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A Taxonomic Reexamination of Bread Yeast

Preserving in Japan

Yuji Sasaki** and Tadashi YOSHIDA**

I & (o

P BRI R O B 520, R 2R IE I R el
HHBOVTHFEE ITHb N TV 20T 552,
2, SUMEBERNT, FOXEWEERTLOH Saccharo-
myces cerevisiae ThHHEFZZ b, %L, "VHE
FERE & S D BRI D EO TR IR T 518 E
78\,

ERCRTD, ZEO SRR O E
AR EARIARM B £ B E B 24, BIFEHNED
FED GO, BEAEHEZRILLLDO, B, 7F
GuMe B ANERIREE 2R 72 b DT, SUHEEELE L
TEIDTHEFINTVELOFLEIN T B EER
LNBDT, LEHOSHHREENIHEEND, BF 2
VRS D D O % He LopbdEr K U vaN
Riy (1952) o4 FEFRUC {02 T A REWERS 1T
D72,

I * &

A, E#EEEK

SEA ST AHEO M- #RkL, Table 1 1Z7R¢
< AR 74 BICRY, &IT 12 AP OB R
ZEOTB, b, JWKIGAESEEEE I REFD
28 BRoofil, FHINEEMABRS L0 28k, BETERT
0 TR, EEWRATLY 13 8%, BIRTEMEBET
W L) §bk, A VIV YABGTRELY 3 =

L PN- L4 inyitl e €
** Ingtitute of Applied Microbiology, Facuity of Agri-
culture, Hokkaido University,

AR E R L 0 3k, Bk B SEAT &
D 3Bk, TRANTEEIET L 0 28, BRAHEEE
TV 1k, EAFSEENE KK kT L 0 28,
KELTERAELV 2HTEERTLLDCHD,

BEMRCOE PHRIEE 2 HBRLC, ML (T
DOf ER, WAEEKK MPEFRLOS®EE S
MNC-BY-3 ZHEDOREFH T, Mk s L THIE
o S-type (BY-3-8) &, FEINIRT, WHELERL,
RS EED P-type (BY-3-P) D 2fEICs#ish
7o, AEP 75 BB BEBMKRE L

B. 5EKREZE

TR B A AT-OC PR EMRE,  EEFENH I AT
PESHYRT 27°C 2 RS & To0 BER
e L7 BEEIIRT 27°C &7,

FFRA AT ER SRR, HR¥E 250g
TlE IR, WML, BICEIFR S0g winz, 11
DHAKT 1 HRIRIZH L, ZEmEL, KEHi>T
11 &L, NaHCO: C§fitk, 20g OFEX ¥ Iz T
IR, BT 20g O glucose # WAL, REE Ty
i, 251bs THEMME LT O CHRT D,

1. FRERYERE

27°C 2 HEFRTEE T O BRI, X
Bk, 3%, Slide culture 2470°C, #Hiljg
O, REX, EEOIRE, HROHFR, FIEHH
DFE, BEOERZICOVWT4RERT1 7ABD
IREEZBIEE L7,

2. BEFRRER

FHIERIZ 3 HE, 3 ERiER ¥ 7o AF
8, Gorobkowa KIEKX, ERZYF, ABURSE
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OFsH ETHEAE, 1EENE L AZEY, BTOH
4, TEIRGHZ D\ TRETERES L 1,

3. ZERERBRAR

395 DFERER K IZ glucose, galactose, sucrose,
maltose, lactose, raffinose % 22 ORI N, 2
B S oy TR U 7o, MR L Y KRB
B, BEEICERL TRET A ARICE D TREE
ERE L7z,

4. BEHERLER

Auxanograph 72 & ¥ glucose, galactose, sucrose,
maltose, lactose (233 2 F{bi:%a & L7, V72
FREEEE (NHo)2S04 0.5 2, KH.PO, 0.1%,
MgS0s+7aq. 0.05 %, K 2 % s HEREHDOLHD
THa,

5. THERIEDRMLEER

Auxanograph & v, BEEHL & L € KNQ;, X3
& LT peptone {Z-DWTCEMEMES BB L 7o, 7
EMEREHI 1T glucose 2 %6, KH:POs 0.1 24, MgSQs-
7aq. 0.05 %, F2K 2% OMBE X L DL DT Do

6. Alcohol F)HZER

(NH4):S0: 0.1 %, KH:PO, 0.1 9%, MgSO4-7aq.
0.05 26 75 B RLBOFYSREMIT A B D BRI ik B Ot
392 DYREET ethanol ®AnZ, AL VB, 18
FIT92E 1 4 AEIEEE LT, ethanol $EFRINIOIIE &4
BIRE LI L, FIFMOR 2R L 7.

7. Litmus milk ¥ETOEFIRRE

Litmus milk 2 #f88, 1ERBE 17 AR E
DIRFELHEE L /2,

C. 4%5IC Saccharomyces cerevisiae B U FD

BBEED sucrose BERORE

WERBEOFSE & 17 D7 #%, Saccharomyces
cerevisiae M O° ORI, Wb, Saccharomyces
cerevisiae var. ellipsoideus RUF, Saccharomyces
willianus T/ T LD LN EHEIZDWT, BT
YRR E L THICERE ey B R 1T 5 BT sucrose @
B RE L U BB RO R 217272,

FmEEARE 121X, 3 %% yeast-extract 7 sucrose % 3
96 DILFETINZ Fo3EH & AV, K 2 BV AR L
72D suspension & —E{FEHEM LT, 27°C 1Tk
#L, SHEBCRET I ZERHEL CEIZEY
SIS RO B & fMETERE & & sEs U e,

OI. #g#RRU=EE
DEBBIE 75 koo, WO 22 B, HIETIENM

FEORTF & 1 T4, @2 M, FEFIEML,
AR, B, BENEHEET (4.5~8)x (8~10)u,
LM EIT, BERETEDI LD HH 5o Wk
T ring 2 BELL, RURIGBTRREE 270y H
b B, EEEH TR, #FBHw, KE, ROLIE
#h, WOtREFETHHE YL, KNOs ZRLET,
glucose, galactose, sucrose, maltose *EREFFIL L,
raffinose @ 1/3 % 84 2L DT, Saccharomyces
cerevisiae HANSEN 1ZfE247 %,

Saccharomyces cerevisiae & L Tk, FHIhT
V7o S5-66, S-68, S-98, S-1227, S-204, S-206, S-
241, Or-5 @ 8¥ki%, IEL < Saccharomyces cerevi-
siae ThHbHo

Saccharomyces cerevisiae HANSEN

—3 7 BHk

WAFIL S S L it = P

S-66 db R S B FREISCHMANN YEAST

0-23 " "

Or-24 " "

NI-7032 E B4 A CoNsuMER

NI-7024 " 1"

Or-5 db K IS B ORIENTAL YEAST

S$-122” " 1"

0-21c " "

5-68 " Bakers YEAsT

5-98 " "

0-23 " 1z

S-204 " FLORYLIN BAKERS YEAST

Ni-7035 £ B %A Kamomaru MEISCHE

NI-7036 " TANABE

S-241 dt K & #  AMERICAN BAKERS
YEasT

MUano. 1 =i Q% A0 "

IFO-2045 M EZ BF %X A RED STar

Or-R d X "

S-207 Z ““China manto” YEasT
S-206 " Macgic YEAsT
IFO-2046 B W 28 At Nirto

NBK-D H # GERMANY BREAD YEAST

EEDEHRIDOUWT, sucrose JEIRIZ X9 A BT
PR E, BEOWHNK TR LR, KRR
EHATHIROBM % & IR (REE 1 oML
T5) &, BEEUMO RERRIIE R 2R
W (REE2 OB LT 5) RO, BIGTHEL
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TCEBE RN TR (RREIOMBIRETE) O
ZDOBICKANT HHEAME, Saccharomyces cerevi-
siae HANSEN & L CH¥EEnA 22 Bk, ka&ROB
EEERA IR A, R LA R L TR B

HErxhiz,

Saccharomyces cerevisiae HANSEN (&

—HE T BHIRD sucrose FBEERY

wowm B 1R

$-122” (dk K) Or-5 Gt K
S204 (v ) MUano. 1. (ZEX)
§206 ( # ) NI-7023  (EE)
S-207 ( # ) NBK-D (H )
S-241 ( )

oW OB O(E 2 ®
S-66  (k K) NI-7035 (EREW
S-68  (k K) NI-7036 ( # )
s98 (7 ) IFO-2045 (EREZHF)
o201 ( n ) '

o om (B3
023 (kX Or-24 (G
O—R ( # ) NI-7024  (EREH)
or-23 ( ) IFO-2046 (FRE:GF)

BB 7% Saccharomyces cerevisiae 't [FIFE
CHER 25 B BN Y, MR B340,
Saccharomyces cerevisiae HANSEN var. ellipsoideus
(HanseN) DERgER (ZANSHND, B BT 5HK
VR D 21 £kT, B % T Saccharomyces cerevisiae &
AN T 8122, S-240, Or-14 XU¥ KSE-139
4 #Rix Saccharomyces cerevisiae var. ellipsoideus
EARLNDHNEDLDTH D,

Saccharomyces cerevisiae HANSEN var. elli psol-
deus (HaNSEN) DEKKER I~ T 5 b D

Ry R F BB il % Zi

Or-F, * ') ¥ ¥ FREISCHMANN
AN BAKERS YEAST

Or-F " 1"

Or-F; " "

OWMC-0 KBELZFERX 1%

OWMC-A " "

ouUT-13 TN e 4

MUa-no.4 =W REFE "

MNC-BY-2 # & BLE LA "

RIFECE ®’F M it % Gi
NI-7023 E B W %8 AT CONSUMER
NI-7030 " "
NI-7031 1" 1"
NI-7033 " 7
NI-7034 7 ”
FERM-44 I £ 7 B IF 7
S-1227 Jdt K J& B ORIENTAL YEAST
Or-A 4 "
Or-14 " "
FERM-28 T {X)T B #f ELORYLIN’S

BaKERS YEAST
Or-22 dt X J& # “‘China manto”

YEAST

KSE-139  #/IIELE#H#AY Breap YEasT
S-240 d& X s # Hoxutro YEAST

HeDBEED sucrose FEFERLZ DV T RAUE, koan<
7Y, WIEIROBREAEL, ML CPEELMmEE
FOWEMMH D EH 2 BN D,

Saccharomyces cerevisiae HANSEN var,
ellipsoideus (Hansen) DEKKER Z—

BT OEBORMEY

o o OGE 1 mE)

Or-14 (kb ®)  NI7023 (BRWD
OUT-13 (8 X)  KSE-139 (zgmfgg)
oW o™ G2 R
122 Gk &) 02 (kA
s240 ( # ) OWMC—O(?J%@
oy om (E 3 ®)

I Or-A G
Or-F Lot e e
' < ’”Mﬂi%) MUa-no.4 (S )
Of‘Fzg 4 i MNC-BY-2(#% )
Or-Fs /" . \
A (KR &
NE7030 (RRgH ~ OWMC A(GEX)
NI7031 ( # ) FERM-28 (THF)
NI-7033 ( # )  FERM-44( 7 )
o)

NI-7034 (

WIZR L7cEE 23 ﬁ?bi, Saccharomyces cerevisiae

EEME BT %75

FulE 28 BRI L 70 Y BRI,

£

HE 2 27 % b D T, Saccharomyces willianus
SACCARDO 2 BE LD AN EXJDT HBEEZ 21BN



154 ot RN I

%o 1BL, MROERKE XIZIEHRENED LR,
Wb, IVENERIVEROREWIE, LT 2.4
~5) X (2~9.5) . TRV ORI E S < E 2,
ZhlY Small willianus type & Z%9 N EHo, £k
0 bR ERY, (3.6~6)x(6~15)p. DREX
DY D e A TEY, Large willanus type & ThHH
TRELD, PO A BIIETAE < Long-oval
willianus type &Fg~ F #, FIZ, E2 BRI
9, B, BEAOMKEE 54 Large long willianus
‘type EFFTNEDLD, O ABTHT BEIEH

Saccharomyces willianus SACCARDO = —F( T
% ER
a. Small willianus type (BT 2 H D

REET R F W LANE .

IFQ-2043 & B2 Bf 5t T FREISCHMANN
BAKERS YEAST

NI-7025 ERBM %M CONSUMER

NI-7026 " 7

NI-7027 " 1"

NI-7029 " 1

OUT-15 B kMiEBET4  ORIENTAL YEAST
0ouUT-16 " ‘TANABE

ouT-17 1" BorTtoM YEAST

IFO-2042 W BE T %2 AT SANKYO

b. Large willianus type B3 2 3L D

RIFEDS R F OB B B % TR

S—-246 dt X J& B  FREISCHMANN
BAKERS YEAST

OUT-12 [RKEEET Y "

Or-B db K S B ORIENTAL YEAST

Or~13 " Lo

oUT-14 [RAMEITY KaMOMARU MEISCHE

IFO-2037 B B¢ If ¢ 7 "

IFO-0555 " Konig S.G.

Or-21 Jt K & B SHANGHAI DAWARU

NBKS-F H #t  FRANCE

BAKERS YEAST

d. Large long willianus type {ZJB7 2 3 D

PRAzii R F B M if % i
OQUT-10 B AREBLI %  CONSUMER
5-122 dt ok J& B ORIENTAL YEAST

IFO-2038 M B% §F 92 A7 TaNaBE

Mo D Saccharomyces willians \Z BT NE LRk
20 sucrose ML & K5 LROWL, Small type
JU* Large type @b D3, FEIIAERT 205, K&
IR TEIRIEEIRDO YD HEV, X, Long-oval
type (3% 3%, Large long type Db Ok %2 BN
B TH D,

Saccharomyces willianus SACCARDO T —
T DRk BBER
a. Small willianus type BT 2 Btk O BER

wWow oW OGE 1R

IFO-2043 (REEHI) NI-7029 (£ RHD
NI-7025 (ERHD

WO & U 2 B
IFO-2042 (EBEZE)

oy oM OE 3

NI-7026 (BB ouUT-16 (F X)
NI-7027 ( ) ouT-17 ( )
ouT-15 (LX)

b. Large willianus type (Z &1 2 ik O BB R
o o 1R

Or-B (de X IFO-0555(BEL 6T
Or-13 v ) OUT-14 (Bx &)

W om (B2 )
Oor-21 (&)
o B O3B

S-246 e X ouUT-12 (]R X)
IFO-2037 (RBEEEF) NBKS-F (F &)

c. Long-oval willianus type ZE3 254D

BT KT BN [ I 1

MUa-no.2 = H K % BaAKERS YEAST
MNC-BY-1 #% & #

FLORYLIN’S
BAKERS YEAST

c. Long-oval willianus type & B¢ % Btk o FRE
F]

T o o @R 3A)

MUa-no. 2(=# %) MNC-BY-1
(e Ak BUTERF 52 79T)
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d. Large long willianus type Z &7 % B #k DB
s B

(3 1 #)

A
Gl
W om o On 2 om)
IFO-2038 (@sﬁ%ﬁ/’?)‘

S-122

ouT-10 (R X)

P2 T, Saccharomyces cerevisiae EERUF DB
BRI BN S BT O B, AR ERIE T S
FD Saccharomyces cerevisiae 13, @E«*}&“ 75 L
T, —EDHE L5735, MR hEA R %
292 SO L CEEE b, P cmEN B
SED EIRL, SRR 20 BRI B
F E2LR) RRTERSRLN IR TH S,

AT, Saccharomyces cerevisiae XU JEIF D, Sac-
charomyces cerevisiae var. ellipsoideus, Saccharo-
myces willianus & LTSN 66 EikOF, S~
204, Or—24, IFO-2038, IFO-2045, NI-7023, NI-
7027, NI-7029, NI-7033, FERM-44, OWMC-A o
10 #kid, BEFEAEMHOMIIZD, RFOEMA R
i3, Candida robusta DIDDENS et LLODDER (ZJH
THHDELEL LN, EEOEHMENSRTHE
A, Saccharomyces cerevisiae D FBTFERELH D7z
TREBEZZ T HFRRYDETH D,

NUTEEE L THED SN T OMOEROH, fill
Py EHZHEOT v B kBT FEATO MNC-
BY-3-P (Sankyo BReEaD YEasT) (&, ERETHZEMM
WOFRERT # T 1 TE 4 AR L, Mk
LTEET, B.6~6)x(B.6XDpy, HRHEHIF LT
W, BRARREH T BT, wR LW R Oaa0FEL R
HYDOHAHEELERT D, EHEHTOEE A
BRE 2L, KNOs ORI % 7T . Glucose, galac-
tose, sucrose, maltose % ERE% [E{L L, raffinose %
1/3 Hf¥, ethanol % & <FIA L THIRDOBEEE MK
The RIS HERETIE I LEEF RO FERT
RSB T A3, Loober HDH#H T 2 Hanse-
nula anomala (HansEN) H. et P. Sypow (24844
2bDEEZLNS, ‘

oMy EEOE smooth-type & LT 71 Hariz
MNC-BY-3-S i3, RABESROIRE, HEIOKE SR
Fete, muERtE, RMEMEERL, 4 < MNCBY-3-P &
FiE T d 2 A, BFORK L2 <, Candida pel-
liculosa REDAELLI {2 A % % @D, XX, Hansenula
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Table 1. Culture numbers of bread yeasts

Institutes Culture numberes No.
5-66, S-68, S-98, S-122,
S-122/, S-1227, S-204, S-205, 13
S5-206, S-207, S-240, S-241,
S-246
Or-A, Or-B, Or-R, Or-3,
AHU 514" Or5, Or-13, Or-14, | 12
Or-21, Or-22, Or-23, Or-24
0-23, 0-21c 2
L-1 1
KSE no. 127, no. 139 2
2037, 2038, 2042, 2043, 2045,
IFO | 5046 0555 7
7023, 7024, 7025, 7026, 7027,
NI 7029, 7030, 7031, 7032, 7033, 13
7034, 7035, 7036
OUT |10, 11, 12, 13, 14, 15, 16, 17| 8
Or F,, F;, Fs 3
MUa no. 1, no. 2, no. 4 3
MNC | BY-1, BY-2, BY-3-P, BY-3-S| 4
FERM | 28, 44 2
BSOU | BH: 1
NBKS | F, D 2
OWMC | O, A 2
Total 75
Abbreviations
AHU dbkBSEEAEEHE
KSE EN=RrSEN g
IFO B BT 72T
NI EEMEA
ouUT RALETBME L EHE
Or + Yy LBERTE KK,
MUa SEREEETREERZE
MNC FHABE KK, ifEA
FERM: T EFMNTEBMRR
BSOU: BkHEEH
NBKS: HAMEREKK. MBS
OWMC ; RELTERKE
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Table 2. Distribution of bread yeast

N | '
Rexdengaﬁr(;cis S cerevisiae 4 S. cerevisiae var. ‘ e — e e
. cere a 3 3
‘ ellipsoideus \ Small willianus Large
Former ! -
names I I ] mo| o1 n | om 1 o 1 I
b ey — A
023 louT-13OWMl g, | TFO
hg g |1Or24 | Or-F:
FREISCHMANN ! Or-Fs
YEasT ; MUa4
| MNC-BY-2 {
| TOWMC—A |
NI-7032 NI-7024 N s NI-7030| NI-7025 NI-7026
i 1 NI-7031} TNI- NI~
CONSUMER i ! TNI-7033 7029 7027
; NI-7034
TFERM-44
*S-122"| O-21c *Or-14 | *S-122' | Or-A OUT-15*0Or-13
ORIENTAL YEAST *Or—5 Or-B
‘ .
! P B
BAKERS YEAST *g_gg Or-23
FLoryLIN’s B.Y. | ¥1S5-204 FERI\;;
KamoMaRru _ ' -
MEI1scHE NI-7035 | i OUT-14
TANABE NI-7036 | OouUT-16
— e = N
*S-241 .
AmEeRIicaN B.Y. MUa-1 !
RED STar fIEQ | Or-R |
- |
““China manto” Y.| $-207 } Or-22
BREAD YEAST *KS}13;9
Macic YEAST *3-206
Hoxkuto YEAST *S-240
FRrRANCE -
PARISIENNE - ,, —
IFO- |
SANKYO | - 0421 o
I IFO-
Nrrro i 2046 I R R
IFO-
Konic S.G. - L 0555
SHANGHATI
Dawaru | I _
BorToM YEAST ouT-17
GERMANY NBKSB[
1 — ]
FLOCK YEAST
(Oriental.)
Total 9 7 6 4 4 13 3 1 5 4

T

The imperfect form,

* .

The strain has been preserved as Saccharomyces cerevisiae,
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strains under the reidentified names.

S. willianus

willianus

Long-oval

willianus

Large long

willianus

Ir

il

OUT-12
*S-246

I

T

H. anomala

C. pelliculosa
C. tropicalis

C. utilis

C. reukaufii

solanii

C.

Total

BSOU-
BH:

OUT-
11

16

13

Or-3

12

1 *NBKS-| |
_F

-

S5-205

MNC-
BYsP

MNC-
BY3;—S

1%4(

2

1

75

I, I, m: Types of sucrose fermentation,
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Table 3. Distribution of reidentified

\Reidentiﬁed S. cerevisiae S. cerevisiae var, - -
names . cerer L .
N ellipsoideus 1 Small willianus Large
Instiutes . ‘-—-77_-‘-— T h N - A T F
I It jiis I | 1T TE I i i I
51227 | *$-66 | Or-R |*Or-14 *5-122°  Or-A | i Or-B
*15-204 | *S-68 Ior—zz #5240 ' \ *Or-13
S-206 | *S-98 |1Or-24 fOr-22 ‘
AHU $-207 | 0-21c | 0-23 ; ‘ l
*S-241 ) | |
*Or-5 i !
Y *KSE_ I R
_KSE S N Y A -1 I S U A R
Fo [YIFO- | IFO- ‘ ‘ IFO- [IFO~ | IFO-
| 04| 2046 . 20431 2042 | 0555
NI-7032 [NI-7035 [NI-7024 TNI7-023 NI-7030 | NI-7025 ' NI-7026.
N1 NI-7036 ) ! NI-7031 | TNI- AN
‘ \ TNI-7033 7029 . 7027 ¢
| ! » NI-7034 j | |
SR S N T A |
| OUT-13 | OUT-150UT-14
ouT ‘ 'oUT-16
‘ | OUT-17
PR _ ' —_———— — JEN
| OI”“Fl [ .
Or ! Or-F» | |
0 i OI‘“F:; } |
MUa MUa-1 . MUa-4 | |
MNC ‘ 'MNC-BY-2 ‘ :
* IFERM-44 .
FERM 1 | FERM-28 |
BSOU ! | ‘
NBKS- o n B
NBKS 3 } i B
OWMC | OWI\_’Ig} TOWMC-A }
Total 9 7 6 4 ‘ 4 | 13 3 | 1 i 5 4

T: The imperfect form. *
anomala DRFEEMEELZ BN D,
JeR IS A B S HEREFESRD Or-4 (ORIENTAL)
Yeast) KUY L-1 (Frock YErast) @ 2 #i3, faF
PEHY T, BEARPERT 5. L, BEHEE
B, G~ x6~10) . THMEHEFERITS. Wik
B TR, KRafiEd B, E6Em e, K
fa, Vi, HUERERTHAES & 70, KNO; %
[Fl{L L, glucose, sucrose * W%, [l{ L, maltose
AT 575, galactose DFELME 1T 95<, rafhnose
\L1/3 89 % LD T, Candida utilis (HENNEBERG)

The strain has been preserved as Saccharomyces cerevisiae.

LODDER et vaN Rij 12 —E¥ %,

JERIGH B EEE W FFEF O Or-3 (ORrENTAL
YEeast) 13, WFEBHEEY, BRERICREL,
#lE (2.5~6) X (6~1Dp. T, HWHEEIHFEL TV,
WA T AT S S, BSOS, K
Eit, BT EERAE L, B BEARE 5,
Glucose % B, kL, sucrose &UX maltose #[Al
1k, galactose O EMLIEIZFI . Raffinose DRI
72 <, KNO;s # Ak L7 b DT, Candida revkaufii

(Griss) DippENS et LODDER (Z—HT 5,
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bread yeast strains under the institutes,

S. willianus S 3 .2 f i
] 3 3 S % s
willianus Long oval Large long § 3 & = S § |Total
willianus willianus 2 5 R 'S 5 S
- 3' 2 s R Ny >
| m |1|m|{ m | 1 ‘ T rm RS S S J S| | O
Or-21| *S-246 *$-122 | 87@ S-205
, "L-1 {Or-3
| : 28
! :
S O N | A
KSE-127 2
- [TFO- | | fIFO- | - I N N
2039 2038, | B | R
| ; 13
[ |
‘ouT-12 OUT-10 | Uty
i 3
H
! |
| T o -
l 3
NS S N R o |
MUa-2 % 3
! T |MNC- | “|[MNC- MNC- | ' 4
|| BY-] BY-3-PBY-3-§ | | _
i I o - .
BSOU- . 1
l - o BHL | B
*NBKS- 5
— S S _
]
N | 2
: |
N ‘ ‘ 2 ;1 2 1 ' 1 2 2 2 1| 75

I, II, TM: Types of sucrose fermentation.

b R S IR b D 5-205 (MAGICY EAST)
13, RTEEAeT, BERE <FEL, MR,
ETERIRE 3~5) X 4~7.5)p. TEAMEBF #17
W, AR S D IR R S EIIRO L B D
WilEA By, ERERTOREE &, IR THEAE
L, STZEIR2 757 Glucose % IFHIZ5E < HElE
L, raffinose % 1/3 BB, ZTO{OBOMBEM: L TF
7272\ Glucose, sucrose #[E k3 %77, maltose O
L3R < 55V, KNOs ORI 78 <, ethanol
B TR L o HEL RS WIRE AT 2D DT,

FEreRy, PR, Candida reukaufii LIEQIL
7o B A, 8205 13X glucose DEREEMEGR <,
raffinose ZEEEET B H TR DOTV3,

Bakers Yeast & L THIINEEMRBRBRTEFO
KSE-127 ofmfg ik, SFENERAET, £ <iEe
B, HMEHF R, RTPEERY T, Bk
#Y, WEEtTRRaaEe L, BfgEhTo
e, Kef, R, HFHIFETH S, Glucose,
galactose, sucrose, maltose » EBEEA U FEME L,
raffinose DFEHEAY RELVFOME LV, Candida
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tropicalis (Cast.) BERKHOUT IZ —ET 23D TH
%o

X, FREISCHMANN BakERs YEasT & L TIRF SN
TV BERAHSFHO BSOU-BH: (1274 BRL T,
PBER X S RE L, M BIEENE 3~5)x(3
~8)p., WA TR EROEE &Y, BEEEh
Kegta, T, R ETHHEELES, Glucose,
sucrose, maltose % Fi®%, [E{L L, galactose ¥ [E{k
T 52T, KNO: # F{ke 7, ethanol it
A4k L7e\vse Candida tropicalis X FEHIL T %753,
IRy UTH D,

Wi A T BT % o OUT-11 (FreiscH-
MANN BAKERs YEAST) (X, FIF&ES T, FRUILE
LTEET G~6) x B~Dpe., il % &k, LI
HEFE TV, BREAROTHARB AR NS, #
BT HeaogEEY, BEREH < iEs
=, T, Bt AL, BUROBE & 1.
Glucose, sucrose # g%, [F{L L, galactose, maltose
ZE{LT %, Galactose DEEEEM:ITH < §5<, raffinose
DEFEMEL R KNOs #FL+ 4, ethanol # [k
LT, 17 AR B 2R TR T % o LopDER
B ZPE 21X, Candida solani LODDER et vaN Rij iZ
HLY 32 B 273, Candida-solani i3 LODDER
FUIZEOFEE L TNALRAZDDTHY, BERD
¥, litmus milk OREFRIREES, O & %57 APT
HdHde

IV. #& ¥E

2 12 AOSHIHE L VDb, SV
BERE & Eoh HIRTEEERE 74 Bk, KUY, BigeniEi 1T
DTz BN 1EkE, &8F 75 #IZ-O\V T LobbpeEr
KU van Ry OaEF NS5 L LT HBENER
SERTOMHRE, F 2, 3 ROMESEBPNMAEIIR
FARHHEERDE NGO, Hib, FHELRTHO
3, Saccharomyces cevevisiae &%z HAL T\ 723y
TR R 75 BRDh, Saccharomyces cerevisiae
Hansen EBOHLN-bOR, Faiilh, arkE
PRAEER MR 3MRA & T 22 #RTH Y, BIIFRT4
B4 phEE DT 21 ¥ iZ, Saccharomyces cerevisiae
HanseN var. ellipsoideus (HaNSEN) DEKKER |2,
TIER B2 M &6 T 23 B, Saccharomyces wil-
lianus SACCARDO LK 2 L, Saccharomyces cerevi-
siae RO FDIRRB T ZOTREREIHF I N
SOIRERT 66 &R B, X, ¥, Saccharomyces

cerevisiae & L TRFFEN Tz 16 BROF, ELL
Saccharomyces cerevisiae ¥ SN 72b DL 8T, 1
VX, Saccharomyces cerevisiae var. ellipsoideus (T 4
¥k, Saccharomyces willianus 12 4 ¥ & R LB Lo
EhBLDTH 2o

AVRREEREE L TH D SR E OO ML, ik
HIRF T O MNC-BY-3-P 7% Hansenula anomala
(Hansen) H. et P. Sypow, U < MNC-BY-3-8
# Candida pelliculosa ReparLry, JUKICHESRD
Or-4 K 1% L-1 ¥ Candida utilis (HENNEBERG)
Lobper et vaN Riy, Or-3 & Candida reukaufii
(Grirss) DippeNs et Lopper, &H)EEmABED
KSE-no. 127 3 Candida tropicalis (Cast.) BERK-
HOUT 2R L FE SN

A T A L2z OUT-11 i3, Candi-
da solani LODDER et vaN Rij &# 2 bHh, RKAH
2 BSOU-BH: % Candida tropicalis 12, JbRIG
FEsED S-205 & Candida reukaufii 17K REHD
HOLFEZ BN,

Saccharomyces cerevisiae, Saccharomyces cerevi-
siae var. ellipsoideus JLTX Saccharomyces willianus
A XN TERH 66 BRIZOVWTC, sucrose DOREES
PERENIZHE L, SRMEOS R FEERICL OTE
LR RBEAR D, MEEY, BIEOMENIE-RE
B R RT R (B 1 OBBED, BEOR B
BEH 2 AT 2HEM (552 OoMRAD, X U BEd
fifrh, iy U 7omiBE 2R 4 PEAL (08 3 D)
DV, SO L BEO R L ORAREY B
U7oAER, 21 ROV 1 ORI, 15 BAE 208
BEENZ, F LT 30 #R3E 3 OMEANZ ALY, #Bla,
WRETIEIBH0D Saccharomyces cerevisiae \Z BT 5
Lok, B, F2, EIDOFRWMBRL KLRNLT—
SEOBERMAFIWERCB 345, ik, SpETs
EFEMIED Saccharomyces cerevisiae var. ellipsoi-
deus JOVRIID Saccharomyces willianus (L5 L
TR A B OE I ORBAIZ IR L, Saccharomyces
willianus OFIERIE L 705 S OITPE, FOBMES
FBREICERT A8 2 omEBER LR EAAR LR
Do

FREISCHMANN BREAD YEast & LT HEEFESHh T
724k sucrose I HRBEERIE BB &, TOKXH
A IOBBAIZORL, ML T, mMESEHE, T
L-BEE Nt RbT b D EEZBND,

ConsuMER & L TR SR Tz BERIZ DWW )
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KEY TO THE SPECIES OF BREAD YEAST

Glucose, galactose, sucrose, and maltose are assimilated.
Glucose, galactose, sucrose and maltose are fermented.
1/3 Raffinose is fermented.
KNO; is assimilated.
White dry dull creeping pellicle is formed on liquid media.
Cells are round to oval, multilateral budding.
Pseudomycelium is formed.
Spore is formed.- -+ - Hansenula anomala (Hansen) H. et P. Sypow.
Spore is not formed. - ---- Candida pelliculosa REDAELLI.
KNOs is not assimlated.
Pellicle is not formed.
Cells are round to oval, long oval, ellipsoidal and cylindrical, multilateral budding.
Pseudomycelium is formed.
Round ascospores are formed.
Cells are round to oval. The ratio between length and width of the
cells is almost 1-2, -+« -- Saccharomyces cerevisiae HANSEN.
Cells are oval to long oval and ellipsoidal. The ratio between length

and width of the cells is about 2.
""""" Saccharomyces cerevisiae HANSEN var. ellipsoideus

(HaANSEN) DEKKER.
Cells are long oval to cylindrical. The ratio between length and width
of the cells is more than 2.------ Saccharomyces willianus SACCARDO.
Raffinose is not fermented.
KNO:s is not assimilated.
"Pellicle is not formed on early liquid culture.
Cells are oval to long oval, multilateral budding.
Pseudomycelium is formed. :
Spore is not formed.- -« - Candida tropicalis (CasT.) BERKHOUT.
Glucose, galactose and sucrose are fermented.
KNOs is not assimilated.
Thin dry creeping pellicle is formed on liquid media.
Cells are round to oval, multilatilateral budding.
Pseudomycelium is primitive and irregular form.
Spore is not formed, «------ - Candida solani LLODDER et vaN Rij.
Glucose, sucrose and 1/3 raffinose are fermented.
KNOQOs is assimilated.
Pellicle is not formed on liquid media.
Cells are round to oval, multilateral budding.
Pseudomycelium is formed.
Sporeis not formed.:----- Candida utilis (HENNEBERG) LODDER et vaN Rij.
Glucose is fermented.
KNOs is not assimilated.
' Pellicle is not formed on liquid media.
Cells are round to long oval.
Pseudomycelium is formed.
Spore is not formed.----- - Candia reukauffi (GRUss) DIDDENS et LODDER.
Glucose, sucrose and maltose are assimilated.
Glucose and 1/3 raffinose are fermented.
KNOs; is not assimilated.
White powdery creeping pellicle is formed on liquid media.
Cells are oval, multilateral budding.
Pseudomycelium is formed.
Spore is not formed. -+--- -0 Candida reukaufii like.
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Summary

1. Taxonomical reexamination were made
on the so-called bread yeast strains preserving
in Japan. Some of these strains undecided
taxonomically, some strains named as Saccharo-
myces cerevisiae but supposed to be uncertain,
and some others may be preserved as bread
yeast by mistake.

The method of classification according to
Lodder and van Rij was adopted in this study.

2. Seventy four strains preserving as bread
yeast were collected from 12 culture collection
laboratories in Japan.

3. Seventy five strains, containing one strain
separated from a culture after repurification,
were studied taxonomically and identified as
follows :

Saccharomyces cerevisiae HANSEN- - 22 strains

7 " var. ellipsoideus

(HANSEN) DEKKER « - - - 21 strains
" willianus SACCARDO 23 strains
Hansenula anomala (Hansen) H. et P.
SYDOW .................. 1 strain
Candid pelliculosa REDAELLL « -« -~ - 1 strain
it tropicalis (Cast.) BERKHOUT
........................ 1 strain
" " like strain - --- 1 strain
" solani 1LODDER et VAN Rij-- 1 strain
" utilis (HENNEBERG) LODDER
et van Rij ----voerere 2 strains
n  reukaufit (Gri’ss) DIDDENS
et LODDR «----vvvrvornen 1 strain
" 1" like strain «----- 1 strain

And it is recognized that the so-called bread
yeast, most of which identified as Sacch. cerevi-
siae group (Sacch. cerevisiae, Sacch. cerevisiae
var. ellipsoideus, and Sacch, willianus), but
containing also another species (Hansenula
anomala, Candida pelliculosa, C. tropicalis, C.
utilis, C. solani, and C. reukaufii).

4. Eight strains of 16 strains which labeled
as Sacch. cerevisiae were recognized as Sacch.
cerevisiae correctly, other 4 strains were grouped
into the species of Sacch. cerevisiae var. ellip-
soideus, and 4 strains classified as Sacch. wil-
lianus.

5. There are 3 types of sucrose-fermentation
curve in Sacch. cerevisiae group: the first
group showed a strong fermentation in early
stage (Fermentation type 1), the second group
showed strong fermentation in later stage
(Fermentation type I1), and the last group gave
a flat curve of fermentation (Fermentation type
un.

The strains having round to oval cells showed
the fermentation of all types, the strains having
oval to ellipsoidal cells gave the III type of
fermentation, and the strains having elon-

~ gated and cylindrical cells showed the II type

curve.

And further, most of those strains which
preserving as FREISCHMANN BrReaD YEasT
showed the III type of fermentation curve,
those preserving as CONSUMER YEAST almost of
which showed the fermentation type III and
the remaining strains showed the fermentation
type of I, and those of named as ORIENTAL
YEasT having the fermentation type I mainly.
6. Key to the species of so-called bread yeast
preserved in Japan has been given primarily
based on their behavior to sugars.



