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Studies on the True Fungi in Processed Sea Foods
I. Yeasts in processed sea foods

Haruo SHINANO* and Minoru SAKAT*

Abstract

A study has been made of the distribution of yeast in processed sea foods.
A total of 248 strains of yeast were isolated from 37 of 45 samples tested in this
study. Two hundred twenty-six strains of yeast were identified as belonging
to 19 species which belong to 9 genera, namely Saccharomyces, Hansenula,
Debaryomyces, Schwanyomyces, Candida, Torulopsis, Trichosporon, Rhodotorula
and Cryptococcus, by the method of classification set up by Lodder and van Rij,
but 22 strains could not be identified by their method. The results of the experiment
showed that the yeasts which were distributed in high percentage through out all
the samples were Saccharomyces mellis, Saccharomyces rouxii, Debaryomyces
kloeckeri, Candida melibiosi, and the like. The processed sea foods in which the
distribution of yeast was most abundant and wide were * Tsukudani” foods
(preserved foods boiled down in soy and sugar). In *‘Tsukudani’’, the insidence
of the so-called osmophilic yeasts, Saccharomyces mellis and Saccharomyces rouxii,
showed a high rate together with the salt tolerant yeasts, Debaryomyces kloeckeri,
and Candida melibiosi. In other groups of sea foods, fermented, dried and smoked,
the results obtained were not worthy of special mention except that the distribution
of the asporogenous yeasts is higher than that of the sporogenous yeasts.
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Table 1 (ZRL 72T &<, MBIZEETAOEEIEICR WTHEBA L RKENTES 46 BRET,
WA L TEREZEEY » —~ LICWA L, BHRERSCRLBIERCHELE, Tihbb, &
WIEDRK 20g PHEEAETENAEK 100ml 2 EBIIZRESF AP —TRNICHERE LK, o
2ml FEY Y —LIZEM I3 UHERBIORT VL a—BREyBEEHE L CRFER
(25°C, THED, BELEHEN S, BMEBLEREIhIDOELI L FHME L THRAEE L.
Tods, RELOBRFISE CEBSAMRE SRR - RECOWTE, 25 UHHC & 2 EERRIC OV
THERREEL T - TEBEOREEEL ., SHMIhEREII 28K TH -7,

2 HEHFMRETE

BREEZHOLHLEHET PN 37— 2BR PR O ETERBMEBEEZONE < VELHE, B
TOERIZHE L7, MTHRLELLWVIEYEFREEL 25°C ¢t o7

(D a0 Bg

FEABCOWVT, FFHERERISE, FFHEESIVEF VA I -2 BREHTOZ T 1
FERERITRY, MROAE S, B, BRBORE, BEROEE SRENEOFERLICOWT
4~T HE LU 30 HADRBE BIZE L 720

2 BETFERIR

b U HEFH BRAE TR LT - - BHAE 2 L#, Gorodokowa RERHE, HLUFK
7 MEHMAEICREEL, T~30 BEICH Y BTEROEE, BTOERS JUBR LoV THEK
BELTioo7

(3 HEHERR

2% @ yeast extract BUZS NI —R, HF7 b—R, ¥Ya~—7u—2, RN I—2, FT }—2
BIF7 4 /=206 BOEL 2% OBEIZHEML, A LEA D PRB®ICME BEE, 7
RETARICERL, 108MCb Y FRBEOHRYBE L, ks, 5741 / —ABEMKORY-
LRIERIZOWTREIZ A VYA~ R OBB%RLBEZE L1

@ SRR

Lodder © auxanograph #% 35 k% Wickerham n¥E® 2L T/ LI—2Z, #57 +—2,
Ya—780—~R, TN F—~RBLIVTT t—20 BEOBICNT ARIEL B L7z 7o3s, Lodder-
@ auxanograph ZiZ i\ 7-EmiE#: (NH,):80: 0.5%, KH:PO,-TH:0 0.05%, =X 2% DH#l
Db DEFERL, Wickerham i cik Difeo 78> yeast nitrogen base # L7,

(5) WEERLRER

¥EF LB & A%, auxanograph ¥:& ¥ %z Wickerham niE 28t L, MEEE L L ik KNO;s.
% 7z, Lodder ¢ auxanograph 342 fi\ 7= EMEEHIZ 7 N I ~ % 2%, KHyPO, 0.1%, MgSO,-
TH:0 0.05%, X 2% OB D D DT Wickerham s TiE Difco H-H0> yeast carbon base %
FERL .

6) =z=z/—LFIRRE

FEpiEs L LT (NHD.S0, 0.1%, KH:PO; 0.1%, MgSO,-TH:0 0.06% DO D& FAL,
ZRIZDED 2% BHERHKE S LU 8% DBz ¥ )~V R, T~30 HAFREEL, =y /—L3E:
RINOMNBERBFREELREL Tz s/ ~AFIfEE2RB L 7.
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Table 1. Numbers of the yeasts isolated from various processed sea foods

No. (Trsdfglgfme) Main material ?slgl'agg No. (Trsgénﬁlfm &) Main material ggl'ag
1 ‘‘ Kodai-no-kanroni ”’ Sea bream 22 24 ‘¢ Kanokomusubi ”’ Squid 1
2 ‘‘ Noritsukudani *’ Laver 13 25 ¢ Sakiika ”’ Squid —
3 ‘‘ Tkaarare ”’ Squid 14 26 ‘ Kodai-no-mirakuyaki’’ | Sea bream —
4 “ Goshikimatsuba *’ Squid & laminaria 18 27 “Umaika” Squid —
b ¢ Chirimenkonago »’ Sand eel 16 28 ‘“ Futanani”’ Cod & shrimp —
6 ‘¢ Asaritsukudani”’ Baby clam 20 29 ‘‘ Hotatekaibashira *’ Seallop —
7 ‘ Himemakikonbu *’ Laminaria 11 30 ¢ Yakifugu ”’ Globe fish —_
8 ¢ Taikonbu ™’ Laminaria & sea bream 3 31 ““ Tkaharusame ”’ Squid 1
9 ‘‘ Hotalika *’ Squid 8 32 ‘“ Waika ”’ Squid 10

10 ‘‘ Ebitsukudani ”* Shrimp 6 33 ¢ Ikateriyaki’’ Squid —
11 ¢ Chikatsukudani ”’ Smelt 19 34 ¢ Fubukitara ’’ Cod —
12 ‘¢ Shirasutsukudani ’’ Sardnie fry 16 35 ‘¢ Tkachinmi ”’ Squid 6
13 ‘“ Unitsukudani ”’ Sea urchin 11 36 “ Suraisu”’ Pink salmon —
14 ‘‘ Uniawabi”’ Sea urchin & abalone — 37 ‘‘ Tarakunsei”’ Cod -
15 ‘‘ Tkauniae "’ Squid & sea urchin — 38 ¢ Takokunsei ”’ Octopus 2
16 ‘¢ Unikurage ”’ Sea urchin & jellyfish 4 39 ‘“ Tkakunsei ”’ Squid 4
17 ‘‘ Matsutakeika *’ Squid 2 40 ‘“ Takokunsei ”’ Octopus 9
18 ‘‘ Yakiebi ”’ Shrimp 2 41 ¢¢ Sakekunsei ”’ Pink salmon —
19 ‘“ Fubukitara ”’ Cod 3 42 ‘“ Akagaikunsei "’ Ark shell 6
20 ‘“ Suehiro”’ Squid 13 43 ¢ Tkakunsei ”’ Squid 8
21 “Ume”’ Squid — 44 “ Tarakunsei”’ Cod —
22 ‘“ Sasa ”’ Saqqid — 45 ‘‘ Fugukunsei Globe fish —
23 “‘ Kushiebi »’ Shrimp —
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Table 2. Distribution of the yeasts in the processed sea foods

\\ sample*

o 1 2 8 4 5 6 7 8 9 10 11 12 13 16 17 18 19 20 24 31 32 35 33 39 40 42 43

\ \\
~. No. of isolate

Yeast — 22 13 14 18 16 20 11 3 8 6 19 16 11 4 2 2 3 13 1 1 10 6 2 4 9 6 8
— » ‘

Saccharomyces:
delbrueckii 6

cerevisiae 1

rouxit 2 1 1 4 1 2 11 2

mellis 15 1 511 2 6 1 1 1 4 6 1
Hansenula:
anomala 1 2
subpelliculosa 1

Debaryomyces:
kloeckert 2 1 1 1 38 1 12 1 1 2

Schwanyomyces:
occidentalis 1

Candida:
melibiost 4 1 3 4 3
parapsilosis 4

wntermedia 3 1 :

catenulata 1 2 2 1 4 8 7

e
[y
[
[

¥ ¥ F ¥ ¥ ¥

Torulopsis:
Sfamata 8 3

Trichosporon:
cutaneum 2

Rhodotorula:
mucilaginosa 3 2 1 1 4 1 1
pallida 1 1

Cryptococcus:
laurentii 4
diffluens : 2
albidus 6

Unidentified 2 3 4 12 1

*: Yeasts were not detected from lacked samples (18 samples)
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(D) BRmE ok HRE

(NH,):80, 0.1%, KH:PO, 0.1%, MgS0,-TH:0 0.05%, 7' /L a—2 1%, FEX 2% O D
7o D EBEIZ VRO 2% BRRZHR AR L CERE AR L, HEEr e, 2 BHEERL T —
WK FIEHE N U TR E O BEORRERH L.

7k, BEOSEIOWTIZEOBRBEEMIZL BAHA ThHA, FEEEHERS I HERER LI
T AR s ¥ BES x4, Lodder® 5048 GTE (species) (I REIEIED Mk,
Bk T O MBEO R 228 & L, ZhICEERRBRET Ik L CTOBETR- T b, &
FHHIXZD X5 EAIZL - T Lodder S08E#E & Ve Key 2L (RESR), Thi
Liedio THBET R 1,

HBREBLUER

1. @#EREORE

(1) genus Saccharomyces

BB AR S L O ECEREERA L AR L BOL N/ b O E 248tk 85 #T, T0
r, BEO R, BT LUNIAEROERE X0, 6 #kiE Sacchromyces delbrueckii 12, 1 ¥k
1T Sacchromyces cerevisiae, 22 #ki% Saccharomyces rouxii, 48 ¥kix Sacchromyces mellis ZEE
Xht. BY 8K 2 BRIXT DIBEREN I L U LIRS B Saccaromyces rouxii WAHET 2
H0ELBEHNBA, WHELADLY 2— 70— XOBEMZED SN 5T Lodder &ORTEIZL 2
Saccharomyces rouxti T k7B, LHLEBERLIDY 2 —7 0—2D F - BEME IZOWTIE,
Stelling-Dekker 7% Lodder & D433 Tid Saccharomyces rouxii @ synonym & L THbHiL Ty
2 Zygosaccharomyces japonicus Saito var. soya (Saito) Dekker (Stelling-Dekker) iZ-DV STE
DBEMLED T WD I L0 =0 28k Saccharomyces rouzit LRAET 2HHEYTHH 5. Y
D 6 BRI D TIEF DOFEREEIE & UL RIIR D & Saccharomyces mellis (ZIRLT 2 4%, Bk D
2 B LR, By a—7 0—20REMNNED LR S EHNET Lodder HDIEHIC & 5 Saccharo-
myces mellis £ Z 10D, Lo LBRRO 2RRICOVTLLNIZER Y 2 — 7 0 — OB & [,
Saccharomyces mellis (ZBT2 2.3 OBERIZOWT von Richter, Stelling-Dekker # %\ id
Lochhead 3% 2 — 7 o — ADOMEEEZEE L T\5 & Lodder SBT3, EIDL57%
By a— 7 O Z0OBEMLY 2~ 70— A& TN AE BEOBRKEN OBBERC L » T
BENTOBEET ZBICE > TRAIZY 2 —7 0~ ZHR{ECELT 2 2HICEHI OO THD L
5 Scar OBBHBEMIN TV B, ZO X SBEND, FBHEDLD IO 6HROEBOMWREERL
< Saccharomyces mellis \ZRETHDONELEFE 2 5,

(2) genus Hausenula

woREAK, MBS LU OBITRALHERE LTabh Ty 2 MEEOFR{LE, BT OERR
EHaLABEEDLNIb DI 4 BT, FOH 2 BIZBAS A Honsenula anomala 17, 1 #ki
Hansenula subpelliculosa (ZEE Xhiz, Y 2 HIZOWTIE, ABOFMED—D L - TWBE
BEOTER RS THBTH D)0 FOMOFEEREEZRL T Hansenula arvomala &FET 20
BULEZDLNIBERTH D,

(8) genus Debaryomyces

I T ABBEAOF O &, BFEEmCERELET A i oRRENRIZIY, 0K
e TN AERITERE PSR ThH o 7re ZOBEETNDEIL, B0 E I T 2 BBERIC
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Table 8. Yeasts in ‘“Tsukudani’’ sea foods

Sample 1 2 3 4 5 6 7 8 9 10 11 12 (%%

Y@w 22 13 14 18 16 20 11 8 8 6 19 16 10 20 30 4 50 6 70 80 90 100

Saccharomyces:

delbrueckit 6
cerevisiae 1
rousii 2 1 1 4 1 2 ]
mellis 15 1 511 2 6 1 1 ]

Hansenula:

anomala 1 2
subpelliculosa 1

Debaryomyces:
kloeckeri 2 1 1 1 3 1 12

Candida:

melibiosi 4
parapsilosis
intermedia 3 1

-

Rhodotorula:

mucilaginosa 3 2 1

Torulopsis:

famata 8

Cryptococcus:

laurentit 4

HULULHL{'_ LUI_

Unidentified 2 8 4 12

*; Percenfage of detection to total samples (12 samples)

B OB E ¥ X ¥
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BILC, FOBBIEN T 5 K EBDHBNLVD, FRIRBEZEL T TOBBHTHBECHBHR Y,
BEEIZ OV D TREE Th B eH L ORECIEO R Y, REEROFEL EHEREM
RIZE->TB, ZORBIZEEND 25 i ThdIVI—R, #F77 =R, Ya—-Tu—2,
TN P~ZE AL TR 2RIV BBELRALLY, TLEEOESBEHLATL N
& 3B Debaryomyces kloeckeri \ZAHSTAEHRTH - 70

(4) genus Schwanyomyces

EEICEEYAETARTYESE, FRFHEIT conjugation tube IZ{7-Z=# 4y (protuberance) %
HiakY, COBTHAELBRYET 28K 1 oA Tho7. ZOBEEKIL genus Debaryo-
myces CBTHMBLELVEOBREINEL, SAVI—2, Ya—70~XEBALMIEEL, =
BIZF7 4/ ~RbUBEET B, N T—R, HTT+~R, ¥Ya—70—2ALTHHHEE
EEREERT, BEREERLRV. 0L 570k HAFERIL Schwanyomyces occidentalis &
FENN D,

(56) genus Candida

FREAEFHE T OBRENERA AR L BD bR b OHEREF 71 T, ToF 16 #Hix
ERRIZIRE, BRTEAA L BERIIR RS, 5 BoEeHEEML S 7 b— 2R 4BoEY
BEETAHEEDITT T4 /— 2% K BE, I-mBEOREEIBOLNLWZ L, LM
Candida intermedia Z—F L7z, THEZEMIRND 8 Bk Candide parapsilosis 12, 21 #RiX
Candida catenulata 1=, 22 ¥kiY Candida melibiost IZEFE &7z, 7Y 4L Candida catenulata
LB —BT B 57 b — AOBRBRP LS b DLEBLZONEY & RO 2EKRTH
720

(6) genus Torulopsis
HERED, FBLEHONIZDOIX 11 HTWThb TR, BERERELL, 77 b—2%
DEL ABOBELELT 2 bWBIEORLEITED b it 7 ¥ Lodder 5 Torulopsis famata
Z—BT HERTH -7 TRIOBIRTFERBORD LW ADHH Debaryomyces kloeckeri
Lz &2 5T Debaryomyces kloeckeri DRTeLME XT3,

(7) genus Trichosporon

TR, EOREEH LIz true mycelium 2EH LHBEFEROLNLELENLEE
LEHLNID DI 2R THEBEO R, BOoRMKIZOWTRIVI—R, #5737 +—2Z,
Ya—Zu—2, @l bt—~2, 7 b—2%EL ERIVELCIABELETLI 00, Z0
2 #ki% Lodder & DEf#kiz k2 Trichosporon cutaneum (Z—HKT 2D Tho72,

(8) genus Rhodotorula

R ARG, BRARGIY Y 7a0AKYEEL, HOBBE, RFEREE LIT{BELMAC
genus Rhodotorula & 3BHEN7-D ORERED 15 #% T, ThbIEERS JUMBEOR LY,
BFEREIZ & ¥ 13 ¥k23 Rhodotorula mucilaginosa 2, 2 #R4% Rhodotorula pallida \ZF%E &z,

(9) genus Cryptococcus .

EBDOET DD » & ISR, MY P e MZ X 5 TBbih, £ OMBRFR S Uk
PICBIEE Y BEETBEZ L Thd, HRETR, FELBHOLRADION 12 T, Ththls
TUOWRE O R M, TERRFHIMIR T ¥ 5D 6 #RAT Cryptococcus albidus 12, 2 #AH1 Cryplococcus
difluens 17, 4 ¥yt Cryptococcus laurentii \ZEFE Xh iz,

10) R%E LBad - Bk

Lodder 5 0@EETIRAE TSI & TEd > ERIZBEET 27 BT, Lo 1kidmE
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Table 4. Yeasts in fermented and dried sea foods

Sample
No. of isolate

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Yeast

1-——42238—-———1——-————110—— 6

10 20

(%*)
30 40

50

Saccharomyces:

rourit
mellis

11

=N

Debaryomyces:

kloeckeri

Candida:

melibiosi
catenulata

Phodotorula:

mucilaginosa
pallida

Torulopsis:

Sfamata

Trichosporon:

cutaneum

Cryptococcus:

diffiuens
albidus

6

eamilulati

*: Percentage of detection to total samples (23 samples)

#» ¥ EF ¥ X ¥
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Table 5. Yeasts in smoked sea foods

Mle\ 8 37 38 39 40 41 42 43 44 45 (%%
Ymtw__zéig_ﬁs__ 10 2 30 40 5 10 70 8 % 100
Saccharomyces:

mellis 1 ]
Debaryomyces: _J

kloeckeri 2 _J
Schwanyomyces: _J

occidentalis 1 1 )
Candida: J
parapsilosis 1 1 1 —_———-]
cutaneum 1 4 8 7 ' J
Rhodotorula: o __l

pallida 1 —J

Unidentified i  —

*: Percentage of detection to total samples (10 samples)
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FURIE AL ETRTIERRRS, FTBEROEFRIBDLNEVZ 0D genus Torulopsis
WEBTAEREEDND, BIIHTZBEIEIVI—R, HF7 b ~2, <A—ZRERALKL, 7L
TI—2, TN —RAOLEBEET D, $-HBEORAMNESHNIEDOND, T o1 BRISHHRE
IS CRTFERBII LS, BERIRSEEL, genus Condidaill BT HEMkEEE SN D, =
DERRITEBRIEYRL, VI —R, Y2—T0—2, 2L 5741/ -RBFDY
YREET S, BORMKIZZ 7 b— R0 ABOBERMLL, REEHMIZEWTIIRE Voo
FERIZED NI, 130D LIRIZOWTE, FRROBTEERT % & &b ICHBEORLi, R
DHENBEZ AN genus Hansenula BT HHEMREBbiID, ZOEKEINI—R, ¥ 2—
70 —2BBTHLEDIZTT7 4 /2D BBET D, BORLKIZOVWTAL, Sha—-2, ¥57
b=2, Ya—70—-22RAT S, BREEHTEES L) Y IOEBRIIBEOON T E-BERD
FADROONE . Y 24 BRISISTFEAEE, BEAREREL 12k, MRZEE L ISINEY
21, genus Torulopsis IZBTHEMEELONDA, FLI—2, 2L~ BEL, 71z
—R, HF7T b~2Z, TN F~2EFEAL EEEOREDIREDOLND. ZDLIRHFHERAS R
5 OERT Lodder 5 DIREIZ L AEOVFHIZHEAB LA 572

2. ZWBREKICBTIBBOLH

—BK T Al 45 BfEn LB EHERI 248 1T, Th b OB Table 2 (Z5RTZE< 9
.genus, 19 species [ZHHENI, THOOERD L, - IRHFEEOE D DIT 45 Kk
120598 X7 Saccharomyces mellis T, ®\ T Debaryomyces kloeckeri, Candida
-melibiosi, Saccharomyces rouxii 7o X THhs, F7:, FRBIZOVWTEROBRHEEOE BRI,
FEBRE No. 4), x4 7 No. 9, Wrakbhhn (No. 3), Hxy (No. 8), Hh (No. 11),
RIE (No. 20), FREDEH (No. 42) 1Y Th34, ZhbDORBRIIOWTERELMEE, BE
B HUITER AR JOEBEO 3TIZHT TS SICEHIIZEZR L TAS L, MEHTILHI2NR
#1686 BROBERHIME SN, Th bk T genus, 13 species (2 X 7= (Table 3), ZDhT
FHOIEEEREE L Tix, Saccharomyces mellis, Saccaromyces rouxii, Debaryomyces kloeckeri,
Candida melibiosi 7 ¥ RHIF SN 225, FTHEKEZBI AL, ZhADOBBMIEAY ok
BHDRTHEENT VB Z T, MDA S XH 3 HIT Saccharomyces rouxii 73 BEEALDO2H
B0, Saccharomyces melllis 7 BEBE& N, BB AR LORBEO DR D 1 kM5, Debaryo-
‘myces kloeckeri HELIRASD 2B LIBHE D 1 BEND, T Candida melibiosi (TR AR D
1 BENSFHEINTWREZTEY, Zhd 4BoBBEOSEIIARRCE T2 ERIIED TRREY
CRHXNABETHAEEX D ENTELS, 2hb4EOBED 55, Saccharomyces mellis,
Saccharomyces rouxii (I3 ‘‘osmophilic yeast” & L THMLNABMETHhRIEEEFT
(Fha—2BE 60%: W/V) ZEWTHREBETHZENTELEETHD, 72 Debaryomyces
Kloeckeri B FiETMDOIE B E L THHN T Y, Candida melibiosi 120U~ TitEES T
o FFREY I LSRR 50% (U a— 2 W/V) ERCTLRETHTHY, IH-AEBET
13 16% (W/V) CRETETH 7. 5F Candida melibiosi X riboflavin =+ Evr s 3 v
BELEETLIIEDHMON T B, MERNE 3 ehs, MERIBTAERO L 5 0 ERE
BIUEERBEOTWEEE ITASOARTIZ W TRIHEE OSEER & ORICIZE Rk D 5
e ThHoBRAMERCET 2EKOER, BRAYIEEELBRILELTW2THAS T i
TERUTEES v,

WA, BRARR JUERSCOCTE, BERHCABN D X 5 RIENABEEO SRS S

— 46 —
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Ht, TAREBEREOMORENBREMED . 27, @R TERRTER LV L ERT
BROREEENEVE LR L T2 (Table 4, 5), BEAZO 4BES, BEORH I 2K
& (No. 18, 16) 123\ Tik, MEECBEULBERORENRESN 245, BEEA D7Dl
R ERIT oDV, F-ERARF TIIREOEM (No. 42) 2UHCEROFHOIRWH &T
4 genus, 4 species DEET: & 13407 L 3RFIE LB h » B BRE X 7 FTDH Schwanyomyces
wccidentalis 1LiZHD VTR OBRELL IR Shish - BRTH 2,

= #

HRO—KEMTERERENDS 2B OB FREL, FEFORELTR- TBkELTE
SIS BB O TRTOVTRE A IN2 ROBREEFI,

(1 #RBE 9 genus, 19 species (2N, b o L ORI OE VBEHL Saccharomyces
‘mellis, Saccharomyces rouwxii, Candida melibiosi, Debaryomyces kloeckeri T3 7: (Table 2),

(2 MEHEHED-EODBHEEEOR v LE4BOBR L oOMICHRN o HIRENBE XL
(Table 2, 3),

(8) MEELBEMADEBII-TL, FRFPER LY IERTERORESEENEVERAH
‘Hin7: (Table 4, 5),

Key-1. Key to the species of yeast which are able to ferment a sugar

A. Glucose, galactose, sucrose, maltose and lactose are assimilated.
a. Glucose, galactose, sucrose and maltose are fermented.
1/3 Raffinose is fermented.
KNO; is not assimilated.
Cells are oval.
Pseudomyecelium is not very well developed.
Thin pellicle or islets are formed.
Spores not formed.
...... Candida intermedia (CIF. et ASHE.) LANGERON et GUERRA.
‘B. Glucose, galactose, sucrose and maltose are assimilated.
a. Glucose, galactose, sucrose and maltose are fermented.
1/3 Raffinose is fermented.
KNOQ; is ssimilated.
Cells are found to oval, multilateral budding.
Pseudomyecelium is well developed.
Dry, dull creeping pellicle is formed on liquid media.
Hat- or saturn-shaped ascospores are formed.
...... Hensenula anomala (HANSEN) H. et P. Sypow.
KNO; is not assimilated.
Cells are round, oval to elongated, multilateral budding.
Pseudomycelium may be formed.
Ring is formed on liquid media.

— AT —
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Round to ellipsoidal ascospores are formed.
Ratio between length and width of the cells about 1-2.
...... Saccharomyces cerevisae HANSEN.
Glucose, sucrose and maltose are fermented.
1/8 Raffinose is fermented.
KNO; is assimilated.
Cells are round to oval, multilateral budding.
Pseudomycelium is well developed.
Hat-saped ascospores are formed.
...... Hausenula subpelliculosa BEDFORD.
Glucose and sucrose are fermented. Galactose and maltose are variable.
2/3 Raffinose is fermented.
KNO; is not assimilated.
Cells are round to short-oval, multilateral budding.
Pseudomycelium is well developed.
Spores not formed.
...... Candida melibiosi LODDER et VAN RIJ.
Glucose and sucrose are fermented.
1/8 Raffinose is fermented.
KNO; is not assimilated.
Cells are round to short-oval, multilateral budding.
Pseudomyecelium may not be formed.
Round and warty ascospores are formed in ascus which have a protuber—
ance resembling conjugation tube.
...... Schwanyomyces occidentalis KLOCKER.
Glucose and galactose fermented.
KNO; is not assimilated.
Cells are round to oval.
Pseudomycelium is well developed.
Spores not formed.
...... Candida parapsilosis (ASHF.) LANGERON et TALICE.
No fermentation or a very weak fermentation of glucose only or of glucose and
saccharose.
KNO; is not assimilated.
Cells are round to oval. Pellicle is not formed on malt extract or only after
a very long time of incubation.
Pseudomyecelium is not formed.
Round and warty ascospores are formed.
...... Debaryomyces kloeckeri GUILLIERMOND et PEJU.
Spores not formed.
...... Torulopsis famata HARISON.
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C. Glucose, galactose and maltose are assimilated.
Glucose and maltose are fermented.
KNO; is not assimilated.
Cells are round to oval.
Pseudomycelium is not formed.
Round ascospores are formed.
...... Saccharomyces rouxii BOUTROUX.
D. Glucose and galactose are asgimilated.
a. Glucose and galactose are fermented.
KNO; is not assimilated.
Cells are round to short-oval, multilateral budding.
Pseudomyecelium is not formed.
Round ascospores are formed.
...... Saccharomyces delbrueckii LINDNER.
Cells are oval to cylindrical.
Pseudomycelium is well developed.
Spore is not formed.
...... Candida catenulata DIDDENS et LODDER.
b. Glucose is fermented.
KNOQO; is not assimilated.
Cells are round to short-oval
Pseudomycelium is not formed.
Round to oval ascospores are formed.
...... Saccharomyces mellis (FABIAN et RUINET).

Key-2. Key to the species of yeast which are not able to ferment a sugar

A. KNO; is assimilated.
a. Gluéose, galactose, sucrose, maltose and lactose are assimilated.
Cells are round to short-oval, and surrounded by a capsule.
Under appropriate conditions *‘starch” is formed in this capsule.
No pseudomycelium is formed.
...... Cryptococcus albidus (SAITO) SKINNER.
b. Glucose, galactose, sucrose and maltose are assimilated.
Cells are round to oval, and surrounded by a capsule.
Under appropriate conditions ‘‘ starch’’ is formed in this capsule.
No pseudomycelium is formed.
...... Cryptococcus diffluens (ZACH) nov. comb.
B. KNO; is not assimilated.
a. Glucose, galactose, sucrose, maltose and lactose are assimilated.
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Cells are round to oval, and surrounded by a capsule.
Under appropriate conditions * starch’’ is formed in this capsule.
No pseudomycelium is formed.
...... Cryptococcus laurentic (KUFFERATH) SKINNER.
Cells are oval to cylindrical.
True mycelium is formed.
Arthrospore is formed.
...... Trichosporon cutaneum (DEBEURM., GOUGEROT et VAUCHER) OTA.
b. Glucose, galactose, sucrose and maltose are assimilated.
Cells are short-oval to oval, multilateral budding.
Generally no pseudomycelium; occasionally primitive development occures. The
color is red. .
...... Rhodotorula mucilaginosa (JORG.) HARRISON.
c. Glucose and galactose assimilated.
Cells are oval.
No pseudomycelium is formed.
The color is red to orange.
...... Rhodotorula pallida LODDER.
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