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Yeasté occurring in fishery-fermentation products

Part 3. On the physiological characteristics
of true yeasts in “Shiokara”

Buhei Zenitani
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(A) #¥i. Stelling- Delcker #M# d Henrici® o# i 2R U FORER
HHE BN

1) OB (Stelling-Deldeer i) ;| —FH 2 (Bllg 127 e

2) EBUERAR (Lindner /SR | —M B33 ER 25°C, 2 HEGROMIKE
MU fEk Debaryomyces I5ic it BBRETE M L 72tk 0o P ECD i Hi:
EROEKRE EH TR Y R T & AL ORBHHL BT T W30 TLhic#ED
PEOWBREE2BWEA PR XUl t 2 Y BFENERE S BRIL
HEWBbie cofcBELTRiciET 3.

3) Fi e APrA s —EEE O Rtk Selling-Dekker ¥z X b fiitz Auxano-
graph #&W im{f07. Zimmermann!® &5 Anxanograph 3 RIEFE & L TwaH
Diddens & Lodder 1® 332 L' C\w 2O CHEE N L

4) HERARR : —EHDR 2 21 Debaryomyces BOARHCE { — B THA T R
ELZBAFCRBITOS bOSERIcc PSR L e KRB E— <7 1+ 025
%, SHEWMEME 2.0%, AH 1.0% YHEKCERLAM L] cffg 02% 7 e - s 72—
-y Lee ma pHE 70 & LARARE 3 ~4cc ¥4 LE 25C, 6H
BOFRoBEI X b ARNE L RE L.

5) WEMAILARR (Stelling-Dekker #)

Stelling-Dekker OANHREEE L COLBENRRICE ¥ 2 7 L= 2 7 ) ¥4
BB T CHBNY I F YRL HROAFRBOEICTRRL =2 7 ) > O48E 4
A&kl Ok

(B) 6) REHs# pH:—2 %ﬁﬁﬁﬁﬁ-t 10% W v —~ ¥ ¥l 109 HREH HivC
e vH cME LR EC pH FillE LR L7z 25°C, 3 ~ 4 HEB IC vl 2 96Tk
bikd pH THEL %,

7) REBHEEE | —RWEREF, FYTERK, niR7FR O Henneberg i ¥
BRI X b B ICRE LR K e 8 ~ 5 BIRK UREBE Y R LY |

8) FEMRIERE : — iy (PH5.0) ¥ M2 HABEEY 2 MEHE L 258G #oEn
¥ E—IREE 10cc o 2 B5E LT B R 10 SRR L7288, ®ic 20C DIFicd
#L 25°C 10 FABRL BT LWL O LITRM EEEL .

9) AHIERIE : —Zygosaccharomyces Bikic Debarvomyces BEOERHEIC
RO ICRCHEAR, Debaryomyces MiciR Tk BAEP + Mrak & Bonar®,
Etchells & Bell 8% BRHL T2 98 Kroemer & Krumholz™ $835# L Yot ¢
ENENRECETHPRBEYRC L CW3OTHE T 22 EHB CH 205, WIS
RE*GEREACRT 2ERNEFHob T 220 2 REOMBAHC R oA
YEMLRERO 2 iR L e 4REDESHAN (2.5 % 5 AL 25C «©
BT 2 B R U ARER S SRR L -

10} fapy=4 ARBER 1 —Debaryomyces BHEHOI DR 2B BRELBE LT
AR ARCLARD X RFT2EROP S L MO0 TRF = (RN

M) 5.02%, #H 5,0 % %K (PH 55) 2 LT BC cRC1r BMcEIR Y
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(A) 1) KIROBEIMM : — AR ERYE, RRRCIERREC X-OT3MICK
BUE i, PERSSERO-KERSE Debaryomyces Bass®d Zygosaccharomyces B
SFEBPYECH O (Table 1).

Table I. Film:forming test by Stelling-Dekker’s method.

Group Genus : Strain
{a) Film-forming: a) thin flm | Debaryomyces B, Cu C4 Pa
) Qﬂp Q-la Rda SS
Zygosaccharomyces E1
Torulaspora Ma(slight}
b) folded film | Dedarvomyces : Calvery folded), Og

Hansenula Csa

{b) Ring-forming: Deparyomyces Ag, As, S»

{ ¢ ) Non-film-forming: Zygosoccharomyces Fy, Fa, N1y Qs Ry, Rs
Debaryomyces 8,

Note: Cultured at 25°C for one week,

2) SRR 3) FLEEEAWRBRA R &) Debaryomyces BOLRERR
i Table 2 ic—§SERT 5.

Table 2, Assimilation-and fermentation-test,

Strain A1 As By €1 Ca Cs Cy4y Eiy Fy Fz M3 Ny
- glucoas G GA G GA -A G GA G G G G G
38 B —A — —A —-A — BA B - — - -
T | sucrose g EA € GA A G GA - - - — &
& 5 | maltose ~ EA B ~A ~A G —-A ~ E E G G
'§ lactose e e e
8 & | rafiinose A A A G 6 G -
.| BNOs T T -
E (NEH, 1,50, + 4+ + + + + + + + + + +
28 |urea + + + + -+ + + - + + + +
53 asparagin + 4+ + + + + + + + + + +
pepton + + + + + + 4+ + + + + +
Strain 0y Py Qi Q3 Q4 Ry Rz Ry S1 S5 S,
- glucose GA GA G GA GA G G GA GA GA GA
-§§ galactose £A 2A — —A —~A ~ ~— gA —— gA gA
£ | sucrose ~A GA — GA ~A G & —-A GA GA GA
& 3 | maltose -A GA G —A -AG G ~A ~= GA -—-A
Elactose —— —— = —= == = = A = e -
a raffinose EA B2A - a a & G A A A A
, | KNOs - - = = = = = = . = =
€ g | (NH)S0, + + + 4+ F + o+ A+ 4+ o+ o+
E8 | urea + o+ + o+ o+ + o+ o+ o+ o+ o+
§§ asparagin + 4+ + + 4+ 4+ A+ o+ 4+ W+
pepton + + + 4+ + 4+ 4+ 4+ 4+ +  +

Note: G and g---gas, vigorous or weal, A and 2.--acid, strong or weal.
+ assimilation positive, -+ doubtful, — negative.
Fermentation teet by Lindner’s method, acid production test by the
author's, N-assimilation by Auxanographic method (Lodder).
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BBOBM T R L 2RI OFREEEROMERCATIC k 5 & Zygosaccha-
romyeces BWEIE Untergruppe A (3##) Untergruppe C (2%#%) B¢ Unter-
gruppe D (1E#) G0k, R Debaryomyces BoOERIGICEL BEOSEICY 3
EYRA 12 Bk 0 RS LI THC BT 5. SBRMEM I 37k 2 2 m D R b0 et i4EE
WYy RIEL 724 Ol Hansenula sp, C3 BRU Torulaspora sp. My (%) © 2k
DTHBOR.

5) WERE{LEER : — (Table 3),

Table 3. Alcohol assimilation test by Stelling-Dekker's method.

Cult, da

Strain | | 2347856 Note
Ay — — — — % <+ |Slight Aoating pellicle, slight sediment.

Az - -+ + 4+ + ing moderate sediment in the bottom.
B, - — % + + + in film,

Cuaa | — + + H # it | Climbing white powdery film, abundunt sediment.
Cs — =+ - 4 ¥ it | Regsembles C,, and has strong ester odor.
Fiuz2 | — — — — % + |Greyish-white sediment a little,

QO Pa| £ + + + + + |Floating pellicle.

s — — — — + + |Slight sediment after ten days.
Qs | + + H H4 # 4 |Greyish-white film,

R, — + + + + + |Moderate sediment.

Ss — — %+ + H# 4 [Thin film,

S, — & 4+ + + + [Sediment a little.

Note: Ey, Mz, N1, Rs, Rz and Ss:.-..No growth after ten days,

Debaryomyces BTk LrERERGIMNMEHEL X { A{bL7. Hansenula
sp. C: W= AF LB ok,

Table 4, Optimum-pH and-temperature of growth, and thermal death point.

Growth pH Growth temp. Opt. Death

Strain Opt. :

20305.44,1505560637276 P szwzs 25 30 35 38~.41| tEMP. | temp.
Al |- HH#H+4+++ —|41~82 + 4~ ~ |25~30CJ55C,10min.
Az [ — — = 4 W W OB 4] 4162 ;{{1— #H# - — [25~30 58
Bi | — ~ £ i 4 W 4+ | 462 + - — [21~23
Ci |——xt#H#HHHH4+++]41~82 4 ##—- — |25~30
Ca [~ —+ # 4 M HF+|41~62 H #H+ - — |21~25 .
Cs |+ + #t M4t 44+ + —[33~52] + H# # — -~ [25~30
Ci ——++&Hj;t+l—+{-++ 41~520 # W~ — [20~30
Ey [— — + W #3444 = — [40~620 # Wi} - - [2~30
Fy -—---H-+H1t:-|+++i—4.1 + - = 130 55
Fx | — — H 4 + 4+ + — |41 N W - - |30 55
My |~ ~ + + + 4444 +)55~72] + :H:+ — |28~30 |55
Ny — x4+ +H+HHH++ 45063 + 444 4 ]25~3 |60
Os ——++:H:++ + 4 4+ 50~63 + W+ -~ |28 65
Pa |— — W #dHH++ +[34~a1] + - — {2530
Qa | — —~ + + FH4# | 65~72] 4 iltﬂﬂrﬂ — [30~35 [60
Qs —++++|--H-+%-H--I+:ﬁ: 60 4 4 # — |30~35 |58
Qi |~ = 4 F WA H5572 + # M - 30
Ri }—++ + %%-H%:ﬁtb.&-?z * +m1 — |30~35
Ra -—-++H+ﬂ++%:|t+l- | 50~60| £ 4 ~  |30~35
Ry | £+ 4+ + # M 4 4 4-)50~600 H # # — -~ [25~30 55
Sa [~ -+ ff A+ 4720 + b+ - |25~30 65
Sz |—+~ 4 H M+ FFHiAa~B8 + BB F — |25~30 85
Si |~ ——+FH+++ +[80~85 + ++ - — [21~30
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(B) 6) 3%k pH, 7) %ﬁﬁﬁﬁﬁ&ﬂf 8) FEREEE—EL T Tablﬂ 4 iz
.

- il pH 1 4.1~6.0 ot onft £ {850 pH iz SSWETbZJiJ*EﬁEZtC—-
LI Z. sp. @ R Z. sp. Ry ORid#ki: 65~7.2 choTHRIFB{ - D. sp.
R, Q@ RU H.sp. G, O2l 30T Ay LA My —ic 25~30C ¢
Debaryomyces BOREESEEC X 2B O48EIclE21 MC UTeXEEFTS
AwqeERr AT b OobERL S\~ Zygosaccharomyces @it 30~35°C o b ol {E
FRBERC X 2 HACRESBE L BC-ERSR2EELS )

FEME R Zygosaccharomyces BN, Q; Ry, BRE Ry % Debaryomyces Bic
| N A

9) MBI E B 1 —(Table 5).

Table 5. Salt torelance test of true yeasts.

Strain NaC1 ¢/100 cc Obeervation of film
085 530 10 15 20 28

Ay 4+ MR EGR 4 + — |Slightringat 0,52 Na(l, sediment only at 15%.

Ag H#F #F #F 4F + — |No film and a litle sediment at 203 NaCl.'

By #HF #F #F F +F — |Light yellowish grey film at 0,59, grevesh yellow
film at 595 and white film at 2045. Folded film
at 0.5% and smooth film at 15 and 209 NaCl,

Cy HF WF #F ##F #F — |Very fold;gl film at 15% and dry smooth film
at other %.

Cs #HF HF HF #F 4+F — |Folded film at 05~209 NaCl.

Cs #E HF HF 4F — Dr%.%v;gite film at 50~15%, emooth thin film

' at .
Ca WF WF #F 4F +F - [Greysh-folded film at 0.56~-15%;, white powdery
. film at 15% and thin film at 20% NaCl.

E, 4+F #+F #+F +F — — |Very !uxuriant, folded film at 1595 NaCl.

Fia # #+ + — |Non-film and-ring. .

Mz # W H# # 4 -~ |Turbid at 0.5% and clear at other %.

Ny "G MG 46 G 4G 4+ |Clear. .

Qa HF #F HF ¥ +F — Very luzuriant folded film at 0.5~209% and
floating mass at 0.5~-102; NaCl.

P2 HF #F #F +F + — |Very folded film at 05~16% and ﬂoatmg masa
at 05~1093, ’

Qu HG #G #HG 4G +G +G |Clear,

Qs Ry HF #F #F #F +F — |Powdery folded and climbing film to 15% and
v thin film at 207 Nall.

Ry +G 4G 6 +G +G - lear, :

Rs #F 4F +F +F 4+ —~ |Folded film at 059 and yellow folded thick -
film at 5~15% NaCl, '

Ss HR iR + + — — |Yellowish white, thick ring at 05~5% NaCl.

S3 #WE #F HF HF + ov.grylsg%ded film and abundunt sediment at

5, # 4+ H# + + £ |Non-film and-ring.

Note: R---.ring, F.:--film, G+:--gas, Cultured with the 2.5 per cent glucose

bounillon containing sodium chloride at 25°C for two weeks.

—Wic 15% AHEERIMCR T RRERCRFLRLER 20% AMBEEIRT
HHD bt EFRLPZEBISRBCRT20% AErkrRET 22 22BD T3,
BEEOGR, FHERESTARRE > bl 15% R EIEST, BerR3BE
AR O WEBMAR BT Bk B bitk.
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10) M=% ATEHLILER 1 —Debaryomyces B 13 Btk & W23l D, membra-
naefaciens var. hollandicus, D. sp, Cu P, OINR R SROMEREL D. sp. Vy,
Ay, Ry, Vi BRI Schieim Hefe Nr. 12 L WR D X { By L7t D. saké, D. man-
churicus B D, sp. Si, X Xs OMERHN D ELWEF LRI BDOR

r ORRE Debaryomyces BOBHILATEMEREL 7 L BB VAR =F AC R
SRR X O CHE 2 HA T2 b T, =4 F e U THEEET
T LD WERECEBCRTEMCHAT T,

£ 5

SR E o osmophilic yeast & LT Zygosaccharemyces & Debaryomyces
B2 ORI L OTHOTHFHSHRE SHE S, Sk SOl
HahFEHOR BN bOTh 2. EOoTARERECOA W EFRCNENTS £ { Bl
ANBT LEYUROT L2 bILS.

Mk, BRI, ¥ - ALOMBER MO { 2L LT Zygosdccharomyces BOSHE AN
 TEBAIE RIS oty BT B SA0HENESRE 2 S, MERTHRTRG &

DESREFRe L7V a-FriohRT 28ERERTLEMN 2 b &Eadtdil
PnrHE2 BiLadt Zygosaccharomyces MO Loy B 2. Debaryomy-
ces BEBHESM T RUERATNAL L BRI CSM 2N, el Mrak &
PhalPR Eo¥%le> metabolic activity m®BFECH2LL T2, #AL Etchells
DY 2 ALK — i LCSROBRILSH T FIL LS 25 L RiE S & i i 5 ¢
HET2BEAETCHZLELTWDN, HERCRT IABEOENEM L AL
BhTHAINES. AEEHOS LR MEEONMS A= Adic R ST 2
B e 23 APOBEESNHRCAMALET S VB, BFBMEEEYC, NIgE LCHA
TaboLBbivs. '

TEARE MR I L SRR RN RO S Y RE 1 Zygosaccharomyees
iz A 2 BRWEEER R Untergruppe A (13f8) Untergruppe D (1) o 2BOHT,
BB AR K B & Z. major, Z. Soja, Z, salsus 45k Untergruppe C o
eAD. RUERED Zygosaccharomyces Bl (HLiAiliiis %) Untergruppe
A (3R, H C (2WH# RUAE D (18R TSl & YR OBME &
{r Untergruppe kK A%, WREESCRANCEMLD SIBROICRWE, HENENY
ORBe CEED S TCE 5] EiRk-ein { RO Zygosaccharomyces BiriE
BN Y 2T EANTFOREEROEG ARBERCH O, BHiE, FERERE LN
TR = i n Bk ok,

LR ERER AL, SRENEE E 20 MEY F LW ORI (Rt e e
LV BEBOBIT 2T 2 X0 COHE SN Zygosaccharomyces BB+ B

b GRS, MFMREREREHIC QR AT BT R Ch b S BRELAORKER
T—RAFEC LW 8BS,
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® &

SEHERH DAL CEIFEERE 23 Bkt c Al — R EREL, ok
R gL e

Debaryomyces B 12 Hi#k0 5 5 AR ERECHOCHER T EL ERBEIC XS
S¥ERc 2 YR E (A, ERERCEFENOER) BT 3308S (HEE
Eh bR EREO “REREE AT LD, LAR=T AR X {RFI S,

Zygosaccharomyces BRiGERIEERISCIREARED BERROSH NG Unter-
gruppe A, CRUDEKHNSL 30~35C el &A1 5. P Bl 20~26% &
B L SEFL, BEES pH & 41~6.0 ‘Ch 5. Zygosaccharomyces fit 60°C,
10 SO CFEBE T 243 Debaryomyces BROBH G B5C, 10 SRACH .

RO 5 B Zygosaccharomyces BiXbio®, HWibBHEICIRG-EIR &8 LHOREHE
OREI T 5 S, '

AR U K BRI B b2 T CTO e § O CHIAEEE L B o2 BiE TR Rk
BOWEHRT . WOHEFIR (R ok '
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Réaumé

The physiblogical characteristics of true yeasts found in varlous *Shio-
kara” (23 strains isolated from 15 samples) were -determined. The results
were as follows:

1) Film-forming test was carried out by Stelling~Dekker's method, and
the tested yeasts were divided into three groups: (a) film-forming group,
Debaryomyces specles twelve strains, Zygosaccharomyces, Hansenula and
Torulaspora species each one strain, (b) ring-forming group, Debaryomyces
species three strains, ( ¢) non-film-forming group, Zygosaccharomyces species
six strains and Debaryomyces species one strain (Table 1),

2) The results of sugar fermentation- acid production- and nitrogen
assimilation-tests are described in Table 2. Since the fermentation tests of
Debaryomyces were invalid for the classification systems, the aunthor’s classi-
fication by the ability of acid procuction (mot yet published) was employed.
The regults of assimilation test of ethyl alcohal are shown in Table 3.

3) Optimum-pH and -temperature of growth and the thermal death point
were determined. Most Debarvomyces species have optimum temperature at
25~30°C, while most Zvgosaccharomyces at 30~35C. The thermal death
point of Zygasaccharomyces is generally higher than that of Debaryomy-
ces, and all strains die at 60°C within ten minutes (Table 4).

4) “Shiokara”-yeasts are osmophile and are able to grow in the bouillon
containing 20~25 per cent sodium chloride (Table 5.

The specific characteristic of “Shiockara” -yeasts resembles closely that of
“Miso™ -yeasts, and Zygosaccharomyces of “Miso”-and “Shayn -yessts seem
to be widely distributed species in “Shiokara”.



