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Yeasts occurring in fishery-fermentation
products. Part 6

On the cultural and physiological characteristics
of asporogenous veasts

Buhei Zenitani
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L. SERTEEROMREE

R EEO ML WLl DEEEICOME XS D, £O N Lodder (1934)P 04580
L BER 2 Mycoloruloideae HifHLETECh2ol. E2TEFRFER O
Wiizix Dodge®, Ciferri & RedaelliVk(F Martin®# 25w . Lodder @A 5
L TR A M ost, F0% Skinner (1M8)0s54z8k 1 72 Diddens & Lodder (1M42)7
OFFRR LBRHT L. ESE Lodder & van Rij (1952)V0385REE A vo2\ T D IF
FARRL 0T RE L DIFFOMILET 2. ARFULACAEOZ L B E Ui
2D CHEOBRBE LR L AR FiRoW S e iEol. REIMcREL
f- SRk CE S,

(A) SBEEEROEBRE

1) dRERR — £%7 Bllg. 15°, 25°C.

2) PSR — 2R Bllg. 127, 25°C, TH.

3) sFRise (BB — FHFYHE Bllg. 10°, 20% M.

H BRFHE — FLEERE

1~ 4) OERBITIERERD L 2 BT f7of:. Lodder & van Rij 13500505
ROCBRFEHOFH Y BATRAL T W RIBEONA & et 5 2800
KL Pz,

¥7: Sabouraud medium % Fv Gk, SERTEAEEOREL DI
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(B) & RoRME

1) 4EHEBHRR — Lindner /NBEEE. ‘

2) AEEHEFLER — Lodder i IM@EEitkoIC - ORBE T oA, HkE
CHBEANT R CRASR. BMAEFRT (NH).50; 05%, KH.PO, 019%,
MgS0s « TH.0 005 % RUEEMER 22 % A\ Auxanograph i X505 5L
HEEREE 296 e TR E LEF OGRS 25°C %L T REL i RoRaiE
BOLOPWRE L. BEHE ¥F7 7 r~X, EE FENLOLEECCERLE
i, sy n—~X, T8/ —XEpy F—~AA LR 1.

3) MELERE —

4) SRLAMREIEER —

5) HEREFLER —

6) HESEEmEER — 3~ 613 HIERMREORBICH L.

T =AFLERRE — -oREY Hansenula BORESEC HET 3 Bob
3 Candida ROBINCERTLS. Bz CUEFE 200 1K1 &z T
120°C w5\ ~T 16 SR Bi) Witk 5% 2imk T Wcc 5% S0cc HEA=
ARSI RETE, FEEERSOEEL 5°C C LANSRLTrOREL L.

8 B (B £5E8 — Lodder & van Rij & Wickerham"?: o #&85
B S PRIVEFCHCTHBO L S L, HoREEEEE (NH()S0, 01%, KH.
PO, 019, MgSO,+ TH,O 0.05%, #Z# 19 KU X 25% »oi0 HiEmc
pH 45 ¥ L. RIS =2 2 1 RY D 2tz 25°C o 2 BRK:
BT = - r@ein: CRHHEROERYHREL .

9) ¥ P RN — 2HEOREK, BB a) B Wec i 1% T b 2@k
lece ztcd®, B) a 5% AMEREL lec BMLLLOEHRLE. 25°C ks
WU 30 HEE LB, ~7 P ERUAROE LR L .

10) BelisrRidB: :— Lodder & van Rij i3 Candida lipolytica S L¥itka
AR AFREBR AT O TV 30RO WE vV 77V » R LELEIEO R
f X D¥ET s HErEo-. WEHE 05%, ~7 1t 05%, AR=%= 039%,
) ¥ 1% ROHER 15% OEARBEEY WBBRURIRELTLEILTLE
JERBECAEUVNERRE L. BEMEL T BAREC—BCERL 25°C 2 10
RS C BERO BRI LMY RELHE L. ¥l AV~ T MR EE L LT
Peter & Nelson' oSkt 4 Fv-CEB L 7-.

11) BHEE pH —

12) EERERE —

13) FERBEE -—

14) RAEEREFTHRE — 11~10) oRRINETFMBOBACFEL.

HB B & 2
(A) 1) wficwik 2) BIESRRCHNERORRI TN THh Table 1, 2 R 3
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Table 1. Fluid culture at 25'C (Wort, Bllg. 15°).

Strain Note
o] Turbid after 24 hours, and & little sediment after & days,
K Clear after 3 days, slight ring and a little sediment after & days. Ring
and floating thick pellicle after 10 days.
M, Some islets and ring after 3 days, a light yellow ring and slightly turbid
after 6 days.
My Turbid after 3 days, becoming clear with a sediment after 6 days, Ring
formed slightly after 10 days, )
Na Clear, a little sediment after 3 days, Greyish white ring after 10 days.
0y Clear, a little sediment after 3 days. Greyish white ring after 10 days.
5 White powdery pellicle, turbid slightly and a moderate seditnent.
Ss Ring formed slightly and a little sediment after 6 days.
Table 2, Streak culture at 25°C (Wort agar, Bllg. 12°).
Strain Note
|2 1 White porcelaneous, smooth, raised slowly and entire edges.
K. Greyish white, glistening, flat and entire edges.
M, Grevish white, sebaceous, smooth generally, raised stowly and entire edges.
M, Milky white, sebacegus, smooth, flat and undulate.
Nz Greyish white, waxy, flat, slightly striped at the border and the margin
slightly sinucus, *
Oy Greyish white, sebaccous, smooth, raised slowly and entire edges,
Si Dry, brownish grey, many folds at the surface, raised generally and ir-
regular edges,
S5 Moist, greyish white, waxy, generally raised, finely granular, slightly
striped at the border and slightly sinuous edges.
Table 3. Stab culture with wort gelatin,
Strain | Fiducfection Note
Dy —(50) Circular with radial sectors on the surface.
K —(70) Sebaceous, slowly raised, yellow at the center, No growth
in the stab line,
My —(70) Dull, yellow and raised slowly.
M, —(70) . Grevish white, glistening and flat,
Ng —(70) Greyish white and poor growth.
03 —(70) Greyish white and raised slowly.
8 +4-(30) White powdery, irregular, dark brown at the center and
growth in the stab line (depth of growth: 8mm.),
S5 +(30} Greyish white, many folds at the surface and merged growth
into the stab line,




Table 4, Form and texture of giant colonies of asporogenous yeasts,
(Wort gelatin),
Strain Form : Concentric -
{days) (dia. mm.) Color E}cvatlon and crater ring Radial sector Edges
Dy Circular, Greyish white, Generally raised, .
170} (%) sebaceous. Indistinct crater. None. None, Entire,
Light yellowish .
K, Irregular, at the center | Kaised é‘t tbllle centre | y,gistinct Many at the
(60} (19} and greylsh wl;cilte, ?;':ﬁ. ouble crater some rings, border, Undulate,
waxy at the border.
M Circular. . isti .
(601 Iffz)ar Ditto. Generally flat, I??A;gnct None, Entire.
Irregular, Generally flat,
M, circular. Ditto. raised slowly, Ditta, Many at the Undulate.
(€0) 19 Small crater, border.
N ) Greyish yellow at
7 Circular. the center, greyish - Indistinct Many folded .
(60) (13) :‘vhite at the bor- | Raised slowly. some rings. lincs. Ditto.
er.
Os Circular. “égittirw;xmvya;tu;ﬁ . Raised at the center Indistinct Some at the Ditt
(60) (11) border: only. many rings. border, itto.
Dry, white. Many Raised generally,
(% Irr(eég;uilar. folds at the sur-| and merged irregu- | One. Indistinct. Irregular.
face. larly at crater,
Ss Irregular, Dry, grey at the | p.iceq at the center | Wrinkled at The irregular mar-
(70} {12) center and white and small crater, the center. gio, surrounchx
by pseudomycelia.

at the margin.
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HORLIC X 5 KR ARG L A ERD LR Sob HiEE S T b ke
B THAREILR L A CR G E#R RS Lindner /NBEREIC VT OS T8
Bt R TCBEE ot EEROSRTF SN L TR T { BUNSEL TS
AorELLRG., BRI AYTEabR-A 8 RU S BT BAL TES
DHLBFEGEYRLIE.

4) B — {3 Candida RO 5 Hic Rough MEHF M E - 2 N h2%k.
B Candida albicans (Robin) Berkhout®™GEERIh 55 Smooth iz i
Hifaek Mycel JRiTiHRL, ¥RBXEERXE 5L R i SETTMEEIEI R
i ~E i Lol S i, Lodder iU BftiEgic 2T S Bt R 7Y
~BITA L.

(B) 1~9) oFEEBEEL Table b io—#ERTL 1.

Table 5. Physiological properties of asporogenous yeasts.

- St 3
Test T l Di Ki M. Ms N O: St Ss
1-3) Sugar-fermenta- ggi;ofe - ;}AS -As 'is_ Gﬁs Gﬁs :ﬁs :ﬁ 9f‘_s
tion and assimi- 5 ; 08 ?ig ';1" _A _A_ _A_ A - A
lation. l\;cft e A AA- ‘As —As _As -A- _C _A_
Acid production. {70 008 i o iR
’ KNI?;; - _ — —_ — — - —
4)  Asgsimilation of (NH, )50, + -+ -+ + + + + +
. nitrogen- Urea + + + + + + + -+
compeunds, | Asparagin + -+ + +- + + + +
Peptone + + + + + + + +
5) Agsimilation of ethyl alcohol. + 4+ - 4+ +P <+ - +
6) Pellicle formation in wort, 4R — +R - — — 4 _
7) Ester (Ethyl acetate) formation, _ - —_ — —_ —_ —_ -
8) Starch-like substancc produc-
tion, - e s - - - 7 -
9) Litmus milk culture, blue / blue blue ne¢ ~ nc
Ditto (with calcium lactate). ne / blue n¢ ne L nc

Note: G-..- gaseous fermentation, A -.-assimilation, S or s---acid. P - Pellicle,
R .- -ring and n.c . no visible change,
The tmethods employed are the same as described in the case of true
yveasts, unless otherwise stated. ‘

SEFLFREELD BB S 5\ 5% W <7 v K BT h Babh
Lindner JWEMETHMIRD < WD THEL Dedbaryomyces ROBBGEEMT 5
LA3vhs. WEN FEEBOHERGZ{oBC I oCRESALNTIA L R
hiepots, Wc®Candida sp. No 2 (Ny) i1~ ¥ b—=, =¥ =25 PRI {FHLLE

* WAGHE 2096, Wk A 039, <7 kv LO%, A& 05% (pH=173) DBAK 20°C ©
Di, Ny MO My b8 77 » Stk Bk,
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AR L CENIE F AT B - L EREL Y 0: bRIC Sy - R EMLL
S REEEOZRLFELL T Fiohok.

SRk &Moottt HERROES L £ FEC, FRAtEL S & K ¥Rs
EHke b b v, MEBEES ¥ Bllg. 127 > Sabouraud # & Gt O%
&t M., N. Wi MOk 4 i,

=R FATBRBRBOF R, B0 L ARSIk RIS Hansenule RONE§H
Fir = 27 ABIBAI R0t BYHSLHDE S ERBRORRMIAL T AR TS
= = P Bl ED b 0L o nBRRTE R CThES ROk,

Table 6. The lipolytic activities on tributyrin agar.

Strain _— Cult. days o 4 8 10
Dy «esereesrivenn(Candida species) + + +
Mz, Ma. Xag oveees (Candida species) + 4 {ik
Sgersrrrrsasiraniiane (Candida species) “— —_ _
Qgeevnnrnmemsninnne. (Tornlopsis species) — - -
Debarvyomyces Rensemii-e----ueiisimiessses (Ry) + # 1t
Debaryomyces kloeckeyirees-rsinnmrnne (Ag and 8y) + -+ it
Debaryomyces nicoliange--------covveemsesssininenaesss (P} + + i3
Debaryomyces nicotianae var. saisugsneer (Ca) + 1 H
Debaryomyces species Vi -+ + 1k
Saccharomyces POUKiG-rorrisee Sreteenensiniias (N, and Q3) — 3+ +

Medium: Glucose 0.59%, peptone 0.5 95, fish-extract 0.3 95, tributyrin 194 and
agar 1595, These constituents wére emulsified, poured into small test tubes
and allowed to harden. The activity was measured by the depth of clear zone,

Depth of clear zone: 4 4 mm <, 4+ 3mm <, + weak and — negative.

10) SERIFRREO ISR IER S S 4% iV Candida, Trickosporon B0
NEERCEDHLRTVBM P Y 77V Tl Candida BORERS 2 FIFCGEERL
12 Debarvomyces BOLAEMC AWML, hl4lEe &) — ¥ HIOBGESMMBE
AW ERE LR TRABETh .

11~13) o#584% Table 7 LR TRL ARG ES pH 13 # 42 5.0~7.0 CIRIEEHED
41~60 L 0 HWHEL D DA 33~50 Tl IEHEEEED T TEMIER IE O R
RAERRC BT 5 & BIERAECHDY My & Np D&k 38~41°C TR\ T H 3T
B LITEHCHETS. i K i3 50°C, 1048 oIn¥ o rERE U EESERERE TR § KL
fHE¥RL .

14) B0 5 LREMRIAEY 15% 2745 T 588 E T X  F1T L i
TEEENT—R BHE RO S. Mycoderma B (Candida mycoderma Lodder
et van Rij) % ¥7= Mrak & Bonar'™ o3 cit Debaryomyces B X v iHEAHE L
HApSiganm b S hiz Candida Rrusel (cucumber brine)¥), Torulopsis
uvae var. miso Mogi Xy° Pseudomonilia (FLiTmnd® 6418 X Lodder & van
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Table 7. Optimum-pH and -temperature of growth, and thermal death point.
Growth pH Growth temp,
i Opt. el = Opt. Death
Strain —_ +
I3333332 eH |y RQY Y| temp temp,
| & &
D — M | 33~50 | B # — — | 2530 | 55°C, 10 min.
K - =+ + 4 | 60~63 | i H = — 25 =0
Mt {—— 4+ -+ +4H+|63~72]|++++ —| 25~3 |55
M |+ ++4H4++4 -+ 41~50 |44 4 #| 30~3 | 60
Nz =+ 4 f A+ ] 5060 | + - | 30~35 | &
0: |—~ % +4+++|60 — 4 —-—] 2 |55
St - — 3+ +HHH#++]|60~72 |+ 4 H - —| 25~30 | 55
Sa ———+H4HH+H#++]50~72 |+ 4+ — 30 &0
Table 8. The resulis of salt-tolerant test.
NaCl g/100
Strain |5 575 1(;1@r 15 ccm % Note
Di,Me| # #+ 44 -+ +£ — [ Turbid at 0.5—10, ring at 5—10 and slight
sediment at 2095,
Ky A& 4R ¥R 4+ £ — | Turbid at 0.5—10, slight ring at 510, sedi-
ment decreasing due to salt concentration.
M, #R #R H#R +4r £ — | Turbid at 05—15, ring at 0.5—10. Slight ring
and moderate sediment at 159%.
Ny filr f#tr Mr + £ — | Turbid at 0.5—10, clear at 15—20 and abun-
dant sediment at 0.5 %.
Q, Hr Hr ¢ <+ - — | All clear, slight ring at 5 and sediment at 0.5
—10.
5 H+P 4P HP #P 4+ + | Light yvellowish white, dry heavy folded pellicle
at 0.5—15, and slight sediment. Small islets
at 20—29 and a little sediment at 20
Sk H#PBr i Pr |Pr 4p -+ L | Pellicle at 0.5—15, slight ring at 0.5, ring and

abundant sediment at 5—10, Thin pellicle and
a little sediment at 15—20.

Note: R---ring, P---pellicle.

Rij OSECE Candida B Hx b)) bEEER 10 % KT EH O TRERE
DI B D2 M5,

B’

#

YIFERHEOW, I TRERE 8 Btk BRI TN MBI OV TRET L 1ol R e

ARl 7.

BRAEMET2 { RIET 558 C Debaryomyces B OBSTERCELNL, Tof8a@ild
PR, RS L & FUERERED i X A2k fe ol RRCIRBESREE - 9 75
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YEERLTLRSTRVEBL, FRCERLI Debaryomyces B oLk iR { 4 M
Lz 2ixfEHuefE+%. EgoME pH i 6.0~70, BET 30°C airgcHHE T A
EREEEL b 32281 5 Chit. :

BEE TR T RO —REEAM R 0 Debaryomyces B L RICENT
DX 5T, 2L 2blFEhD Candida BRI Saccharomyces B*> Hansenula 1%,
DORELRD b O TRV Bbh b, '

FHHE SR BP AR SRS T 0% L O TRBARN Y o7 BITERKiT ey
MOWERT 5. LRIFEHFHAR (FLER ook, TLTERELETS.
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"Résumé

The present study was designed from the taxonomic and practical stand-
point to secure the general features of asporogenous yeasts, whose morpholo-
gical characteristics had already been reported.

Further observations on the cultural characteristics are described in Tables
1~4. The physiological characteristics are listed in Table 5 summarily, which
brought out the fact that the test-yeasts dissimilate sugars rather oxidatively
than fermentatively, i. ¢. gaseous fermentation was not observed in the liquid
cultures but some strains showed it by Lindner’s method only, and no remark-
able difference from the true yeasts was observed on. the assimilabilities of
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nitrogen compounds and ethyl alcohal. Most of the veasts tested showed the
lipolytic abilities when tributyrin agar was used as substrate (Table 6}, Their
growth-pH, -temperature and thermal death points are shown in Table 7. The
optimum pH of their growth (5.0~7.0) is comparatively higher than in the
case of true veasts (4.0~6.0). The salt tolerance was apparently lower than
in the case of true yeasts (Table 8),

Generally speaking, the properties of asporogenous yeasts in “ Shiokara™
seem to have some resemblances to those of Debaryomyces species, and these
Candida species, at least in *“ Shiokara™, are not considered belonging to an
imperfect stage of Saccharomyces or Hansenula species.



