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A Taxonomic Reconsideration of Lactose Fermenting Yeast

Preserving in Japan

Yuji Sasak1r** and Tadashi YosSHIDA™*

I #

TCIRFLEE RS BB, Koumiss, Kefir, Sunaelch,
Leben OO BMEER:A & LT KERFE T 2R T
HBH, FIZ Cheese DEE, HWI, MILO KT EBE
DFER & b7 AEEBEYE LR S BE LDDOT H
%o PERFLGEMEMERE L SN 5 b DS < ik
ENHETFEN TV 54, LobppER KX KREGER VAN-
Rij O & 5 L AL BEHIR 2 Bk L, AT
Tl Saccharomyces lactis, Saccharomyces fragilis
D 2FE, MET Tk, Torulopsis sphaerica, Toru-

lopsis anomala, Torulopsis versatilis, Brettanonyces

E 13

anomalus, Brettanomyces claussenii, Candida pseu-
dotropicalis O 6, A3 4B 8FMTEHHNMIND
Koumiss, Kefir, Yoghurt, Butter milk, Cheese ®
D FHAMBZHH L TEY, O, Candida
pseudotropicalis T PROELEOHENS SEEE RN
T %,

R EFUE BB T 2 [HO S RSB R TR
TN TV BHHEBRIAELOHIZ LD T 5725, T
SN BN O RED ST D> TR Y, NEE
IR E O Ao b O b IS RREREERE & L Tk
HEMEREIN TS BN 50DbH 20T, £E
OEEkEED, BLOHTEENNMNE 2 Lobber K
UF van-Riy OF I > CTERE Lz,

* e AR FEICRR YRR
** Institute of Applied Microbiology, Faculty of Agri-
culture, Hokkaido University.

II. # &+

A EEEH

HERBMRIE Table 1 Dw<, EBERKREE
BE 72 B BHEE 57 FLESER R BEREIRET 25 MTH
Do

B: #HEREX

PG, PSR MR U S B & 170
720 V7SR R TR A IR S5 B R
THHE 250 g 2 RN, B, AT LSRR S0g &
ZHAK 17 Binz, 91 RRIEME, mlL, K%
#>T 11 £ L, NaHCO; CHifn, 20g OBX%
Z, W% 20g O glucose TNz TSR, 217
253, 251bs [EHRR TR ML T OTHAR LD
DTH 5,

fiEe o HE % 1707 Bk i & LT Lopper K U
vaN Riy O FEFBICHEDTHRE L1z,

1. FREROERE

FFRAH M BHE BRI 27°C, 2 HH
WS ATO/CRERE %, SRR EIRERE, I
FERUEH R E A7z slide culture 17 £ 5%
DIVE, HEROBREY IR X X, REEO FEE
e L7,

2. BETRRLAER

FFERIZ 27°C 2 AR5 3 B U e OE
3, Gorobrowa’s agar BN, AZEUR%
B, 4HDNE1 A%, BREL ORTESZEEL
726
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Table 1. Culture numbers of so-called Lactose Fermenting Yeast strains

Former names ‘ Culture numbers ' Institutes
OUT 1 WX}(J;T 15@@1%%(i
Lactose Fermenting Yeast A QII{EMS‘@ 49 j{;t/\%}%(%”ir‘%ﬁ?ﬁg
IFO-2128 B’“ ﬁ% Eﬂ: Y B
ouT-2 N
Lactose Fermenting Yeast B | AHU-S-50 jtf@%ﬂmﬁ%l% F?ﬁi
NI- 7145 ﬁ B u }t iz
OUT~3 ;917\1 Mﬁﬁ%l%?ﬁi
Lactose Fermenting Yeast C NI-7146 J‘f. B W7
IFO 2124 [ R W
Lactose Fermenting Yeast 506 ggg:‘;_lm %igzgﬁ%%%;%%
Washington NI-7147 R w o
Lactose Fermentmg Yeast
Torula species IFO-2127 B B R %R OAT
Kefir Yeast (Chapmann) 2%8:2:1(8)2 :itf(;i%"%ﬁlﬁﬁﬁﬁﬁ:?—%(i
KYUb—no. 2 NAEBEBRMEMEHRE
no. 3 "
4 no. 4 "
” no. 5 "
Lactose Fermenting Yeast " no. 6 "
" no. 7 //
" no. 8
AHU-S-74 jtﬁf?%%*ﬂf“ﬁﬁ%]a' HE
IFO-2127 B BE WP ST AT
3. SWWEICHT BEEER AL,

R BB IV LA RIC AR S = F DK 2 KD
FiT L HmEE
maltose, lactose, raffinose @ 6 FDEi % F\v>,
yeast-extract = 2% DEEIIRAOBE RN, HE
I 2ce ZEgrvE, BB U TSI A BT, ZE3ER
A RS ESEAERIC2 BRI L b0
REICHERE, MRV AL T 27°C, 2HIETR
MRE4E U CARRL T 2 0 AR & 0 Blsae 2 38 L 7o

4. FEEFEOREEE

LoppEr (1952) OFHUTHES, (NH.):SOs 0.5 %,
KH:PO; 0.1 25, MgSO4+7aq. 0.05
DR D F ik, KX glucose, galactose, sucrose,
maltose, lactose ¢ 5 FEDEEE flv>,
ZE o TEEO R R L.

5. THEREDORLREE

fEFALEE & FAE Auxanograph #a T2 THE L
720 1B L, ZBEHMIL, glucese 2 %, KH:PO, 0.1
%, MgSO4-7aq. 0.05 27, agar 2% DHMED b D%
Vs, FSERIELT KNOs %, control & LT Peptone %

#{EH L, glucose, galactose, sucrose,
2.5%

%, agar 2% 71

Auxanograph £

6. Ethanol ®REHER

3 %-ethanol WEIZHM L T 7 AINE1 # Afk%E
L7eb iz onT, EFREVRE L7,

7. Litmus milk T3 EERE

Litmus milk {Z S8 LT 7HE 1 7 ABREL
72D DIT DOV TEBIRET B L /2,

HLEEEER: & L’C;M)l‘oﬂf BEELERR 25 BRIZDWT
SHEEHIERE & To7% R, PBABEIERED
OUT-1, OUT-3, OUT-4, ERIFZEATD NI-7144,
NI-7146, NI-7147, BEHFZEATO IFO-2124, . JFO-
2128, dhASEFEBISEE © AHU-S-103, AHU-S-
242, FUKGRAESFEED KYUb-no. 2, KYUb-
no. 3, KYUb-no. 5, KYUb-no. 6, KYUb-no. 7,
KYUb-no. 8 ™ 16 ¥kix, —fRiZ, MR A% T
BIGER DI, (2.5~5)%(3.5~8~11)p. T,k
& LT BEREORVHRSHE 3 D, FEHT
i, IREfBOmEEzL, W\ ring 2 ERT2HI &

IIL.
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bk D, FHERMNELOREFILLS, 71 —L88%
8L, KH, FE¥EEe, BXReAL, &4, Rk
TiEBRLR, MEEREZ L MER 2 T H&3D
%o EEHDR X {FHE L “Mycocandida” type ¥ &
ER

Glucose, galactose, sucrose XU lactose & Fi#¥,
4t L, raffinose %D 1/3 # Bl 5, KNOs O
F{EEE L7580, Ethanol (2EAMZFIA L, litmus milk
TIXBDOER W Th 5, tod IFO-2128,
OUT-3, NI-7146, NI-7147, IFO-2124, AHU-S-
103, KYUb-no. 3, KYUb-no. 5, KYUbno. 6,
KYUb-no. 7 ®&EF 10 #iL, FHHERIIKT, &
IRETYEIRHE, B (2.4~6) X (3.5~8~13)pu. D
s & 2%, FHIRAESE T, BroREIEORIRE
kL, 2.4~)XE.5~15)pu. DEIETIESE
ERROMRE % < &b THY, X OUT-1,NI-
7144, AHU-103, KYUb-no. 2 @ 4 ¥k, ZFHIEX
BN T RMPIROFEB L 729 b0, AHU-5-242
BIKEORERBTHDOTHD, £F 16 Hh, &
ROMENS BT, BTF2EHRT L, Saccharomyces
fragilis BT B EFEZ LN DA, FIEAFHO M
7o B S TR ST, Sacch. fragilis DT
SE4i T 4 5 Candida pseudotropicalis (Cast.)
BascAL iZ—~ET5bDTH D,

BT 22T D IFO-2127 RUJUR IR s 8s
? KYUb-no. 4 @2 #ki, O HENHMEILA<
Candida pseudotropicalis & FRKTH 5738, BHARIZ
blastospore 73470 <, BRZEHIEFE R T, T
EINENESETH DM (3.5~ X G~8)p. DRH
THhHRTRLDTEY, Candida pseudotropicalis
(CasT.) BascaL var. lactosa (HARRISON) DIDDENS
et LODDER ZBH LOBNDZBDTH D,

WABmE TS H 20 OUT-2, dhRISAEER =D
AHU-S-50, EEBHFZEATD NI-7145 @ 3 £k, FH
RN T, MRAEE, SIENEIENXTEIE
T, (2.4~3.6)x(3.6~6)p., IKREEDLBEEY,
MR YR T 5, FHIERERE, MRy Q~
HXGB.6~Dy. TIVENEREIE, BHiZV—%—v
et <E&4 HABRNET) - 67T, FLENLR
BERERO S, EEITFHTRE, ERRE2EL, &
LI, BERAPERNFVRIEELR,

Glucose, galactose, sucrose, lactose #EiE%, [F{L
L, maltose #[d4k, raffinose (%D 1/3 > FisE4
%, KNO: @fabii37c<, ethanol i THORE L

H\o Litmus milk $38T1d B 5~ & ERR7R,
TP A 2D RFOFR T RSh Tl
Ve JBF % EALLAVH DT, glucose, galactose,
sucrose KN lactose ZMEE%E, A1k L, maltose %3
FML 3 B FLREEERE & U TlY, Torulopsis sphaerica 73
#2554, Lopper HOIMIZ X 5 L BEHALE
B3, T b ERIE B G EROIER T b0
LD TERY, HEENARBNESERREES S
& EMEEDT, EONENEE, ENERNELE
ETHBFHL, BFERLIA, A Saccharo-
myces lactis DomBrOwsk1 X3 +DRETFIEM S %
D, Bl Sacch. lactis DAL T HAHE LT
FRRLEEL D,

RIS R W ReEh O AHU-S-49, AHU-
S-74, AHU-S-78 KX {¥ AHU-S-102 i3 lactose ¥ &g
BEL 72V '

ko, AHU-S-74, AHU-S-78, AHU-8-102
3 MRS I R T, BIEIEIE (8 x (4.8
~Dp. DREDMMIIT, KEaOLELY ring B
T 2o FHFERIEH TOMEL T EIEIEIE (3
~6.5) X (4~T7.5) ., HEFIBEEW T2 ) — oty
NEFHEEOT, WE, ROV TR E L TR 2T
2FEDH D, WIREA L, FTE Tl TERERIKRD
HEETHEEDDH B, Glucose, galactose, sucrose
K Omaltose ZFERFEL L, raffinose %D 1/3 B
B¥ T 5. KNOs (L4 ethanol 12754 EFIAL
Tove 1 0E 4 FMOBEOFHIIRT + B T550
T, BETHAS 502 Saccharomyces cerevisiae HaN-
SEN Z—H T HHDTh 3,

AHU-S-49 (3, BN, Rz,
RIERC BIiEE L, FOREX 2.4~4)x(3.5
~O)p. BERIRDORED RSN, Katotly &
EIZEY, atROBREER T 5, EiTEREH
TiL, HEREERE, SREERIET 2.4~9Hx(2.5
~8.5) ., BREIIIKFEHATIEY ) — 86 TRE, &

JOFREGR R 2L, LR F T, BERE

“Mycocandida’ type Tdh 573, EEE 27 Hjus
W LB R 70T, BERIBREE 1 FRA & #E<, glucose
L tFsucrose # [T 5, KNOs ORI X 72<,
ethano! # FIAAL T 1 7 A%, HIROBE % &y,
litmus milk TIZHA EELRRE bRV 5, E
WEROEFEDOFREIETE 2~4 BFEFCERT
2bDTH5.

PO THDBEMRIL genus Pichia \ZEBTAHb0D &L
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THEHE S NELDTH B Pichia BFIZRTHEDORE
R Rony, XIS O, Pich. membranae-
faciens, Pich. farinosa, Pich. polymorpha 73133
M Pich. farinosa BUF Pich. polymorpha (TFITHH
WEASENEEREELX L, PG ET, EHR
%, HomBMLIRL, HORMEM: i RTH AHU-
S-49 LIZBELMTEBLDTHD, HEARDINE, ¥
B ROFER IS T OREFIRE R OB v B
¥, M40y, SHMMEERIIE S Pich. membra-
naefaciens, (Z¥E\ b D TH 73, Pich. membranae-
faciens (TRFROMPL &L & LD THEVX,
glucose DAELL, HhDET, BEDHEREIVEOHM
fac glucose B OF sucrose DE LM 2 R4 AHU-
S49 LRFETARIITHIDTH D, WOTREHM
LiB®, Pichia saccharophila n. sp. AT
B, FLEEEEREE L CTRIFSN T 25 B,
lactose DEEAE & HOLDIL 21 #7T, 20 16 #
A\ Candida pseudotropicalis (CasT.) BasGaL (Z,
2 #k 2% Candida pseudotropicalis (CasT.) BasGAL
var. lactosa (HARRISON) DIDDENS et LODDER |7,

N, 3#KX Saccharomyces lactis DoMBROWSKI X}k

Table 2. Distribution of Identified Strains of so-called
Lactose Fermenting Yeast under the Institutes,

FOTFRERZ, Ko, HEIN

o> 4 B3, lactose DEREME A3 75, ZTod, 3
¥kiZ, Saccharomyces cerevisiae HaNseN & [F7E &
o, o> 1k, BERORERMEL L L LT Pickia
saccharophila n. sp. &L L7,
| RSy WY L X B b OO B R EEIEIC
R%& (Table 2), JLASSHBFEEICRIERO 71
i3, lactose DEEEEL HOLHO IHIBEY, Can-
dida pseudotropicalis 172 ¥, Saccharomyces lactis
DFEEINT 1 fkE FKLaymnichl, fho 453 lac-
tose DEREEEETR <, 3 ¥Rl Saccharomyces cerevisiae
B L, 1K¥kiX FE, Pichia saccharophila & 5
72

B RESBE S s RO 4 381, Candida pseu-
dotropicalis \Z 3%k, Saccharomyces lactis OARTEE
ENZ 1k, &RAFHL TS,

BRI 2SR D 3 ¥k, Candida pseudotropicalis {7
21k, RO Candida pseudotropicalis var. lactosa iZ
1R&EHHN, BRIFFEAO 482, Candida pseu-
dotropicalis \Z 3%k, Saccharomyces lactis DT FE4
BUZ 1Bk E ST Hh D, :

AR ERBEY F B AR 7 4k
D, Candida pseudotropicalis ¥ I

= EEEl T o 72bM it 642 T, Ml #kiE, Candida
é' .§ E 2 g: - :g o & pseudotropicalis var. lactosa & L THT
2l 4 | $E8| % | Ef | g Belsbarn \
3| 3% §§f <% | g g £ BB LI L T DS E
k= RCQ 33: §§ § . S 5 12 (Table 3), Lactose Fermenting
'~ s 4 .
23y |gS8| S5 S5 | 5 | B Yesta cLTRESATUR AHU-
3 =™ 3 S 8 -
mstitutes | 5O | B85 38 | %2 | 3 £ $-49 (JeA), OUT-1 (KD, IFO-2128
ST SR B M A LA (mEHD RO NI (RERD, &
5-103 S-50 | S-74, 5-49 4 friz, AHU-S49 1% KR\,
AHU §-242 5-78, 7 JF‘ # H( F%
$-102 ¥ T Candida pseudotropicalis \Z [FE
. - - =i 72 A, AHU-S49 (I lactose DEE
DUT 1, 3, 4 2 4 B 2378 <, %TfE Pichia saccharophila
7o 2128, 2127 5 n. sp. &ENhiz, .
2124 Lactose Fermenting Yeast B & X1
7144 Ty iz b Ok AHU-S-59 Ik K),
NI ;%1’?, 7145 4 oUT-2 (JrK), NI-7145 (BEW) ©
) 3HT H2A, BFEIRT, lactose B
KYUb g: g’ g 4 g BT Saccharomyces lactis X% =D
’ I THREMEENDHDTH B,
Total 16 2 3 3 1 | 25 OUT-3 (lA), NI-7146 (REWD,
IFO-2124 (BBBEEIF) @ 3 # ik Lactose
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Table 3. Distribution of so—called Lactose Fermenting Yeast
strains under the Identified names.

2 BECEE 8
~ ~ Z .
0 S | 8 % ’ E S g
g & £24 | ¢ % 57 o
g g4 %% § § S 4 £
& S & ) = o ‘ 2 g
3 32 3 g3 $ S @
. & 3 /A S8 @ ] ‘ S o~
E SN 432 5z 1 ¥ ‘ 3 ©
\ g 'y 39 S © Xz | e 5
<5 =3 E 3 & S 2
3 X a S<H S 9 < 0 | -3 2
. \\\\ 1S 1.8 Sz 2 ! % £
ormer namee N S § = 3 2 S i < >
O O sA w A %Rt Ry Z
OUT-1
Lactose Fermenting Yeast A | NI-7144 AHU-S-49 4
IFO-2128
AHU-S-50
Lactose Fermenting Yeast B ouT-2 I 3
NI-7145 !
OUT-3
Lactose Fermenting Yeast C | NI-7146 3
IFO-2124
Lactose Fermenting Yeast 506 ég%:fﬁw:; 3
Washington NI=7147 :
Lactose Fermenting Yeast .
Torula sp. IFO-2127 1
AHU-5-78
Kefir Yeast (CHAPMANN) AHU-S-102 P2
AHU-5-242
KYUb no. 2 | KYUb no. 4 AHU-S-74 |
KYUb no. 3 .
Lactose Fermenting Yeast KYUb no. 5 ' 9
KYUb no. 6
KYUb no. 7
KYUb no. 8
Total 16 3 3 1 25

Fermenting Yeast C & LT, X, AHU-S-103 (b
K, OUT-4 (Ji:K), NI-7147 (BEWM) o 3tk
Lactose Fermenting Yeast 506 Washington & L T
FREENRTWIZDDTH SN, fiihd, lactos & EEEE
3% Candida pseudotropicalis WZ[EE &7z,

Lactose Fermenting Yeast, Torula species & L T
BAEER T IFO-2127 (RS (&, ZD¥kEA
% Candida pseudotropicalis var. lactosa {ZAFH
N7z

Chapmann @ Kefir Yeast & X 1 T\ 7z AHU-
S-78 (JKRD, AHU-S-102 (JbK) @ 2 ¥kix iz
lactose DEEEH: 72 <, Saccharomyces cerevisiae &
i

ZHOW I g T ICEFEIN T2 AHU-S-
74 (LX), AHU-5-242 (LK) KUY KYUb~no. 2
~no. 8 (KD &F 9k X, £ O Ky 0 7#AH
Candida pseudotropicalis ZJRT HHDTHY, B
2 KYUbno. 4 (¥ Candida pseudotropicalis var.
lactosa 2ot BB, SR L AHU-S-74 (1 lactose
O <, Saccharomyces cerevisiae \Z—T %
HDOTH b, .

BB 21, BEHOENIREEIIRTREESR
TV DR, TOXKM 523, Candida pseudo-
tropicalis THDT, DU, Candida pseudotro-
picalis var. lactosa B Saccharomyces lactis D7
SEEBTHY, FICHBEREED 2\ Saccharomyces
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KEY TO THE SPECIES OF SO-CALLED LACTOSE FERMENTING YEAST

Lactose is fermented.
Glucose, galactose and sucrose are fermented.
1/3 Raffinose is fermented.
Glucose, galactose, sucrose, maltose and lactose are assimilated.
KNOQO:; is not assimilated.
Cells are round, oval to long oval.
Pseudomycelium is rudimentary formed.
Thin pellicle is formed on liquid media.
Spore is formed. - oo e Saccharomyces lactis DOMBROWSKI.
Cells are round.
Pseudomycelium is not formed.
Thin mucous pellicle is formed on liquid media.
Spore is not formed.: - - - Torulopsis sphaerica (HAMMER et CORDES) LODDER.
Glucose, galactose, sucrose and lactose are assimilated.
KNOQO; is not assimilated.
Cells ars short-oval to long-oval, smaller.
Pseudomycelium is well developed.
Ring is formed on liquid media.
Spore is formed, - - -re e Saccharomyces fragilis JORGENSEN.
Spore is not formed. ---c-cecce-s Candida pseudotropicalis (CAsT.) BasGaL.
Cells are oval to long-oval, bigger. ----------
~~~~~~~~~~~~ Candida pseudotropicalis (CasT.) BasGAL vaf. lactosa
(HarrisoN) DIDDENS et LODDER.
Lactose is not fermented.
Glucose, galactose, sucrose and maltose are fermented.
1/3 Raffinose is fermented.
Glucose, galactose, sucrose and maltose are assimilated.
KNO; is not assimilated.
Cells are round to oval.
Ring is formed on liquid media.
Ascospore is formed. <: s Saccharomyces cerevisiae HANSEN.
No fermentation of sugars.
Glucose and sucrose are assimilated.
KNO:; is not assimilated.
Cells are oval to long-oval, cylindrical.
Pseudomycelium is tree like formation.
Rugous pellicle is formed on liquid media.
Hat- or saturn-shaped spore is formed. <« ««--cvcveereenee Pichia saccharophila n. sp.

cerevisiae JLUX Pichia saccharophila n. sp. b & 2. fEEk 25 HEkkOH 21 Bkik lactose R EBEEET D
AT BENIAL NMTTRD7, HDOTROBTHEE NI,
Candida pseudotropicalis (CasT.) BASGAL

O ED—H iz, XHMERENERICL 28E 16 £

WFZe TEREAFEEOBBICE T D% k5D
DTHbBo

Iv. #& &

1. JLeEREREe L CEA S 7 ATOM I FEE T
D 25 &y, & LT Lopber KU van Rij ©
FHikk sl L ToBEERRE £ 1T07,

Candida pseudotropicalis (Cast.) BasGAL var.
lactosa (HarrisoN) DIDDENs et LODDER
Q2 #®
Saccharomyces lactis HANSEN XUI% D564 5
G #H
3. D 4¥kiE, lactose DEEEEM:IRL, ZoOH3
¥RiE Saccharomyces cerevisiae HANSEN & [FEXh
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"1 :
o> 1%k (2, JERENY, ARHEEME A B, Pichia
hembranaefaciens LD E H2bh30,
HHFFERE B O sucrose [E LMD H TS 2z R7n D D
THRELFE & U Pichia saccharophila n. sp. &4
L7
4. Hib, FLRBEEEEE LTS b BEEKE 25
id, FLEEESERM:D Candida pseudotropicalis, Can-
dida pseudotropicalis var. lactosa B % Saccharo-
myces lactis 1L FDTREMEFFEINA DO 21
BROM, FREBREEME D72\ Saccharomyces cerevisiae
B Pichia saccharophila % & A TVHENHS
eI D,
FLRLREEE M O 70\ R F ORI IR R & L T
BEOTHRFEEIN T LD EZ 2 b b,

5. FUEEHGOR MRS D, R 25 #tkico

W, BB, R EEE L TRE L RE
Fh IR B

R

J. Lopper and N.J.W. KREGER-vAN Rij: ‘The
yeasts (1952)

A. GuiLLIERMOND {F.W. TANNER) : The Yeasts
(1920)

BogE . By (1948)

PN ES mEET¥ (1950)

BB JOMMEE (1953)
WITHE . RS R CREHRREERE (1930)

Summary

‘1. Twenty five strains, preserved as Lactose
Fermenting Yeast in 5 culture collection labo-
ratoris in Japan, were collected and studied
taxonomically according to the method of clas-
sification of LopDER and van Rij.

2. Twenty one strains, having the lactose
fermenting ability, were classified as follows:
Candida pseudotropicalis (CasT.) BASGAL.

................... 16 strains

Candida pseudotropicalis var. lactosa

(HarrisonN) DIDDENS et LODDER

................... 2 strains
Saccharomyces lactis HAnSEN (imperfect
form?) s 3 strains

3. Three strains could not ferment the lac-
tose and identified as Saccharomyces cerevisiae.
Another one strain also did not showed the
lactose fermentability and recognized as Pichia
saccharophila n. sp. which different from
Pichia membranaefaciens by the cell forms and
sucrose assimilability.

These strains are supporsed to be cultured as
Lactose Fermenting Yeast by mistake.

4. Key to the species of so-called Lactose
Fermenting Yeast preserved in Japan has been
given primarily based on their behavior to
sugars.



