0000 ©006s 0003 2000 000 0000 000c 0s0s ©0e0 0060 0008 0000

YK 620 il 0
S. bayanus YK 613 1 0
YK 614 il 0
Saccharomyces sp. YK 621 il 0
S. uvarum YK 615 il 0
YK 616 g il 0
S. fermentati YK 617 { I 0
S. bailii YK 618 , | 0

| | | | | |
0.10  0.20  0.30  0.40  0.50  0.60

Relative mobility (Rm)

Fig. 2. Diagrammatic representation of electrophoretic patterns for three enzymes
in strains of S.cerevisiae and their related yeasts.

"""" Glutamate dehydrogenase (GDH; EC 1.4.1.4.).
B Glucose-6-phosphate dehydrogenase (G6PDH; EC 1.1.1.49.).
() Fructose-1, 6-bisphosphate aldolase (FA; EC 4.1.2.13.).

These yeasts were cultivated in 500-ml flasks containing 200 ml of medium;incu-
bation was for 24hr at 27°C with shaking. Cells were disrupted with a mechanical
cell homogenizer. Insoluble debris and undisrupted cells were removed by centri-
fugation at 23,000 x g and 5°C. The supernatant fluid was used directly as an
enzyme source for slab-electrophoresis. A 7.5% polyacrylamide slab-gel was pre-
pared. Gel electrophoresis was performed at a regulated current of 20/mA gel-slab
for 5 to 6hr at 5°C. After staining, the relative mobilities(Rm) of the enzyme bands
were calculated as the ratio of the distance that the enzyme moved from the origin
to the distance that the tracking dye (Bromophenol Blue) moved.}4:15.16)
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Species Strain T

S. cerevisiae YK 600
YK 610

YK 611

YK 612

YK 601

YK 602

YK 607

YK 608

Saccharomyces sp. YK 619

IK 620 1

S. bayanus YK 613
YK 614
Saccharomyces sp. Tk 621 !
S. uvarum TK 615 !
YK 616 !
S. fermentati YK 617 ]

S. bailii YK 618 :

D D DD DD D DD DD DD 2

Relative mobility (Rm)

Fig. 3. Diagrammatic representation of electrophoretic patterns for two enzymes

in strains of S.cerevisiae and their related yeasts.

=== Alcohol dehydrogenase (ADH; EC 1.1.1.1,).

(V) Esterase (Est; EC 3.1.1.1.).

1. Saccharomyces cerevisiae DELFRDFF)
Ry = S. cerevisiae 8% TIX, GDH (Rm
0.18), G6PDH (Rm0.35%Rm0.37), & L Est
(Rmo0.60) 7 3 B I A — Dbkl v 7 — > 2R L 72,
FAD/<> Fli, LLATS. formosensis X ik LT w»
72PN a—)LBERFYK 60819 TRmO.53 12 H & L7
%% faod T HRIZRmO0. 57\ & 7z, ADH T3 8
RHCER A LN Tabb, YK 600, YK 610,
YK 611, 3 & 'YK €120 48 TlZ, Rm0.31& Rm0.
322, YK 601Ci3Rm0.28 XRm0.30i2, YK 6022YK
608 iz, Rm0.29ic, YK 607 TiZRm0.32ic, &~ %
Hans., ZoBic ERARBHROBRIC OV,

ZHEvRE LELLL 2 0kE) <5 — > &R L 72%%, ADH
DREL RO KRIMARERIC DWW TIIEREL D S b
.

YK 600, YK 610, 3 & 'YK 6119 3#kiZ, OC-No.
2 LIHEND T4 CEERDTH), FE—EEICH
KT THo, RERMIRLLNTHS.
s 3EkIE, REPICBITAIMEOEL EHTF
BENBH, SEERNOKE F—ZL{E—Th
57 Bhiz, REFOFEMES L CRIEEDF—
ThHY, kg —>nEEREHEKLZ. 6D
Zrrh, ZO3KRIZKREGEHEIMENEII Y
¢, MEOHHkEDERMD L VLDEFEZ Lk,
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Table. 2. Fermentation and assimilation of carbon compounds by strains employed.

fermentation assimilation
Q
SRS EEZ08® | 960855288 E 3%ea
2RSS RTEEER |50 S5 RS T2 054
Speties Sesali COnZHEmIS CANSErEE=n 0OAAE A
S. cerevisiae YK600 +++4+~—-+%L-|+-++W—-F+~-+-—++
YK610 ++++—-——-++L-|+-++W-++-+--++
YK611 ++++-—-+3L-|+-++W-++-+-—-++
YK612 ++++--++L-|+-++W-++---—-++
YK601 ++++—-—-4++ -+ |+-++W-F+-—-+--++
YK602 ++++-—-+F--|+-++W-++--—-—-++
YK607 ++++—-——-++L-|+-++W-F++-+--++
YK608 + - ++—-~-++L-|+-++W-++-+--++
Saccharomyces sp. YK 619 + + + + — - +% L - |+ -+ ++-++ -+ -+ +
YK620 + +++-—-++-—-|+-+++-++-+-—-++
S. bayanus YK 613 # —F 4= =~ |W=FF =k - == — = W -
YK 614 + -W+-—-—- ——-|-—-++L-W----—-—~-
Saccharomyces sp. YK 621 + - ++ - —-++ - - |- -+ WL -+--—-—-—- - -
S. uvarum YK615 ++++-4++ L+ |+-++++++W---++
YK616 ++++-++ -+ |+-++W+H++-+--++
S. fermentati YK617 + -+ + - -4+ -+ |-+ +++-++W+++++
S. bailii YK 618 + — - - - - - - |-+ + W+t -+ - =-W+++ -
L; Latent W; Weak

Cellobiose, Lactose, Inulin, D-Xylose, L-Arabinose, D-Arabinose, D-Ribose, L-Rhamnose,
Erythritol, Adonitol, Galactitol, Salicin, Succinate, and Citrate were not assimilated
by all of strains tested.

The identities of all of these strains were confirmed by the methods of “The
Yeasts” U and lizuka and Goto. 1"

Lo LZehts, BRIFPIC BT sEEREZME N EL L7z, A - SRR DI ARG BRI DWW TRl A 2

DEEZONTIE, SLICKRFHZETZINDEEZ,
BETHEFTH 5.

BEHRYK 6120138547 5 22I2 k> CS. cerevisiae & [5]
EEINRTA VERTHE. S5BERDOKE F—
IFERRYK 600 (7 4 »EERHBS1E) &< R—T
b, REFEBEOREHEB L ORI R —BL
7.

BEHYK 601 (HEERHS6E) & 74 VEBRYK
6003 ADH B < 4 BEE CR—D kB <7 —> 2R

AR 21T\, Melezitose NEALEE, B 5 I ¥
R, FLEREIC & B HEEME, Yeast-cidinicxid %
EHME L &), EiEEEREE Saccharomyces saké
& LTS. cerevisiae X B L 7. F 72/NEB (3,
BiRREEDE WD L, S. cerevisiae % 3 FEIZ 4T,
HEEERE DN S. cerevisiae L XFI I N B Z & 2H
Bz, RROWEICENTH, EB¥EMICIE,
TEEEREYK 601/3 o-Methyl-D-glucoside % FE2L , Mele-
zitose ¥ BILTE T, WkEy <F—>icBWTi3,ADH
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TRDLBZEDLTA VEFLEIRNINL, £D
% OWEIZR—Th-72. LarL, Hlbd~Ni
WHEDENY, EOENERBRT L LN LI LE
EWHEEI3EZH, b E b o THEREE
AL LT, S.cerevisive X KT 2ICIZEETH
N, L LAME W) EED b ANIEFR—EF 2 5N
XTHhAHI.

BHRYK 60203 FHERBOC—LERTH Y, Htk
YK 6071 7L a— B (Rasse XII) TH5. Z
N3 74 VEEREYK 600 & IZADH 77— iz B W»
ThTHPICERPL LN, o4 BERIZFE—D
KBy — > ERL, REBDORELES L R 1LRE
LEUL T BZ Enb, RA—HEEZ LNl

LLATS. formosensis Y EHH I N T2 T )La— )L
BFEYK 608 7 4 ~BERFYK 6003 FAS X (FADHO
KEh ey —> TERIAELN, TDLAKETES.
bayanus YK 614&IEFICIAMIL 22 0kBy ¥ 7 — > 2R
L7z, EFEAYIZI3YK 60813Galactose & ZEEE L 7t
W EAS. cerevisiae ¥ ), S. bayanus X I
1EZATH-12705 FOMDMEILS. cerevisiae
YRA—Th-7 Z0EIIZ, YK 60813 S. cerevisi-
aek S. bayanus P OMWE & R T WK TH - 72,

(i FEEME DT [ ~EtRESaccharomyces sp. YK
619 & S. cerevisiae YK 6002 5E4E TN T [@]— Dk
ey —>RRL7. E512, 74 ~EEfkSaccha-
romyces sp. YK 620& S. cerevisiae YK 6003 ADH
PHRABRICBWTR—DkKE)I S —> %2R L7
ZDRFEE 2 B RFFENOKAGRE B L U FEEFRE(S,
ftzk | 72 S. cerevisiae X [Rl—TH ), iz 2 L
4 B E 72 13O TEIT 2R T 52 &7
BEINTH), =i bizLlodder VS. cerevisiae
OREMEFLH & —EL L2, Dbz &b, KREE2
¥Ri3S. cerevisiae ¥ % 2 5172,

ORI, BEROWKE S — ZEADE D
BE, SLICRBEEORENTFHRLE L TCLHEATH
brEZ L.

2 . Saccharomyces bayanus MDEESREDXE/N 7

- S. bayanus YK 613% YK 6149 2 #k(
GDH (Rm0.18) *Est (Rm0.60) -<%—> %a]
—TH-1z. L L%ass, FAIZ, YK 613TiZRm
0.57}z, YK 614TI3Rn0.53Ic Akt & 4172, GGPDH
T, ZDBWIEME N> FAYK 613TIZRm0.33 (2,
YK 614TI3Rm0. 351 &4, & 512, FIWEEN
> ¥ YK 613TIERm0.3112, YK 614 TiZRm0.37

2B & 2. ADHTIE, Rm0.320) x> Fi3dkiE
I E Lz, YK 613 T3, Z0MhicRm0.3112 b
EHEE Ny Pl & 7z, S b 28kiE, Galactose,
Trehalose, 3 & (fa-Methyl-D-glucosiden& b B
X URaffinose NFEEMETRLIBEHEZRLZ. L
L7%#d'%, Lodder!) M4 FEICHEZIE, WHE D
S, bayanus X [EES 5.

S. bayanus YK 613% S. cerevisiae YK 600i%, G6
PDHM /% — > Th kb b ZRPALNIZD,
fio 4 BEFRIZE—DWKE) ¢ — > &RL L. E72,
S. bayanus YK 614 % S. cerevisiae YK 600TiZ%, G6P
DH, GDH, 8 & V'Est CRI—D k&) <s—>%mRL,
ADH TI3Rm0, 320 3> FAFGEICHRE N 7255,
FADARIZ R BUKE) 7 —> 2R 72, & 512, S.bay-
anus YK 614F 7L a2—)LEEEES. cerevisiae YK 608
[3ADHZ B ABEHZCRI—D kB < —> 2 L7z,
ft, Barnett s 1003, S. bayanus# S. cerevisiae
I2&HTH Y, Lodder!) (i S. cerevisiaed*S.chevali-
eri X S. bayanus?y & HR L T Maltase 1 £ FGalac-
tozymaseZ MR L 23 D TIE e LHHIL T 5.
EEEDOURE €Y — > D b b S. bayanus & S. cerevisiae
BIEWICERRLBRICH D B bizhs, —Hk-¢
Y BRI HLHDBET AL, S bayanus
% S. cerevisispe L [F—FEE L THEZ 50 ENIEE 5
R ZETLELNDEHEZB.

Saccharomyces sp. YK 6213, ¥ =) —HEEEE (Je-
rez-No.5)T» 5. Cruess®) |3 Torulopsis collicu-
losa X [EI5EL72. ZOHILES2) 12, Z DBER»
FEBRT 2R TS L 2iEEL, Saccharomyces
JBEERE X L 72, BERODKEI Y —l2BWT, D
H#RIZS. bayanus YK 6142 &K E—Th-72. 26
12, REBFEOFREHREL L UCRILEELE—TH Y, Wk
oy — DERE—EKLL. Uk Eh b, ¥
= ) —IEEEREYK 6211%S. bayanus L&z bz, Z
DLz, BEOKEI Y — I3, BEROFEEICH
LTIFHTHDB EEZ bLT.

3 . Saccharomyces uvarum DEESR Dk E/35 —

v S. uvarum YK 615 YK 6167 2 #kiZ,
SEEHZRL LRSIy —2ER L. Thbh,
YK 615 Tlt, FA»*Rm0.57, G6PDH7*Rm0.35
¥ Rm0.37, GDH#*Rm0.18, Est#*Rm0.60, Z L T
ADH7*Rm0.30& Rm0.32icHi 31172, YK 616 T
1Z, FA»*Rm0.53, G6PDH#»*Rm0.38% Rm0.40 ,
GDH#*Rm0.15, Est?*Rm0.78, Z L TADH#%* Rm
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0.25& Rm0.27I0 e & N7z, REFEOREME B &
UEALETIE, T 2%#(3, Melezitose D FEELRE &
Glycerol D&ALRE TR » Tva72%%, LobderV 4548
HBICREZ T, S.uvarumk EEINS.

S.uvarum YK 615& S.cerevisiae YK 600i3, ADH
ND—EZ B ABRCR—DkE) 5 —> %R L 72,
HEHEAMEE T UE, YK 6152 S. cerevisiae YK 600
L RFRDORICHEIZIEF ICHLLL T 525, Melibi-
ose & Raffinose 2 &S HET 5 M T &7,
YK 6153 LLES. carlsbergensis EEEEHI N Tz
NDT, Lodder?|3S. uvarun |2 AN 7255, Barnett
LM, & 512 S.uvarum? S. cerevisiage AL
T3, BEOKI Y — 2513, S. uvarumYK
61512 S. cerevisiae|C A EZEINBIRXINDEEZ L
72. L# L, YK 616(%S. cerevisiaek |3 4 { kiif-<

F— RN, EHEEEEIZ Lodder VoD S. uvarum
DRI LITIT—KT L LT AP, S. uwarum
ELTRTITRETHL EER .

Tk, R LS. uvarum 28k |3 A BRI
BIZIEEICEDL T 5%, BERDWKE) < —>
Llt, E2RHORDIERTH B EEZEZ LT,

4 . Saccharomyces fementati & Saccharomyces

bailii DEFED B SY — > 19524, Lo-
dder & Kreger-van Rij20|3, Z#1% T, Torulaspora
BB X Zygosaccharomyces J& L LIk S LT\ 72
BfEEE» T Saccharomyces BIzii— 1L 72. L
» L, I S. fermentatile Y¥#fE % Torulaspora
Bz, F728. bailii’s ¥ ¥FE% Zysosaccharomyces
RBICHELBHEEL 2 0853 LT 5 10108
ROV T — 2B WTIL, S. fermentaii YK 617
13 S. cerevisiae NDEMEEE 13, FA, G6PDH, GDH,
BIUEstD 4BERTE - T, &5z, S. bai-
lii YK618/3, FA, G6PDH, GDH, ¥ X (*ADH® 4
B3 T S. cerevisiae NEREEE Boo T2, RKER
DHEEREB L UEIRE D, BEROWKE vy —> LH
BEIWMG G0, ZNLDZ Eh b, S.fer-
mentatis £ OFS. bailii|Z, S. cerevisiae# |3 O,
S. bayanuseS. uvarum & I RSB LHE L E 2 5
TL7E,

5. BREOXKNY - EBEOSESLIUVRE

FE L3, WFEARDEI FEELRETH 5 Rhodoto-
rula)ZEERE & F D5E LM% & Rhodosporidium &
EERHC DT, BERDOERIKE) 7 — > DFHE S
b, ZDFEHBBEREHERL, 200 DE% % RABEEE

LTHARES 2 LI L 1, RhodotorulaR B0 i
b, %MD Rhodosporidium/EEERE & X5
THEMRE RHT I LIS IIL2 W 20k, K5
12 Candida)@, Torulopsis)g, 1 k& (*Kloeckeragoy
ERTFEBE ZNLNFLER LHREIN T BT
PSRBT DWW, BEROWKEN <5 — > %tk
AL 1O BB OFRBREMS LT, T FEHE
FWICHERATHLZ 2L Lz RIFETIE, 7
A CEERY, PSEEETE, ©—VEERE, Lo — VEEE
CEEE IR % B0 S. cerevisiaeld, F—RENTH
BOYFILL 720k @ 2 —> %R L, S. wvarum=<2S.ba-
yonus & H IFFIEF L BRICH D, S. fermentati
208, bailii ¥ 13 RHHYIC R D b L HERIS NI, BB
DREEERERLRACEED & ) 7 S HMIEE & kg e s
—> MM E A5 &, EHZEEE DR L HEEKR
TIZ B DBy — > IR, M L
L T3 EEKELTIE, R—oikilh, vy —> 2RF
ZEDZ W, S wvarumDFID L 9 IR B kS
—ERTEAEL -2, INHDT LIF, EBEED
VKB Z — B, BADOH—MEORETIZ DV TAH
LMrEZDHLD, EFEMICELL2EEEZELT
W2, REICIZRIWHREHIIITESL EEZ D
Fh, BRI BODIER» LEZ CHLTHD. £
nwzic, FFRICBWTYH, BEROWKE) 57—
13, MO —HCMHOFREMAFERLLT,
52, WEOFREN—FERELT, FEICHH
ThbdEEZ LN

T4 FOMOEEREERD 9 b, S. cerevisiae
8#k, S. bayanus 2%k, S.uvarum 2#k, S.fermen-
tati 14k, S.bailii 1%k, B L RFEESaccharomy-
ces sp. 3HRICDOWT S5ERDKEI 7 —> &, K
FRIRDFEEEE B & ORALMED & B EI(R 2 s
L7,

S. cerevisiae 8%k 5 H, LI,
ERBEN TV 1k FA TR kB 5 —> %
RL7. FoOMoT 4 2 EER, ©— VEERL, EIEEE
B, BLOTLa—VEERD THRIZ, ADHOKE) <F
— I BWTEED AL LD, M 4 BEERIZE—
DYk, F —> 2R L7z,

S. bayanus 2#RIZFAB & (*G6PDHT & %2 £ 2 Ik
By —> 2Rz, 209 blkkiE, BES. formo-
sensisDPKE Sy —> EF—Tdh - 72,

S. formosensis

|
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S. uvarum 2¥Ri3, K2 SEER L LRI KB <y —
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