SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

KEBRBERmMmOERICEAT 2R (F43R) : BEEE
BEODHAFHAEICFEL T

%8,

I N
NUNRZRZEKEFHE

https://doi.org/10.15017/21303

HIRIER : LN KREEEBIEBEMES. 14 (2), pp.301-308, 1953-09. S KBEEER
N—o30:

HEFIBAMR



3ol

IREFRHER R OBERHCEE T A9 (4
OISR O Sy I A (S 0 VT R C

g& £ R ¥

Yeasts occurring in fishery-fermentation products. Part 4
A taxonomic study of true yeasts

Buhei Zenitani
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Stelling-Dekker? (1931) % 7r Lodder & van Rif® (1952)0 481 0T FiE frig 4 e
L3RR ofi47 Table 1 ot ChH2THIH A 5 & BEEBIVE L kBB s B

Table 1. The identified speclea of true yeasts isolated
from “Shiokara”.

By Stelling-Dekker (1931) By Lodder & van Rij {1952)

Zygosaccharomyces Barker Saccharomyces (Meyen) Reess

Z. sofa Takahashi et Yukawa e Bia

Z. japoricus Takahashi et Yukawa ... )

Z. major var, miso Mogi oo R, )} Saccharomces rouxii Boutroux

z_ m‘svo -r Mosl .................................... Nl

Z. ap. et naEreamam e ar R s it ararasan

£, ap. Ep et s B, --Saccharomzces ky“sh“msis n, sp.
Torulaspora Lindner

Torulaspora sp, My ------vrriemeemimmnn Mz ---Saccharomyces rouzxii Boutroux
Hansenula H. et P. Sydow Hansennla H, et P. Sydow

H. javanica {Groznewege) Dekker----- - Cy ---H. anomala (Hansen) H, et P, Sydow
Debaryomyces Kldcker Debaryomyces Lodder et van Rij nom, conserv,

D. tyrocole var. hansenii (Zopf)Dekker ---R " .

D. tyrocalav: ,}dﬁ Dekge SO 8 ! } D. hansenii (Zopf) Lodder et van Rij

D. membranaefaciens Naganishi .-----ve00e Py ; :
D !yracola stram ____________ Cl - Q - Sn P: } D. nicotianae Giovannozzi

D. g kl Ck C— “ d Pé . A S’ D nicotianae var, salsus n. var,

D, kloeckeyi Guilliermon et ju -

D. matruchoti Grigoraki et Péju‘--wwl-'-Al } D. Moeckeri Guilliermond et Péju

D, sp. S‘ ................................................ S:. D og‘faf"“s n, 8p.
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eds, A Skinmer =F (1948) OARIC k> THIF SRR G © OW, Zygosaccharo-
myces Barker Ko Torulaspora Lindner ¢ 2Jgit Lodder & van Rij b
Saccharomyces (Meyen) Reess iCH K& D¢, i 2 MICHE L 74kl Saccha-
romyeces BB I i

II. B DBRICIRET Mo BRmE .

Lodder & van Rij RBOUMET 27D A S SHOBOHK 2TV, BIfsk
DEFAINERE S 13D E =0 B 288 Saccharomyces rouxit ity L. ETsEn
MO OML OFEMFHBRERETERT 5 8T, FToEHkn Stelling-Dekker
OSECREL B0 AR C il 2. R Stelling-Dekker LU i
HEE L LU shi-BEEO il Lodder & van Rij 4810 40880k 1 B4R,
B HEIhERELDLH D0, AL 5 LML DRIRD i B~ Mk T L 7.
frds, F-—§C3H BN RECHAOREERTHA L 280 T DM
EhIFBZ LU

Saccharomyces (Meyen) Recss
1) Saccharomyces rouxii Boutroux ------ Fia Ria Mg, Ny, Q..

Saccharomyces rouxii (L% E LU L 20 synonym kL€ Zygosdc-
charomyces soja, Z, major, Z, japonicusGoBHENREE S DA, = OPMIZR Stell-
ing-Dekker OGBITIREMKRT > 7 ¢ 7/ — X HERAET 2 L SRR EA TV S,
F2T Figy Rigy MoN,, Q, O 7L Sacch, rouxii (258350, #ORN, R4
By 7 7t 7~ X% Dekker OWRL T (ML il v, Foid 774 /-
XRBELEMYBM L O b L okdt, O WRHREOMBARMES B3 A searT
~ETh 0T Scarr Y FARFEL fodn < LSRR o BEE b pH & S h g
A L CHIE) R e A ko2 85, R, ik Sacckaromyces
fermentati (Saito) Lodder et van Rij GRS 5 MM Tl {, X N, ikZygosac-
charomyces miso r Mogi® = L2379 7 b ~ KOMREPECHICHET S, Q 3T
AEED CHECRAVPR KSR TOL TR LEET 5 & L. Q, i1Stelli-
ngDekker © AEICHLESETY Lot {Hedvolos Saccharoryces rouxii OBF
1AL —F L. My 2 Torulaspora B r LICHRREORIERE () BT
WHIBTE, BEEMESH S Saccharomyces JE v oo Sdcckaramyces rouxil WX ¢
—B L.

Hansenulg H. et P, Sydow

Hansenula Wizt Crt Wickerham ® OBFHHIE 22 e SEFHC 0 48 5 Ak
ootz ALEARICEEL Tk Lodder & van Rij 48T E S BHL .
2y Hansenxlg anomala (Hansen) H. et P. Sydow----- C;

Stelling-Dekker &8k Cs 13 Hansenula javanica (Groenewege) Dekker
AR L foh Wickerham » Lodder & van Rij i1 H. gromala "¢ H, javanica '
WO AT O M A §5#8 L 8 Hansenula anomala i),  Hansenula
schneggil (Weber) Dekker wdiifgchsh H. anomela X b —RE s
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Wt TALENFRIC D DL o2y b~ wREMD Hansenula tokyoensis Koba-
yashi {31H. javanica WCHHT G WiNEHGTHANRL { H. anomala =4z
LE4orias.

Deharyomyces Lodder et van Rij nomen eonservandum

Lodder & van Rij (REAEN-OF T8 L 208 L & RO L ihilan, B
Fliz Saccharomyces BFE L 1=, AT 5k Lodder ® »i Stelling-Dekker
DI TR L 7o Bl X 0 R R e ep o iR e B CiEL e, BRHR Y 04
AL C OBFEOW FHRCAER SN G ATRICHEIED o 2 Ao F:’]IE:f-D E-% s
OAGIBML fo. RBICA B PR L TR oSk OMEC I C b B S huke.

1) HEETHERAR : — Lodder® QFHEL SHFHEET B0 LBLTERLAVED LT

Atts F AR (100 Bllg.) &M TH%EL AT DiuIhden Ly e Ry 2 P o

ik A NG BB WAL+ 5 B A talt Debar yomyces membranaefaciens TUTH B AR

LA D tyrocola WIc A > TEEN Lo,

2) v oMY SR ORI 225, v sy OB %, EH:PO, 01%, Mg

80, TH.O 003695 Ayt ai29) . 25°C, B AN B 7oAt Candida sp, No, My LIHHYFG &

R Aot

3)  FLEEIE GG R0 « R v v 2 v R BRENSINE T A T o TERBELI

AR L AT R, R L TN aEE L .

1) HHEAPZRAR: —~RK#BE L Condida BEOITHMGZ S LA BT il CIREHE

IRy Lodder o 045420 HIRE 2 5% U CERITHS 8T & D352 /it Debay yomyces japo-

nicus Napanishi i “Mycocandida™ MO R K%, S UG E SR ER 3. Lodder

& van Rij { SR MEIFL D, vini Zimmermann ST 2 & L RWEL T3,

FOLE T 4 BB L D B o s MR A L . B EEBeET aE
fr& Lodder & van Rij D484 HERT il Table 2 o, AL —%
THREAT L L 5 %F5 FOHBERS 5. FROBEMSHRCIRCILEMmMLTEd s &
MR Dl b, BAROLKEA{CHERRA AR biee/tRTo 282 T #Hr L
FeREEG Y AR L o S AR o BB LT ey CEEL #4 vihd Mg
PRSI R kT B T AR o O dn { TR X Ui
' 3) Debaryomyces hansenii (Zopt) Lodder et van Rij--- By, R,

B, i3 Debaryomyeces guilliermondii Dekker X b L @EMEL, R, X D. fyro-
cola var. hansenii Dekker X ©#IlIA#i A X < A2NERERB R I ET 5
ML 7y, IMTHERRBc s 545 B, & ROESHic s, il &
e, FOAEED LA LEHO 1 #f, Lodder & van Rij & Debaryomyces han-
senii (Zopf) Lodder et van Rij {341 -,

4 Dcbaryomyces nicotianae Giovannozzi, ------ Crs Poy Qsis Sap Os

Crr Qzi, S5 4L D. tyrecola BT Oy L D. membranaefaciens T }r i b P, it
B CE %2 Lodder & van Rij (LilSUIBIE O FER B 284 3 Stelling-Delker
< Lodder @#i1{ SO EORMAGOTBOREA OS2 DT viev, Lodder &
van Rij ik D, tyrocola, D, guilliermondii Jox D, membranaefaciens —§ic
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Table 2. Comparison between the classification system of
Debar yomyers concerning pellicle-forming group.

The author's system Lodder & van Rij'z system.
1. Acid from glucose, sucrose, mmaltogse and 1a, Early formation of a dull, dry, creeping

lactose, pellicls on malt extract,

D, guilliermondii etrain K 2a. Lactose is assimilated,

*D, gp. H. Cesarl et Guill, (D. guil. t)

*D. guilliermondii Dekker - D. hansenii (Zopi) Lodder et van Rij
D, guil, var, nova-zeelandicus Lodder

*D, tyrocola Konokotina synonym : .

D, " gtrain Sb. Dekker D, guilliermondii Dekker
D. " var. kansenii Dekker D, guill, var, nova-zeelandicus Lodder
D, orientalis Naganishi ¥ D. tyrocela Konokotina

D ap. Ry D. tyrocola var, karsenii (Zopf) Dekker

1I, Acld from glucose, sucrose and malto- D, cavensis Giovannozzi
a) Pelhcle forming group. D. membranaefaciens Naganishi

b) Greyish white, folded pellicle on wort.

D, membyanaefaciens Naganishl /) 2b, Lactose is not assimilated.

D, ” var, Zingiberi Ohtani
D, " var. hoilendicus Lodder -« D, nicotianae Glovannozzi

D. ap. Oy, C, (D. membranaefaciens type) £Ynonym

bb) Grey thin pellicle on wort, D, membranaefaciens var. hollandicus L,
D. miso Mogi D. nicotignae var. minor Giovannozzi
D. mise var. « Mogi D. marylendii Giovannozzi

D. japenicus Naganisghi

%D, fyrocola sirain I 11, 111, Op, o, A7 | 1b, No peliicle on malt axtract or only
D, sp. Cpay Puy Quy Sy, ¥, (D. iyrocola after long time cultivation,

type)

Note : * shows the results of Naganishi's trial on the sugar assimilation fest.

D. hansenit @ AW ZORMELHACLCE T3, RALERRROEEOSE T
D. membranacfaciens 31U #% BT X ERKOERMBREULMET L D. guilliermon-
dii PR BEANDLIHEBELZ0NEETHL LM 5. X D, tyrocola {2 1Lk
Rt OBERENS 5. o CHEEEAHT Stelling-Dekker AT GOz i
¢ Lodder & van Rij tX-o bk D. hansenii Wi LCv 20 EHOBCITA
WA BERLAVWI B LS D. nicolianae Glovannozz! C#iéd L UL L& 5
D. guilliermondii YR+ HHFMIEES.

aim, BBRIEOERLIHLON DS Wickerham Oig{bipcEYM# Rt 5y
BR{tELRA D. membranaefaciens KD hollandicus » FhFh JEEL
THIVIER-FE L2 B5. ik Debaryomyces miso Mogi B i 18C & 5
EELYREL fsvSoadmEo i : R 5.

5) Debaryomyces kloeckeri Guilliermond et Peju ----- A, 5,

Ay Sy IEFERENEC BN, BRSO NS DRRA A CEHRR - Faon
Lodder & van Rij ©55¢bE#kic Debaryemyces kloeckeri if—1L Twd. =
At D. sake Saito et Oda L5 IR TCW2A2REFOSETCIL D. sake ¥* D.mai-
ruchoti Grigoraki et Peju © 1 MirREsssHAMed I S REIL 0T D,
Rloeckert LirXSUBELEx v D. orienialis Naganishi 1 {, 1= D. kloeckeri 1)
ThANT vy rEREET 5K EIRE AL L bED.
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6) Saccharomyces kyushuensis nov. spec. -+ E,

E, i3t P A b i Pichia, Debaryomyces KX Sdaccharomyces B
R THBETT 5 & Pichia B iliEREEY S<HRELIEVR, FENHBHEMED De-
baryomyces [& r (LliHE T3S 80 9% QBRI GR T AV TR D Saccharomyces |8,
ST WL 77 2 P~ XML 7 7/~ X ORERERHE Y B AR R
A LD O THIEED F, & Fiomic & 0 IHEER:.

Lodder & van Rij OGS ®IE#HE LT Saccharomyces delbrueckii Lindner
L 8. delbryeckii var. mongolicus Saitom b BEMEIT—IrT A0 EEATER L iy
2k LiHIEM TG AR TAY, S, mellis Fabian et Quinet X ¢ S. bisporus
Naganishi {:E8ChH 54 MM CHE LD, KoM Ry bRl Zygo-
saccharomyces tikumaensis Mogi'® ) fitfit v — =i b Z, naniwaensis Ohtani'® ,
Z, sake var. o Naganishi 9 3% 223805 & (35 L WER{UECRY, BHLuE
S RO R N C B R,

o B (U NA AL (HE TR TIHERERLO 52 IR TH O THA
FrRELAZVLLEHETS D L W TEHL Saccharomyces kyushuensis nov. spec.
PRHE A N
7) Debaryomyces oviformis nov, spec, »--+ 5,

Lodder & van Rij @4MECid Debaryomyces kloéckeri G, et P. ipRCEH AR
BFE OGO, B, FUMED T 7 S~ KBTS D kloeckeri ik
B FeH A AR LISy R (KB R T 5. 0Tl L Hic L Debaryo-
myces oviformis nov. spac. AT s,

8) Debaryomyces sicotianae Giovannozzi var. salsus nov, var, +-+ C,

EEOSE Y Debaryomyces membranacfaciens Bl A b Lodder & van Rij
NFRHES 2 D. nicotianae N TD. BVHEW o xBEECE T AR INWEER
KW (WSR3 TAMRR 5SRO 48 RREL T 5 LafmikoRE
23 O OITER A ) fEoC TRMAE Lo—B1E L CEE#Pe5 L
Orafiensl . BEOSELICS O RBRHCRT SFEOC LAEWEIAMD
C: OARRBOVWShOEARK L LRY (FASM, Fik 12, 379, 1952) £POFWIX
O L BEHCHNCBAT LR LVERE 2T 5.

2T Debaryontyces nicotianae OEHEM x BT Debharyomyces nicolignae var,
salsus nov. var. : et 5.

IV, it H o=

HESEREEED B, BLIERERED WM Saccharomyces kyushuensis nov, spec. k Debar-
yomyces oviformis nov. spec, JEICHEE Debaryomyces nicotianae var, selsus
nov, var., CRTROML BRI ELD.
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Vegetative cells of three new yeasts.

ey L EeEs, -7 AP . ;
"Saccharomyces kyushuensis nov. Debaryomyces ovifermis nov.
spec, (800X ). spec. (700X),

Description of the synopsis of three new yeasts

Saccharomyces EYushUEnSis DOV, SPEC, +w-riowrsrseeissressiineinines = N & 10 E,
- Cells predominantly round, 4.8~6.4#, some oval, 4.8~80x. Thin pellicle on wort.
Wort agar slant : yellowish white, sebaceous, raised, entire edges, finely papillate in
old culture. Gelatine liquefaction : positive after 50 days. Giant colony on wort
gelatine : greyish brown, sebacsous, circular, generally flat, small crater and entire.
Sporulation after heterogamic or isogamic conjugation, spore round, 3.0~402,1 to 3
spores per ascus. Glucose and galactose are fermented, r'afﬁni')s'_e fermented very
weakly, Nitrate not utilized. No growth in ethyl alcohol. Salt tolerance : folded
pellicle formation on 15% NaCl glucose broth.. Growth : opt. temp 25~80°C and. opt.
pH 41~52, The thermal death point : ten minutes at 60°C. . . FC
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Debar’omy;gs agyifa,ﬂmis TIOV, B, t+ocerrrrars e e e sn

Cells predominantly oval or short ellipsoid, 3.2~48x48~644, some round, 4.8~
542, On wort ; ring and sediment. Wort agar slant : light yellow, slightly ralsed, fine
folds at the border, and erose. Gelatine not liquefied. Giant colony on wort gelatine :
pulvinate, circular, brownish yellow at the center, grey at the border, some radial sec-
tors and erose. Spore warty, round, 24404, 1 or 2 spores per ascus. Primitive pseudo-
mycelium is produced. Acid from glucoee, sucroge and raffinose, Nitrate not utilized.
Mo growth in ethyl alcohol. Salt tolerance at 159 NWaCl glucose broth, Growth : opt.
temp. 25~30° C and opt. pH 4.1~72. The thermal death point : ten minutes at 55°C.

Debaryomyces nicotianae Giovannozzi var. sels#s NOY. VAL, -y

Cella generally round, 48~64n, On wort : pellicle is formed with a fine network
of folds, and sediment. Wort agar slant ; greyish white, slightly glistening, rough spread-
ing surface and lobated edges. Giant colony on wort gelatine : dry, white, irregular
circular colony, the characteristics of which ia that it has many concentric rings {see
photograph, this bulletin 12, 378, 1952), No gas from sugar but acid from glucase, suc-
rose, maltose, galactose and raffincse. Nitrate not utilized. Growth in ethyl alcohol :
white powdery pellicle and abundunt sediment. Salt tolerance : heavy pellicle formation
on 20 % NaCl glucore broth. Spore warty, round, 3.0~4.0x, usually one spore per ascus.
Growth : opt, temp. 21~25°C and opt. pH 4.1~62. The thermal death point : ten minu-
tes at 55°C.

bl i A T

HEEYHE AL - EERS 23 B X Lodder & van Rij oAt Sac-
charmyces vouxii, Hansemula anomala, Debaryvomyces hansenii, D, nicotianae
¥ 0 D. Rloeckeri 0B RRES B L Saccharomyces kyushuensts nov, spec., De-
baryomyces oviformis nov, spec. Xt¥ D.nicotianae var, salsus nov, var, © 3§
[ 353210l U ol

Saccharomyees rouxii izit Table 1 o4n < il - ChBERHTE % &4, B EERER
thod Zvgosaecharomyces BHRIE « MhEe: L BwELBERO b5 o L 2L s 2
NRTEET D - LSk, RRPERIEM > btk hiis o L o WIEERE B0tk
@ Debaryo nyeces kloeckeri % 3 BeP- S o G EFD S Bt ST L
ol L L BRAOERRBEAEZLLRS.

= ORESIE LA EEER K BB E S G Fhhic L 0T REBECEEE Y Bt E4XiK
BEomrsoga®Rda. ik, CHRERERat (BaEf wivol, BLTHEYE
TAHRECHD. ‘
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Résumé

A taxonomic study on 23 strains of true yeasts which were isolated from
various kinds of “Shiokara” is presented.

These yeasts were identified by the newly published classification of Lodder
& van Rij, while their mycological, general features had mainly been studied
by the method of Stelling-Dekker, In the classification of Debaryemyces, the
author did not attach very much value to the fermentability, but adopted the
acid production test. The comparison between the classification system of the
author and that of Lodder & van Rij concerning pellicle-forming group is shown
in table 2.

The identified yeasts were reduced to the following eights pecies in the
order of frequency of isolation; Saccharomyces rouxii 7 strains, Debaryomyces
nicotianae 7 st. (one variety), D. kloeckeri 3st., D, hansenii 2st. and Hansenula
anomala 1 st. and three new species; Saccharomyces kyushuensis nov, spec.,
Debaryomyces oviformis nov. spec. and Debaryomyces nicotionae var, salsus
nov. var. The relation between the taxonomy of Lodder & van Rij and that
of Stelling-Dekker is shown in table 1.

The author demonstrated the fact that “Shiockara-yeasts™ are closely related
to the so-called “Shoyu-" and “Misc yeasts, indicating the existence of Zygo-
saccharomyces sefa, Z. major var, miso, Z. japonicus and Z, mise 7.



