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A Taxonomic Reconsideration on the Alcohol

Fermenting Yeast Preserving in Japan

By

Yuji Sasaki and Tadashi YosHIDA

I #

BRI, TR OWRERT L OTHESY
Bk, BENIIZ Saccharomyces cerevisiae &
SINTD, FHICHRCHENRSEN G L TE2ED
FIH TR ARAT SN T B BRI S HIC DT
375 REOERBBEE L SIS OO,
SREHANEORFEEDO DD L HY, XF, HELH
MLTHo>THLEFD LD T, FHRMECERASH
1bDEEDOFIBOTRFEINTEH0LHH L
Bbh207C, £EOZERRERE L 0 2SOk
¥, F & LT Lobper I van Riy D FEICL
DT FDH LB OB 21T 27

AWFFEIE, EEBEIR R L 2 RETE TEA
FHEROBI BT 2% 20 LAb0T,
EBO—HIIRICLDDDOTHEIBELMLT 3,

A &

=
]
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A. pEkEs .
{REEIMIE Table 110 RY 1<, JoAIG RIS
SCRATRO 22 BOT, FNREHRBRE LY 20
Hr, SAMEEFBIROBIRE L D 49 f, WEEA
RBREDIZEIT L 0 55 B, JUREFEEIT AR
L0 10 B, MEIREARRBRIATE D 9tk BOATA
BB RE LY S SEAVREHEESSE
L0 3k, A A LY 3
B, BOKERSMESHEL Y 25k, HERRGE

,3(2!31

BREE L 0 28k, TRNBREEGHEREG L0 28k, HREE
PRSI IFEAT, TEHINITRET e, SOOKER
AR s, BSURERY, MRIEBABRERENE
. TEI ke d R B SRRt & Y Rk 1 #R%E
NEYZF-bDOR ML, FFF 18 AF, 188 kT,
FIERBH AR B RR L AV R R
MoK L TR B 21T 0%k, ERRICME L.

BL, ZZIAWEFRatn e R
Kix, FB#hE 250g & ok, HIg, MRIL, BIKE
TR S0 g Rz, 11 OFKT 1EREERREL,
ARHEL, WKIC K 2 #OT 17 &L, NaHCOs
T, 20g ORI glucose iz TIEML,
R 25 1bs T BB T T OTHRRELLCD
DTHb,

B. »EREE

BliResy i 24T D7 BB, SRR A
PSR T 27°C, 2 Bk e 707 BhERIC
Bl 720

1. FRERyERES

FIFT R BIREESE, F3FrEESE, Slide culture %
ToC, MMRaDJERE, K& E, BREORE, WioH
A, SIHIHO R, BEOEREIIOWT, 4~TH
B 177 A ORREL B2 L7,

2. BT

TTFIEAERIIE, RT3 B Y8 3 AT
2T oicdb Dk vy, AEB, Gorobkowa KFEXR,
BEHEROWZA L AYREORM ETRIEL 2D DI
2T, 1BENEL S EYy, BTFoERE B
B, BBz OWTHREEZ L7,



164 bl E kR

3. EZEWEOBRBER

32 OWERIF I glucose, galactose, sucrose,
maltose, lactose, raffinose % 29 @ ¥Rz hnz,
RGN 3cc BEATVE, MOH U CHRBLL /- MBS
ERENE RRICEEE, MBS, RETRR
D LR RN U TR R R,

4. FEEEORMLAR

F{LEER 213, Lopper (1952) @ Auxanograph 3
# fivy, glucose, galactose,
lactose @ 5 OOFEI KT BRELM: 2 RBE L7z, #
Auxanograph 2 F\ - 7 2L (NH.)SO, 0.5
%, KHePO; 0.19%, MgSO,+7aq. 0.05 2%, J¢K 2
% TBMMDODDTH %,

5. TEBIEORILHAR

YRR {LERER L AR, Auxanograph %% v, W
B & LT KNO;, X & LT peptone (22T &
et 30 Usc. PEEERLERER 12 V7 2EpE R
1%, glucose 29, KH:PO, 0.125, MgSOs+7aq.
0.059, X 2% DHBD LD TH B,

6. BT RAMER

(NH):80, 0.1 25, KH2PO, 0.1 25, MgS04-7 aq.
0.05 25 72 2 R O FHb 3L 1T D BLO BN R M R OF
32 OB ethanol % inz, Bk & ML,
27°C, 1852 1 77 A¥E3 L T ethanol #EHEmMD
HHE & EIRAE & e LT ethanol OFI M2 R
L7

7. Litmus milk TO4EIREE

ez BHMk % Litmus milk (28R L C1EBE
71 AR 27°C TEEFE L 72 b DIZ DWW T EDEBIRES
BE L,

sucrose, maltose,

1. # 2

- 1. 183, Saccharomyces cerevisiae (Xi3 Saccha-
romyces cerevisiae 1 alcohol yeast) & L T {RTF
ENTHBEHROFI I (Table 2-a).

TR R & L CRE O SHREEA DD SR
FoEROY,  Saccharomycees cerevisiae ¥ X Tu»
72bD ik, FNEERRRR LV 5E 2 b0
11 BRROHCRISHESZ R, BRI I REHho
& 1R%E, A8 13 BTHAAUDPIEL L Saccha-
romyces cerevisiae HANSEN ThH 5 EHE XN LD
&, SNEEHERED 5 RO REBHFEAD 1 #o
HTdH%Bo Saccharomyces cerevisiae » [FIE XiLi-&
MR E AR CE T D S HodF, 3#s, Thok

HIZRTHRFEFEOED HNIeh D bDT, T
IR LIbD & iE Candida robusta 1234
T5LDEEHN DA, Saccharomyces cerevisiae O
HEFIER e % 18Y: U - Bk EI B Ree & B & 2B 2 1207 08
HEHOETH %,

Saccharomyces cerevisiae & X3 T\ 7D 7 #:D
o, FINREHRRY CRE S Tw o 3k,
Saccharomyces cerevisiae HANSEN var. ellipsoideus
(HanseN) DERKER 2, 2 #ki3 Saccharomyces wil-
lianus Saccarpo (2K & [ Xh, XD 1 #1E, fa
FREBIZBD SN Ieh DA, ESRRUHEIEREER
b Saccharomyces carlsbergensis HANSEN (T &4
Lis~N & % DT, Saccharomyces carlsbergensis
HanseN ORSELRIEREE 2 Hh %,

RIS BFEEIZINT Saccharomyces cerevisiae
ELTREFESNT A S 47 12, BEFE2EDS FEEE
DRI, BREAOTER, BIEOFR, Litmus milk O
HEFDHME A & Candida pelliculosa REDAELLI
ThdLHRELI,

2. Bk, Saccharomyces ellipsoideus, Saccharo-
myces ellipsoideus Rasse 1L, [A] Rasse XI, 3Li%
Saccharomyces cerevisiae Rasse IL, [f] Rasse XI
E LT ST kO3 (Table 2-
b, ¢, d)

Saccharomyces ellipsoideus & L CTHRKERBEY

‘ HREBICHEF IR TR, BREOMR, EL

< Saccharomyces cerevisiae HANSEN var. ellipsoi-
deus (HanseN) DEkxER ZJBTHLDTH D, Sac-
charomyces ellipsoideus Rasse IL XL Saccharomyces
cerevisiae Rasse Tl & L TRRFEENTH2b DI 15
%’GZ&)%%, Saccharomyces cerevisiae HANSEN var,
ellipsoidens (HaNSEN) DERKREr & EL ST 5D
o, BRISHEREED 1k, FREHRRGO
3%k, ERROFEEED 18R, JUREBRBEIRE
D 2R O BGUKERZMEEE, BBk
%, INEBEHRIBOE 18k, &3 10 HTH 2,

D 5 R, RBFOESSR SIS Saccharomyces
cerevisiae var. ellipsoideus DA SELMBRMREE 2D
NBLDTH B, LD, HAROFRED ACTU
BrH-RII-a (% Saccharomyces willianus SAccarpo
KERELGNEDDTHY, REHFARD NI-7250,
BABEBTEHED OUT-5 ZHEARBHFERED
MUa-no. 11 @ 3 #ik raffinose & 545 12 WREEL T

Saccharomyces carlsbergensis HANSEN L EBH5 R,
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XEBEFIIFEAT > IFO-2058 1% Saccharomyces bayanus
Saccarbo OFR5ELRIEMEE £ 2 & 41 D, kD
Saccharomyces bayanus & X 7zb 0L, Saccharo-
myces cerevisiae var. ellipsoideus & JEREHIIZ —F4
%703, galactose O BREEM: B ORI GIE R Ro72 b D &
ExDe

Saccharomyces ellipsoideus Rasse Xl BT’ Saccha-
romyces cerevisiae Rasse XI & LT HHDh 72 Bk
17 #DH, Sacharomyces cerevisiae HANSEN var.
ellipsoideus (HaNSEN) DERKER & D H LD
13, JERIS B S8 E0T 2 Bk, UK SR i 22 A
2 ¥k, BRI =, BEBFICHT, BERMIEN, =FK
FRREHE, BRREHAEMIE R, LB REERE
Birk g 1 #5088 10 ¢, 6 szl
OLNT, BTFERAEZ E O TREREEZ LN D,
T O 7 RRD S, FHINEE RS O 2 B A UBK
R ¥R, FOUKEREME SRR, BN
RERE, AP 1 B3E, &5 6 #iE, M0
FEREA B Saccharomyces cerevisiae var. ellipsoideus
WG E Y, W NI Saccharomyces cerevisiae
HANSEN (ZBY LU NEDLDTH S, LEF/INEEmR
BI50D KSE-137 |34 2 588, o FkS
DEME, Saccharomyces delbrueckii LINDNER & 58
HHN D,

3. BEXR, Saccharomyces carlsbergensis & L TI%

FERTN 72D DDFEHH,

S. carlsbergensis & L THDH 7 BEIEEHET 3 Bk
BN, EBIZ S. carlsbergensis = A XN/ bD
X7\ B, 25T raffinose D554 BB R X
T, D 1/3 # BT HOT, RS HREEEE
D 5-82 RUHRNEEHEESED KSE-114 3 b
fARERS N Ty, P2 B35 KSE-115
& T Saccharomyces cerevisiae HANSEN var.
ellipsoideus (HANSEN) DEKKER & i eNEDDTH
D, W2HEALZIOFTERE RSN,

4, 0K, Saccharomyces willianus X ¥, Sac-
charomyces formosensis (No. 396), Saccharo-
myces intermedius & L T {RIFE R TIZTFED
B

Saccharomyces willianus & X, T\ 7R BRRIE,
BEFAN (FO-248), RRMZR (NI-7277, NI-
7463), BUAMELEHE (OUT-7) O 4 MR
2 Saccharomyces willianus Saccarpo &[5 X i1
MOFHILTR,

Saccharomyces intermedius (3 Lopper K UF vaN
Rij 124 Y Sacchromyces willianus (2 #if E3izd
DTHBHMR, EE» 5 BT, FEHFOMEL I HH
Sacchromyces intermedius 1213 Saccharomyces
willianus 1252445507 <, AKGHAEFE =D
S-70 B OEBEETZRATD IFO-575 (X, Saccharomyces
cerevisiae 0D galactose B AZ R D7-bD LEBEDHD
N B DT H 7212 Saccharomyces cerevisiae HANSEN
type b BZE L TRICOIML, XEEIFENO NI-
7262 % galactose DEGEFMER O° F{bi:% bR
LT\v% & T Saccharomyces cerevisiae &3 —E ¥
4, Saccharomyces bayanus SACCARDO (ZBHE LH D
oo

Saccharomyces formosensis, Saccharomyces wil-
lianus (S. formosensis 396), Saccharomyces willianus
(S. formosensis H.Y.), Saccharomyces willianus (S.
formosensis Y) i3 Saccharomyces no. 396 & iC§k
XN TV 72FEE Saccharomyces formosensis type
#16 ¥R 1T D T R B &, Saccharomyces willianus
SaccARDO IZHEE X e DL, THEEREEE2 i
HH T, HARROMRE, SRR, RARB TS
HEROCENAEBREEHRTOK 2 118358, &t
4 ¥ T, ZDOMIL, Saccharomyces cerevisiae HANSEN
BUR type b IZARLSN S b DAL ES
IZ 3%k, REMIZIATNC LIk FORKEBEFEE R
18k, AR SHk, Sacchromyces cerevisiae HANSEN
var. ellipsoideus (HANSEN) DEKKER |27 —3 1 % 3
DACKIGHBEFRED 1 ¥, BB 2 b, B
B ZERTD 18k, &3 40id 0, XEICTHEHN
ITREFFEHT > FERM-396 R U B/EAD TAUH-
9 13T maltose DEEAE: R ORI E R\ T Sac-
charomyces chevalieri GUILLIERMOND (Z[F5E X,
NREFEBEYITEZD KYUb-10 &, BRFEREE
{3704 A%, Saccharomyces bayanus SACCARDO IZAR
LD I LTy, BILHER, Saccharomyces formo-
sensis & SN T BERE SRR LIRS AREE S
B0, .

TR TEE § &1 Saccharomyces formosensis
DIERAT DT ORI ¢ & %, Bt Lobber KU
vaN Riy 2k 1L,
NAXAZAWA |3 Saccharomyces willianus (@Y L&
HRTEH, PR IRRORRD A THE L7z b
DEFEZ bhb, PRIKOILET S Saccharomyces
formosensis Nakazawa OJEREE, i (Bllg. 10°)

Saccharomyces formosensis
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Beft 30°C, 2 ATHIE (4.5~9.8p), 56 (5x4.5
~7.6X%5.6~14.6%9.8), F5MEE (5%x4.5~8.1x5.7
~16.2X5.6), 30°C, 6 BT (5x4.5~8.1
x6.6), HHE (6.1x4~13.2x5), BEE (11.6x
3.5~25.4%4.5) &7cDTRY, BEIZRAKMHIH S
HEREEREL LT, fructose, galactose, glucose, mal-
tose, mannose, sucrose, a—methyl-glucoside % E#k%
% %1, melibiose, raffinose # LEEET 3 & XN T
Ao $EDT melibiose X TF fructose # FREET B D
THHmP raffinose (L R ICHEESh DI LI 7
D, FOMMEEEL DIk LT, T8O EABEZE
LobpbpeEr 7S Saccharomyces williaus (ZJEE Lie~
LELADIZRERIRY T, ZIZES NI Saccharo-
" myces logos vaN LAER et DENaMUR IZ B L5 X
EHDTHd, SALEDL, BEFNAT LB 16 £
DFTEE Saccharomyces formosensis (2 T, raffinose
SEAEEET B D DWIT, Saccharomyces formosensis
Nakazawa DOFEHEIZ—EHT 2 oz, NE%Z0
BT LobpeEr MU' vaN Rij 25 Saccharomyces
Sformosensis ¥ @&+ L7z Saccharonyces willianus
SaccARDO (T 5 O TRSE LRI 2 #h4 &0
T 4 BRL2 724,
HANSEN 2 5%k, Saccharomyces cerevisiae var. el-
lipsoideus (HaNsEN) DEKKER 2 4 ¥k & 575 L, FEIZ

Saccharomyces chevalieri GuIiLLIERMOND MU} Sac-

flilx  Saccharomyces cerevisiae

charomyces bayanus SACCARDO IZyB(L T\ %, &
T Saccharomyces cerevisiae & 1 Saccharomyces
ellipsoideus’ & L THRAF XN T 7 TERSEEREEINRLS,
BB T 2505550, FaFOREYHA
—L W BE I N TSI KL, Saccharomyces
willianus & TN T\ 72 Saccharomyces formosensis
VX, Saccharomyces cerevisiae, Saccharomyces cere-
visiae var. ellipsoideus KU Saccharomyces willianus
TR BATRE Lo E 3 26\, ZOFiL,
b L, EHEBSRIFO B REY o< Saccharomyces
formosensis T 5 &L, Saccharomyces formo-
PHURLTEYD, SREEEICRT, MRESRRIzE
NENER L BLADDOT IRV hedZ 20N
Jo

5. GER, HEEFEMNMEORKEDO T S, BIZHEK

BERE & L TRIE SN TV RIM D 4 1

DI EOARED $ F, Distillary yeast J

U Alcohol yeast &RFR STV 70 116 RROEERRT

FDOKIBSLY, 44 ¥ Saccharomyces cerevisiae Han-
SEN var. ellipsoideus (HANSEN) DERger T H Y,
NAEYID Saccharomyces willanus SACCARDO KX
Saccharomyces carlsbergensis HansEN 23 fR{E L, B
Z ) E R R O Fh 2 I LTS S
P2 B, Ml b, Distillary veast (Brennerei Hefe-
kopenhagen), Distillary yeast (Dine Mark), Dis-
tillary yeast 81, Distillary yeast 150 & Z31 T\ 7z
JLRICHESEED 78, Mhd Saccharomyces
cerevisiae HANSEN var. ellipsoideus (HANSEN) DEk-
KER B LB 2 NEZ 250 709, Distil-
lary yeast 212 & Sh T 7odbKIGHBESERED 2 %
13 Saccharomyces bayanus Saccarpo {Z, Distillary
yeast M & X T\ 7z JLRIGAREFRED 1 4R 12,
Saccharomyces cevevisiae HANSEN type b & K &[H
SEEXNTz. X, Amylo yeast & LTI ARERE A
MEE I HFF O KYUb-23
cerevisiae HANSEN DFE£EIE LT, KYUb-22 i
Saccharo;hyces cerevisiae HANSEN var. ellipsoideus
(HanseEN) DERRER (Z KkABELOBHZNELDT
HBo

TER L & L Ol b OO, American whisky
yeast & XN TV EBRIZ S#EH D05, TR ErR
B 150> KSE-109 R OB ARIBE T#8(E © OUT-912
HTERGTERERYEE S S BT, Saccharomyces willianus
Saccarpo (2 L, JCRISHBSEED S-52, LK
HR MRS E © KYUb-109, ERWIZEAT O NI
7007 @ 3 kL, raffinose DERFZRER U TEREZE )5 15
52 Saccharomyces carlsbergensis HANSEN 12 J&
HELOLNDBLDTH S,

HZ 5553 7o BT Alcohol yeast 755 &0 TFIZ4F
FENT7z 99 BROH,
HAaNSEN var. ellipsoideus (HaNSEN) DEKKER &332
HEHNA DO, FRFOREED 16 1, BEHIL
oD 19 MM CIUK BRI ED 1 /R, &3t 36
¥k 5o, HAEOHIRED 12 %, BEIFFTO6
B, & 18 #kiX, Saccharomyces willianus SACCAR-
po kRIEEN, JLAISHEZEO 1k, BFREDHE
ED 3R, FEHFERTO 8 1%, &it 12 Bid Saccharo-
myces carlsbergensis HansEN & LTS HNED
D, BICHAR ORI ED 75, MBI O 6 ik
U ZHAFMEEHE, RRBRFHENITRED %1
#ksi, &EF 15 FRiE Saccharomyces cereisiae HANSEN
ARG NBERELDTHY, FOME, FRIEKIWF

V& Saccharomyces

Saccharomyces cerevisiae
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RED 21k, BEEFEATD 6 #R 5 DU k2 8 A b
RED 1 ¥k, &E 9¥AH Saccharomyces chevalieri
GUILLIERMOND 2, HKIIIRRZCED 1 8k OF BRlE
WFERTD 48k, &EF 58k 23 Saccharomyces bayanus
Saccarpo (2, BUKIRCIEFZESE D 3 kA Saccharomy-
ces fructuum LODDER et VAN Rij 2 k4% &
72e NHAIRCI s =D ACTU BrH-19 (1, HTIE
AR S B NY, Saccharomyces veronae LODDER
et VaN Riy @ 5848, XX, Torulopsis dattila
(KLUYVER) LODDER & %2 5H 2 ~NEL0DTH D,

6. EARTENEEE AR SRR BRI SR O

Lopper KU van Riy ORI L B &, BEEE
BIEFEREOFMIZLIVRELL 2035, RLH
wETOM, MFIEHBORELERICINET 2L
BHEFICHEEETHY, X, BB, HEESEICLO

THEBHDTHY, BHICE2EHPC T
BRAT R L bELLN, AEITTEEEITE LT
BilhE 22875 180 i LT, BMEDSDODA
nhY, BirS2OE L RIE TS QEBICE L8
LD Th D, WOBENDEEHE, BECHTS
SEMOTBOER Y EHE LT, BICHBHEEOR
{ebErinz, AEOEEROBEBEROA BE s 4
ELTHEL, BRICETORMY L THEERLE
RRETBOR, SHETFEE LCOESH, FERY
THZ AN, HERNRE,STEY, BLF
WIRD LD THICRERELREL, RO THHE
BATO720 O HF I X BAME FICHG 2P kB
BOBESEOE, FE LS mE ARSI B
b OLBEOBRER L FLIROML THD (BL
Fh, KT TEDLAONAEEETH D).

KEY TO THE SPECIES OF THE ALCOHOL FERMENTING YEAST

A. Glucose, galactose, sucrose and maltose are assimilated.
a. Glucose, galactose, sucrose and maltose are fermented.

1/3 Raffinose is fermented.
KNOs; is assimilated.

Cells are round to oval, multilateral budding.

Pseudomycelium is well developed.

Dry, dull creaping pellicle is formed on liquid media.
Hat- or saturn-shaped ascospores are formed.

Spore is not formed.-------

KNOs; is not assimilated.

-+ -Hansenula anomala (Hansen) H. et P. Sypow.
----------------- Candida pelliculosa REDAELLI.

Cells are round, oval to elongated, multilateral budding.

Pseudomycelium may be formed.
Ring is formed on liquid media.

Round to ellipsoidal ascospores are formed.
Ratio between length and width of the cells about 1-2.

"""""" Saccharomyces cerevisiae HANSEN,

Ratio between length and width of the cells about 2.

------- Saccharomyces cerevisiae HANSEN var.

elli psoideus (HANSEN) DEKKER,

Ratio between length and width of the cells more than 2.

Spore is not formed.

----------- Saccharomyces willianus SACCARDO,

Pseudomycelium is primitively deveroped.

""""""" Candida robusta DIDDENS et LODDER.

Pseudomycelium is well developed.
Pseudomucelium is Mycotorula-, Mycotoruloides- or Candida-type.

Cells are large. ==+ -« -~

---------- Candida tropicalis (CasT.) BERKHOUT.

Pseudomycelium is Blastodendrion type.
-+ Candida guilliermondii (Cast.) LANGERON et GUERRA.
True mycelium and arthrospores are formed.

----- Trichosporon behrendii LoDDER et vaN Ruj.
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3/3 Raffinose is fermented.
KNO; is not assimilated.
Cells are round, small, multilateral budding.
Pseudomycelium is well developed.
------------ Saccharomyces florentinus (CasTeLLI) LODDER
et vaN Rij.
Cells are round to oval, much bigger, multilateral budding.
Pseudomycelium may or may not be formed.
Ring is formed on liquid media.
Round ascospores are formed.
-------------- Saccharomyces carlsber gensis HANSEN,
Cells are elongate, very big.
Round ascospores are formed.: - - - Saccharomyces logos vaAN LAER et DENAMUR.
Cells are slender, the ratio between length and width of the cells is generally
more than 2.
Round ascospores are formed. «--»------- - Saccharomyces uvarum BEIJERINCK.

b. Glucose, sucrose andamaltose are fermented.
1/3 Raffinose is fermented.
KNO; is not assimilated.
Cells are round to elongate, multilateral budding.
Pseudomycelium may be formed.
Ring may be formed on liquid media.
Round ascospores are formed:------:----- Saccharomyces cerevisiae type b.
Cells are round to short-oval.
Pseudomycelium may not be formed.
Round ascopores are formed: - - - Saccharomyces veronae LODDER et VAN RIJ,
KNO; is assimilated.
Cells are round to oval, multilateral budding.
Pseudomycelium is well developed.
Hat-shaped ascospres are formed. -« ------- Hansenula subpelliculosa BEDFORD.

c. Glucose, glalactose, and sucrose are fermented.
1/3 Raffinose is fermented.
KNO:; is not assimilated.
Cells are round to oval.
Pseudomycelium may be formed.
Round ascospores are formed.
-------- Saccharomyces fructuum LODDER et VAN Rij.

d. Glucose and sucrose are fermented.
1/3 Raffinose is frmented.
KNOs; is not assimilated.
Cells are round to short-oval, multilateral budding.
Pseudomycelium may not be formed.
- Round ascospores are formed.
--------- Saccharomyces veronae LODDER et vaN Rij,
Round and warty ascospores are formed in ascus which have
a protuberance resembling conjugation tube.
~~~~~~~~~~~~~~~~~~ Shwanniomyces occidentalis KLOCKER.
Spores not formed -+ - e Torulopsis dattila (KLUYVER) LODDER,
Pseudomycelium is well developed.
-+ Canda guilliermondii (Cast.) LANGERON et GUERRA.
KNO; is assimilated.
Cells are round to elongated, multilateral budding.
Hat-shape ascospores are formed ««------«- Hansenula subpelliculosa BEDFORD.
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Glucose, sucrose and maltose are assimilated.
Glucose, sucrose and maltose are fermented.
1/3 Raffinnose is fermented.
KNO; is not assimilated.
Cells are round.
Round ascospores are formed.
-« - - Saccharomyces fermentati (Sarto) LopDER et VAN Rij.

Spore is not formed, -------- - Torulopsis colliculosa (HARTMANN) SACCARDO,
Cells are round to oval.
Round ascospores are formed---------- Saccharomyces oviformis OSTERWALDER.

Cells are oval to elongate.
Pseudomycelium is formed.

Round ascospores are formed---------- Saccharomyces bayanus SACCARDO,
True mycelium is formed.

Arthrospores are formed.-««------0re Schizosaccharomyces pombe LINDNER.

Arthrospore is not formed.-------- Endomycopsis fibuliger (LINDNER) DEKKER.

KNO;s is assimilated.’
Cells are round to oval, multilateral budding.
Pseudomycelium is well developed.
Hat-shaped ascospors are formed. -+« Hansenula subpelliculosa BEDFORD.
Cells are round, multilateral budding.
Pseudomycelium is not formed.
Spore is not formed.
-+~ Torulopsis globosa (OLSON et HAMMER) LODDER
et vaN Rij.
Glucose, galactose and sucrose are assimilated.
Glucose, galactose and sucrose are fermented.
1/3 Raffinose is fermented.
KNO; is not assimilated.
Cells are round to long-oval, multilateral budding.
Pseudomycelium is formed.
Round ascospores are formed.
Raffinose is weakly fermented.
Cells are elliptical to cylindrical. ---------- Saccharomyces elegans LLODDER et vaN Rij.

-+ -Saccharomyces chevalieri GUILLIERMOND,

D. Glucose and galactose are assimilated.

Glucose and galactose are fermented.
KNO; is not assimilated.
Cells are round to short-oval, multilateral budding.
Pseudomycelium is not formed.
Round ascospores are formed. «------- Saccharomyces delbrueckii LINDNER,
Cells are oval to cylindrical.
Pseusomycelium is well developed.

Hat-shaped ascospores are formed.-------- Pichia farinosa (LLINDNER) HANSEN.

Spore is not formed, - ---r-ceiieiias Candida catenulata DIDDENS et LLODDER.
True mycelium is formed.

Arthrospore is formed, - -+ - -+ Trichosporon fermentans DIODENS et LLODDER.

M, BEEESE L TEHON, BalEsh/-HEHE
HEOBUEE, bWEmEsEd R L L T Saccharomyces ce-
revisiae % NI E ERICEENS D BN D EH
BOZRGKEE T Fig. 1 omiZi s, b, Ei
EERE O vy 2704 Saccharomyces cerevisiae—ellip-
soideus—willianus 47 melibiose FREEAEL IS L 72

DAY Saccharomyces carlsbergensis, maltose EEEERE
% LD DA Saccharomyces fructuum, EIZFD
ki & 2D 72b DA Saccharomyces chevalieri,

galactose FEEERE R 22D/ DAY Saccharomyces cerevi-
siae type b, FTOFMLYE & RO/ D DM Saccharo-
myces bayanus, galaetose & maltose DFREEAE & 2k
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Fig. 1. A scheme of taxonomical relationships between some alcohol fermenting yeasts,
with special reference to their usage of sugars.

S. chevalieri

N
N

S. fructuum

—melibiose AN
fermentation AN

S. carlsbergensis

S. cer. var. ellipsoideus

S. willianus

D7D Saccharomyces veronae & Bk L 152 & 3
ZBNEDTHB,

IV. #& 3E
1. REZEHRREEE A8 7)) HooE v X
7S EERE, AT 188 Btk A FESRHINLE 2 BT
L7-fE 2R,

Saccharomyces cerevisiae HANSEN |ZJBE L oH 5~

ER N 30 #
Saccharomyces cerevisiae HANSEN type b {2 B
LHBENEHOD 6 ¥k

Saccharomyces cervisiae HANSEN var. ellipsoideus
(HaNseN) DERRER IZBY¥ LHDHNE DD 75

Saccharomyces willianus SaccarDO ZBY LoH 5

NEDHD 31 ¥
Saccharomyces carlsbergensis HANSEN (ZBH L
BHRELHD 19 #
Saccharomyces chevalieri GUILLIERMOND (ZJE+
LHa_EHoO 11 ¥k
Saccharomyces bayanus Saccarpo [ZEELH5
NE LD 10 ¥k
Saccharomyces fructuum 1.ODDER et VAN Rij {2
BELHEELD 3 kR

Saccharomyces delbrueckii LINDNER (ZJBH L &
BREHD 1 ¥k
Saccharomyces veronae 1LODDER et VAN Rij O
5248 (Torulopsis dattila (KLuyvER) LODDER)
CBELDEZNELD 1 ¥
Candida pelliculosa REDAELLI (ZJE€ LHHNE
HD 1k

- 8, cerevisiae

—maltose assimilation

—maltose fermentation

— S, veronae
— galactose
(and maltose)
fermentation

\\ —galactose fermention

S. cerevisiae type b
\, ~galactose assimilation
\

S. bayanus

TR AFE SN

2. BHHR O F,  Saccharomyces chevalieri,
Saccharomyces bayanus, Saccharomyces fructuum,
Saccharomyces delbrueckii, Torulopsis dattila KUF
Candida pelliculosa 13 FTITHRRIREE: & 12 Bk %
DTHb. BFE, BRIFHERIINT 2 RAMOBH
RIFRIZ, BREVRELADDN, TRBATREKE
ANEDLLONE BEZHND,

3. a). fitkSaccharomyces cerevisiae XL Sac-
charomyces cerevisiae 1 Alcohol yeast & L TIRIT &
NIz 13 Wkkod, IEL L Saccharomyces cere-
visiae HaNSEN T & 5 & il Xi7-d D 6 T,
fibd, Saccharomyces cerevisiae HANSEN var. ellip-
soideus (HANSEN) DEKKER, Saccharomyces willianus
SACCARDO, Saccharomyces carlsbergensis HaNsEN D
FRIZBELOONDLDTH Y, BT Saccharomy-
ces cerevisiae I Alcohol yeast & LT\ 7z 1R,
Candida pelliculosa REDAELLI & —ET HHDT H
B,

b), ¥ Saccharomyces ellipsoideus Rasse 1L,
[f] Rasse XlI, 33 Saccharomyces cerevisiae Rasse
I, [E Rasse X (X Saccharomyces ellipsoideus &
LTRSS N T\ 7 33 BRI RE S D 21 HoiEL
< Saccharomyces cerevisiae HANSEN var. ellipsoi-
deus (HansEN) DEKKER ThD7z, DD 12 #
Wk, JERE, AR B RIZIZAD T, Saccharo-
myces cerevisiae HANSEN » ZNBH~NX DD, Sac-
charomyces willianus SACCARDO I AN D NZE D,
Saccharomyces carlsbergensis HANSEN & TN X D

B, B, BTEREERY galactose DREEL
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M, [FEMEMEA 285 L 72 Saccharomyces bayanus Sac-
CARDO &8 %2 B YD U Saccharomyces del-
brueckii LINDNER ¥ HEA TV 3,

c) Saccharomyces carlsbergensis & L T RIF X
T\7z 3Rk, EBICIE Saccharomyces carlsber-
gensis L RIS N2 DIE<, 3T Saccharo-
myces cerevisiae HANSEN var. ellipsoideus (HaN-
SEN) DEKKER IZJ§T HLDThb,

d)  Saccharomyces willianus & L TARFEXH T
72 4 BRI IBED T Saccharomyces willianus SACCARDO
e S NTze Saccharomyces intermedius & L TR
TFEIN T 72 3BEROF 2 ERIZ Saccharomyces ce-
revisiae D galactose M 2 kD= bDEHDHHN
% D TH 72T Saccharomyces cerevisiae HANSEN type
b ##&FEL TRIZHEL, 1kkIT galatose DESEEH:
O R E b TRl T 5 BT Saccharomyces
cerevisiae L \I—F ¥ $ Saccharomyces bayanus Sac-
CARDO IZBH LB D,

Saccharomyces formosensis K.U* No. 396 & ZCEkX
N TN FTaE Saccharomyces formosensis type &2t
16 #ki%, Saccharomyces willianus Saccarpo (Z[FFE
ANTDD 48k T, X Saccharomyces cerevisiae
HansenN, [ type b, Saccharomyces cerevisiae Han-
SEN var. ellipsoideus (HANSEN) DEKKER, Saccharo-
myces chevalieri GUILLIERMOND, Saccharomyces ba-
yanus Saccarpo (ZJE <L T B,

e) TERNBFENNMEORIFEDO S &, HIZHEEE
& U THRIESN T 116 ERRkE, Saccharomyces
cerevisiae HANSEN var. ellipsoideus (HANSEN)
DERKER * [ S 1L 72b DA 44 ¥ e, FYH
7 Saccharomyces willianus SACCARDO, Saccharomy-
ces cerevisiae HANSEN, Saccharomyces carlsbergen-
sis HANSEN DFETEL T3 743, FOD{hix, Saccharo-
myces chevalieri GUILLIERMOND, Saccharomyces
bayanus SACCARDO, Saccharomyces fructuum LLODDER
et vaN Rij K{F Saccharomyces veronae LLODDER et
vaN Rij O R554 8 (Torulopsis dattila (KLUYVER)
LoDDER) {2k A FE XN,

4. Saccharomyces formosensis Narazawa et al.
t% Lopper M UF van Rriy (24X Y, Saccharomyces
willianus \ZBELOBN T3, LHEucL b &
melibiose, raffinose & 5CEMEET 5 Z LAURE N, i€
“>T LoppEr EOFIIZ LN 8|5 Saccharomyces
logos B LT~NELDTHDH, AL, EHFOA

F LB 16 BROATE Saccharomyces formosensis i
RTIL, raffinose ¥ 4B T 2% O HET Sac-
charomyces formosensis DRI 2 —WT HBD X7z
VW, YEEOEMT LoppEr KUY van Riy 23 Sac-
charomyces formosensis % &Y L &7 Saccharomyces
willianus \Z FX4 4 DL DN FERE Y HED T4k
Lanie <, {hid Saccharomyces cerevisiae, Saccharo-
myces cerevisiae var. ellipsoideus, Saccharomyces
chevalieri, Saccharomyces bayanus 23 L TEY,
Saccharomyces formosensis HFEHIZ RNEEIL MM &
HOBDTHLIEEERL T b,

5. ERENCRET, EREEBERL L TEDODNILDO
DRI Saccharomyces cerevisiae var. ellipsoi-
deus ThY, 2% N EFEBEKBEIEOTHERL
TNBLDTHDBIEMI NN L D,

6. TEMEERDOME EROEEL L T ABEO
B, SeTBEECHT 2 ITEBOREEEL L, Ry
TRIZREBEOR M, MROFELE, BROER W
BRSO BIR L, RRCREFEREOFEY
LITHMET 2005 T L THHESH, ERETH
T EHHE, ICHBENEEADT bR E Y
Y&, HLVRZRELZREL T, BCES>THHE
{3072,

Abbreviations of the culture

collection laboratories.

AHU: Faculty of Agriculture, Hokkaido Univ.
KSE: Kagawa Shoyu Experimental Station.
ACTU: Agricultural Chemistry of Tokyo Uni-

versity.
IFO: Institute of Fermentology, Osaka.
KYUb: Kyushu University.
NI: Nagao Institute.
OUT: Instiute of Fermentation Technology,
Osaka University.
MUa: Mie University.
GU: Gifu University.
TUF : Tokyo Fishery University.
GBE: Gumma Brewery Experimental Station.

HFES: Experimental Station of Brewery, Hi-
roshima.

MNC: Institute of Morinaga Confectionary
Company.

FERM : Governmental Institute of Fermentation.

AKU: Laboratory of Marine Microbiology,
Kyoto University.

TAU: Tokyo Agriculture University.

BSRI: Research Institute of Brewery Science.

SBMP : Institute of Dairy Science, Snow Brand
Milk Products Company,
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Table 1. Culture numbers of alcohol fermenting yests.

Number
Laboratories Culture numbers of
strains
S 47, S51, S 52, S 56, S57, S59, S70, S 82 S118, 123,
jtmjfﬁ%_?,ﬁi AHU | g908, 5200, S210, S211, S212, S213, S214, S215, S216, 2
S224, S226, S 239
=] KSE |L 2, 3 4, 5 6 7 8 9,10, 11, 108, 109, 114, 115, 137, 2%
R M 142, 148, 149, 150
BrH 1, BrH 2, BrH 3, BrH 4, BrH 5, BrH 8, BrH 9,
BrH 11, BrH 14, BrH 15, BrH 16, BrH 19, BrH 20, BrH 21,
BrH 24, BrH 26, BrH 27, BrH 29, BrH 30, BrH 31, BrH 32,
" ACTU | BrH 34, BrH 35, BrH 37, BrH 39, BrH 40, BrH 41, BrH 43, "
ﬁ%ﬁﬁ;ﬁi BrH 44, BrH 45, BrH 46, BrH 47, BrH 48, BrH 49, BrH 50,
wres BrH 51, BrH 52, BrH 53, BrH 55, BrH 58, BrH 59, BrH 60,
BrH 62, BrH 63, BrH 64, BrH 396, BrH R-1I, BrH R-II-a,
BrH R-XII
216, 0248, 0575, 2048, 2051, 2052, 2056, 2057, 2058, 2059,
2060, 2063, 2066, 2067, 2069, 2070, 2072, 2074, 2075, 2076,
— [Fo | 2078, 2079, 2080, 2082, 2084, 2085, 2086, 2087, 2088, 2089, N
% B BF 2 BT 2090, 2091, 2094, 2095, 2096, 2097, 2098, 2099, 2101, 2103,
2105, 2107, 2108, 2109, 2111, 2112, 2113, 2114, 2115, 2116,
2117, 2118, 2119, 2121, 2122
ﬂg%g?é%#ﬂ%%{“}b 5, 6, 7, 10, 22, 23, 33, 109, R-1I, R-XII 10
B EIEA NI o 107 e A pu— -
D g 7 T o s, e, s, wae 9
—f A 3
s s OO0 [56,7,8 9 5
E%ﬁ@?i?ﬁ " MUa 10, 11, 12 3
EEREESE  GU | a0 ec 1ok 7 B T
T P % 76, 95, 196 - 3
- o s
ﬁ%’%?ﬁ;% = TUF | pq1, R-XII 2
o = T
ﬁg%*% . GBE | g H12 )
E o
BER, g TTES R, R 2
AW K K. BT MNC| R-XII 1
TERNT FERM 396 ]
B OB % P
® A AKU
ATEB B 2 5123 !
AR TAU | H-9 1
HMEZEA BSRT | ¢ )
B ER I ERT
B E KK, SBMP | o0 ;
B AL 2 e 7 s
Total 188
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Table 2-a. The yeasts, preserved under the name of S. cerevisiae.
% S. cerevisiae : S. cer. var. S. willianus S. carlsbergensis| C. pelliculosa
Laboratories ellip iozdeus B o

KSE 1, 5, 6, 7, ¥8T 2, 4, 9 10, 11 3
AHU‘F& o S-47
NI B G . ‘ E

Table 2-b The yeast, preserved under the name of S. ellipsoideus.

~~. __ Reidentified

~ — _names, S. cerevisiae var. ellipsoideus

Laboratories ™

KYUB

33

Table 2-c.

The yeasts, preserved under the name of S. cerevisiae R-11 & S. elli psoideus R-11.

S~

\Reidentiﬁed

AHU

~~ DPameg

Laboratories\\:

S. cer. var. ellipsoideus S. willianus S. carlsbergensis

S4

S. bayanus

KSE
ACTU

| 142, 148, 149

. B*H-R-11 BrH-R-1I-a

IFO

KYUb
NI

ouT

MUa

TUF
GBE

HFES

R-II

Table 2-d. The yeasts, preserved under the name of S. cerevisiae R-XII & S. ellipsoideus R—XII.

Reidentified |™—__Reidentified

Laboratoriss nges} i cerevisz'ae' ;S}l i;?;i d‘;fs' S. delbrueckii ' Laboram S. cerevisiae fllzi)es:n;;:s
AHU | S118, S213 | - MUa no. 12
KSE | 108, 150 137 ‘ GU 196
ACTU BrH-R-XI1I ‘ TUF R-XII o
IFO | oz ‘ GBE H-12 -
KYUb ll 5, R-XII ' HFES R-XII
NI l 7251 ] MNC R-XII
ouUT |6 }

Sstrain number in Gothic showing imperfect form,
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Table 2-e. The yeasts, preserved under Table 2-f. The yeasts, preserved under
the name of S. carlsbergensis. the name of S. willianus.

—_Reidentified -__Reidentified

“~__names| S. cerevisiae var. ellipsoideus \ames S. willianus.
Laboratories ™ Laboratories ™|

AHU S 82 IFO 248

KSE 114, 115 NI 7277, 7463

ouT 7

Table 2-g. The yeasts, preserved under the name of S. formosensis (no. 396).

Reidentified
\ames
Laboratories .

AHU

ACTU

1IFO

KYUb

$123, S226

S. cerevisiae |
|

1 S. cerevisiae
type b

S. cer. var.
ellipsotdeus

S. willianus

5215

5239

S. chevalieri

S. bayanus

216, 2059

10

NI

ouT

FERM

AKU

TAU

BSRI

396

]
SBMP ‘

Table 2-h. The yeasts, preserved under
the name of S. intermedius.

Table 2-j.

The yeasts, preserved under

the name of American Whisky yeast.

S. cervisiae

Reidentified Reidentified
names type b S. bayanus \ames S. willianus
Laboratories P Laboratories _
AHU §70 AHU
IFO 575 KSE 109
NI ’ 7262 KYUb
- NI ’
Table 2-i. The yeasts, preserved under o o |
the name of Distillary yeast. ouT I 9 {

Vv v
Reidentified | '3 5§ g
names §'° § 5 S| §
58 5 5 3 g
Laboratories Sz ° § Q
] « K %]
S51, S57, S208, S 56
AHU S59 | S210, S211, $200

S216, S224

S. carlsbergensis

S52

Table 2-k. The yeasts, preserved under
the name of Amylo yeast.

- __Reidentified . S. cerevisiae
names| S. cerevistae ' var,
Laboratories ™. I ellipsoideus
KYUb 23 22
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Table 2-1. The yeasts, preserved under the name of Alcohol yeat.

~ D

Reidentified 8 | o . . . = ~ " ~
names 3 3ol 5§ IR B -
5 |3y T3 s I g § § | 53
T 38 §F& E s & 8 &8
. S = . 3 S . S
Laboratones\ wy w “n 3 © w S 17 »n »n [N
AHU s ‘ $212 |
BH 1| [BrH 2, BrH 3BrH 21, BrH 24 BrH 49| BrH 5 BrH 14/ BrH 4BrH18
BrH 9  BrA 8 Bri 11BrH 26, BrH 27 Brll 53 BrH 50 | BrH 15
BrH 200 [BrH 31, BrH 32BrH 29, BrH 30 BrH 58 ! ' BrH 16
acTy | BrH 41 BrH 34, BrH 35BrH 39, Bri 40 | (
BrH 43 BrH 37, BriH 44|Brl 45, BrH 51

]
BrH 43 BrH 46, BrH 47BrH 52, BrH 59 !
i

|
BrH eo[ BrH 55, BrH 62 ; '
4\ IeHe63 BrH 64 1 |
2051 20882063 2074, 2076 2048, 2057, | 2060 2056 | 2052 | |
2070 | 2080, 2082, 2085 2078, 2079, 2097 | 2066 | 2069 | .
2101 2086, 2089, 2090, 2084, 2099, | 2105 | 2067 | 2075 |
IFO 2107 2091, 2094, 2095 2112 | 2072 | 2087 |
. 2109 12096, 2103, 2108 2114 | 2098
2111, 2119, 2121 2115 | 2117
| 2122 2116
| i 2118 .
|‘_"i it
KYUb f O 7 ] | '
| I v \
MUa | 10 | l | !
v i T s

Table 3. A comparative chart of number of strains under their labeled and reidentified names.

& L & — 2 -3 ! : © : @ ..;:
Former names g "Q:‘)g,_, fg;:' 3 g ‘ R 3 § - 3 g
S 8IS Y o2l O§ | sgl B = | § | &
] E RN A= A S 3 23 g > | e =
Reidentified ® §%gSss S 2 S E5 %828 o | 2
3 188 Son 3] 8 |R_a| & T 5% E S
names % |i=SuRs ¥ o | w |us| W | B B2l < | =
S. cerevisiae HANEiWII) B g ’__* B g ’ B E_ e % ‘/ R m' e ‘12«
S. cerevisiae type b ; ; f 2 ‘ 1 ' 1
'S, cer. var. ellipsoideusP| 3 | 5 T[——l— N 127
(HaNsEN) DEKKER I 5 | 6 ‘ 2 I T S 9
s P 2 1 4 2 1 10
S. willianus SACCARDO 1 ' ' 5 ‘ 1 8
S. carlsbergensis P 3 3 9
Hansen 1 1 3
S. chevaliert P 2 8
GUILLIERMOND I B . 1
P 1 2 2
S. bayanus SACCARDO I 1 1 3
S. fructuum Lopper P 2
_ _etvan. Ry 1 I 1
S. delbrueckii LINDNER 1
S. veronae LODDER et T
van. Riy (7. dattila 1 1
(KLUYVER) L.ODDER)
C. pelliculosa REDAELLI 1 ‘

P: Perfect form, I; Imperfect form,
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EEXH

J. Lopper & N. J. W. KReEGER-VAN Rij: The
Yeasts (1952)

J. Lobper: Die anaskosporogenen Hefen I, II,
(1934)

N.M. STELLING-DERKER : Die sporogenen Hefen
(1931)

A. GuiLLierMonD (F. W. TaANNER): The
Yeasts (1920)

BaEE: BESE (1948)

hiRZEE . A 9%, 285 H (W8 &)

Summary

1. Amongst the alcohol fermenting yeasts
of Japan, most of which have been considered
as Saccharomyces cerevisiae, there are some
strains undecided taxonomically or named but
supposed to be uncertain, or, some strains
which have lost their fermenting ability.

In view of these facts, taxonomical reconsi-
deration was made on the so-called alcohol
fermenting yeast strains preserving in Japan.
The method of classification according to Lop-
DER and van RiJ was adopted in this study.

2. One hundred eighty-eight strains, main-
tained as ‘‘alcohol fermenting yeast’’, were
collected from 18 culture collection laboratories
of Japan.

3. After repurification, these strains were
studied taxonomically and identified as follows:

Saccharomyces cerevisiae HANSEN 36 strains

" " var. ellipsoideus
(Hans.) DEKKER 75 strains
" willianus SaccarDpO 31 strains
1" carlsbergensis HANSEN
19 strains
" chevalieri GUILLIERMOND
11 strains
1 bayanus Saccarpo 10 strains
"o fructuum LODDER et vaN Riy
3 strains
1 delbrueckii LINDNER 1 strain

Imperfect form of Saccharomyces veronae
Lopper et vaN Riy (Torulopsis dattila
(KLUYVER) LODDER) 1 strain

Candida pelliculosa REDAELLI 1 strain
4. Those strains belonging to the species

S. ‘chevalieri, S. bayanus, S. fructuum, S.

delbrueckii, S. veronae (T. dattila) and C.

pelliculosa are hard to recognize as so-called

“alcohol fermenting yeast’” and are .upposed
to have varied their characters or to have
changed from original strains to unexpected
ones.

5. a) Six of 13 strains which maintained
under the name of S. cerevisiae or S. cerevi-
siae 1 alcohol yeast were recognized clearly as
S. cerevisiae; others were classified as species
of S. cerevisiae var. ellipsoideus, S. willtanus,
S. carlsbergensis, and Candida pelliculosa,
respectively.

b) Twenty-one of 33 strains maintained
under the names S. ellipsoideus Rasse II, and
Rasse XII, S. cerevisiae Rasse II, and Rasse
XII and S. ellipsoideus, were S. cerevisiae var.
ellipsoideus surely, but other strains which
were not identical with this species were clas-
sified into the various species of S. cerevisiae,
S. willianus, S. carlsbergensis, S. bayanus, and
S. delbrueckii.

c) Al 3 strains, known as S. carlsbergensis,
were correctly placed in S. cerevisiae var.
ellipsoideus.

d) All 4 strains labeled as S. willianus were
surely recognized as the same as this species
described by LoDDER et al. Two of 3 strains
labeled S. intermedius were recognized by the
authors as a type of S. cerevisiae which had
lost the galactose fermenting ability. This type
was named typeé b of Saccharomyces cerevisiae
by the authors. In the other one strain nei-’
ther fermentation nor assimilation of galactose
could be recognized, so it could not be identified
with S. cerevisiae. The character of this strain
was found to agree better with S. bayanus
SACCARDO.

Saccharomyces formosensis NAKAZAWA has
been identified by LoDDER et van Rij with S.
willianus. Sixteen strains labeled S. formosensis
or No. 396 yeast were obtained from 11 labora-
tories in Japan and studied by the authors.
They were recognized as falling into six groups
as follows: S. willianus, S. cervevisiae, S. cere-
visiae type b, S. cerevisiae var. ellipsoideus,
S. chevalieri and S. bayanus.

¢) One hundred sixteen strains labeled ‘‘al-
cohol fermenting yeast’’, of ‘which the species
names have been undecided, were studied
taxonomically. Most of them were identified
with S. cerevisiae var. ellipsoideus; a conside-
rable number of others were found to belong
to S. willianus, S. cerevisiae and S. carlsber-
gensis; others were classified into S. chevaliert,
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S. bayanus, S. fructuum and S. veronae (or
Torulopsis dattila).

6. In refer to Saccharomyces formosensis
Nakazawa, though it has been identified with
S. willianus by 1L.oDDER et vanN Rij, the desc-
ription of the former species by Nakazawa
obviously showed that Saccharomyces formosen-
sis ferments melibiose and raffinose completely.
Then this species, taking into consideration
other charactors, should be included in S.
logos.

In these strains of the present collection,
however, the present writers could not found
any strains able to ferment raffinose completely
and identical with the authentic descripions of
S. formosensis NAKAZAWA.

The strains, identical to S. willianus includ-
ing S. formesensis in the taxonomical systems
of LODDER et al,, were only 4, and others were
categorized into species of S. cerevisiae, S. ce~
revisiae var. ellipsoideus, S. chevalieri and S.
bayanus. This may suggest that these strains

known as S. formosensis have very unstable
characters.

7. Generally, it may be said that most of
all collected strains labeled as ‘‘alcohol fer-
menting yeast’’ are classified into S. cerevisiae
var. ellipsoideus and these are supposed to play
a leading role in the alcohol fermentation in-
dustries in Japan.

8. As the means of classification of these
actually employed yeasts such .as alcohol fer-
menting yeasts, the authers recognized the
conveniency and accuracy of classifying by
means of their newly established taxonomical
system which is made up of the following
considerations: firstly about the characteristic
behavior to sugars and secondly about the
characters such as assimilation of nitrates,
morphology of the cells, pellicle formation,
etc., and lastly about the spore formation. The
studies described in this paper were accompli~
shed in accordance with this classification sys-

tem.



