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Yeasts occuring in fishery-fermentation products
Part 1. On the generic classification of true yeast in “Shiokara”

Buhei Zenitani
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O BETROR 2 BRHCR THENDSIEEN L B2, Thic XOTHR LR L
EINHB TR OTLOEE S 2. MICEFHEEP DIk INELCHRN, NHED
BOIEREE L Bk ROCEROEHIC XOTRREAND. ZOBRAEIZE D HEH
(EFEEC X ) BBERICR TRBMAMISERT 2 ¢ L 38T 4 MIEFCE T 2834, BRI
WIED O, BEEFICE T 2HKK? OB X OTH LM C A, BWIEHOMEN
O 5 LHEECR TR CETDORENS 2 BHEECE LTEED T SRS
HIECY (R IC SMOBREBHEET 5 ¢ L PSR LE SRS 3SR LA b -
WELD AT Torula BREEHRELSEEL 7. AH, NAFRS @E/PEEOR BB
OFMKRE LT 2O Torula BEHEY SBEL7. MFEE AT b EHEE E RSB
OEFRIBLE2Z b2 Wehmer® (2R ic SHOBHE ¥ 804 IC “Salz Hefe”
LFRL Torula Bt Atle. ZOM4NR, B HK? 1k EiSigD L0 Bk L LT
Torula Wehmeri Hanzawa et Takeda ¥38%, ARRED Z/KEHMEAOF PO—E
& E LT Torule Otanii Kimata %538 Ut WEEICKEEMT R DIRC Torula &
OBBOHIBFEEEINT VWS T & & MOBBERO R L & K\nic HET2ECH
3. BOLEEMBIENO S bR, 4, Bk, Cucumber Brine &70ina MM&
ROBHEICE LT3R 2 B SR RIRE S AT b S8 0 RIE B B OBESS e 2
PRI REREREORTHROEB M A L LIEHINLTVW3, .

EETKEBHEMSATEA C LCEXER EBN AR TS 21 b #D FRE A
BB E T2 L rBRE LT20RR, RERUERCERLERY L OMEmo 5
SERECET 2R LT Ok, LORRESHOEEMEHE FER L O TR Om 2K
EERD DAY I NN TT Torula Thp2LERMINT WS C & IZRTRRS
BRIEDARRBICERBTHLZ T LEHERH LY. AEXKERHERMOBRERICHEL
BREHECE L WEESH 22 L ¥ b Lk
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WEROHHTRKEM LD D SH I N7 BREHE BT Torula B HFEINTH
3. RUEDLZO—MERTRBEREE CHORE LT RTHRRBR Y BCHEHROS
CHRETNERT v &%+ Torula B AN bN2Babh2 LEbND. —HKiChH
FHERCIBLC EAHBHOT HHKROIT 2 WTERE A WEET Y MIETHE
HWERET2C LR arBE RN TR ABBROGREY WH TR EOEBOFESHL L
NTWD. S5IC TR TR REET 5 T &3 0l BHSIC B i, 311
WY, SRR ICH CHERRID 23K 2355 S WATE XHIEHE, BESAZEIIHER
Ky H\v, Cucumber Brine OB cE Tk Etchells ZUF Bell'® 8254 Al
THTERHCEREE: LT TW3EErBNL TV 3.

WO S b o RTEEC KR FEES 2  HBORBR I RIcHKOT b AL ETIED
Zygosaccharomyces [BR#E&IC FEE T RAITERERE~ v =Y P ERHE, KEITHE
REFAREN T2 e VT2 AR LOZCECHRIHLT 37TEKO 55 298
HRE BICEHREE L vEA T 2 © a3tk

A. RiEEHE: - NEREITARECE LWRE Y 52 20 bIEEE] (16° Bllg) I
Zziuc 1% WH T B0 Uje ERPUN CHEERE L RIBFE U 7e At ies: ¥ RO BRE
FAEOFRMEEIC A S I HERE U7z,

B. MrareiABERdk - JGome FE A L. 1) Gorodkowa %K, 2)
HREMED, 3) 5% REL 2% iS4 a v, 4) ABIFABERD, 5) HRER
VHER (6° Bllg)? 6) ~7 v+ 5K, 7) #r®, 8) AZ, 9) B&H#A, 10
A (EREK U HRE S % 6 AD. .

AR 25% 307 o i e E U H o8l U3 S B c BT E R v

OB FERERY 3 C 3 I U2 S el T B & 508 Le. SR IT-4 R s k0
0 & TR T AR I 4 e

(1) EAiHER--FIPLLEAIK IC 10 45 B D 0.5 % ok & iz 1 BB, BHKE
BHIL 109 NaOH ¥ HIWTMH ¥ 4.5 CFHE LER 2% v inz CHE I L.

(2) ~v=Y rER--~<r=Y105%, ~7 1> 10%, KH,PO, 0.1, NaCl 1.0
%, CaSO; 1.0% ICEK 2% ¥ 2 CTHEC L. '

(3) KEH-ER--FBES %, WHERE2%, 77V Y »25%, CaCOs 1% ¥ 304>
s LI RR 2% ¥ Iz CHmIC L. v

C. IFowkEA: —EeR#ErSA R Debaryomyces BOMT-OEOTREE S
4iciz Kldcker ORT-Hutkic it WiERR L 7z,
IV, SR RLICIMEREIR

e 37 Wk th 29 Eikk OMTEERTED 7. HEER W 2ROM L THTFHERT-OR
B Figure 1 © 84 k3 7. Zygosaccharomyces B O RT- 4P REET 5Ot
WHEERE CHE &30 DN FE b IEERB C R REE BB E Ny R Q0 28
PR AT R OB T4, L. L Ry RO R; & Gorodkowa agar - Tik#f
CEAT B UEAIER CRRBESY L. (Rilic BE 2). Debaryomyces FED
T4 12) RO 13) %t Gorodkowa agar & AEEICE WHEEREY 52 7.
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Table 2: The ascospore-formation of “Shiokara”’-yeasts”

Strain Spore Sporulation Test Culturing Note
Form | Size (#) 1Number* Tp°’.C|Days
A, Round | 25~3.0 [ 1~2 Gips block 25 4 Spores, more or
A, Cy u 25~3.2 1~2 Gorodkowa agar 25 4 less warty.
B1,C1,Q5,R, 7 25~30 1 Gorodkowa agar 25 4~b6
C, i 3.0~4.0 1 Gorodkowa agar 25 4
029: é: d Q“} // 25~3.0 1~2 Gorodkowa agar 25 | 4~7
Ss Iy 24~30 1 Mannitol agar 25 4
Vv, // 3.2~4.0 1 Man. agar and Rt.t | 10
W, I 24 1 Rice bran agar Rt. |6
Xy iy 2.5~3.2 1 }Mannitol agar Rt. |8
X3 v 25~3.0 1 25 2
Y, i 25~3.0 1 Rice bran agar Rt. | 10
E, Round | 3.0~4.0 1~3 Kombu-extract agar | Rt. | 20 \ Spores formed by
59, NaCl, 29; glucose isogamous or
Bouillon agar 25 12 heterogamous
F, Round | 3.0~35x conjugation.
~oval | 3.5~4.0 1~4 Rt. | 20
F, 4 2,0~3.0 I~4 Rt. 20
N, v | 24~30x
3.0~3.2 2~4 Kombu-extract agar| 25 4
Q. v | 24~82 | 1~2 Rt. | 25
R; y 25~32x
3.2~4.38 2~A4 Rt. 12
R; i 24~32 1~3 J Rt. 12
U, 4 24~32 2 Mannitol agar Rt. | 19
35 5 Spores formed after
M; Round | 3.2~4.0 1 Wort agar Rt. | 18 unsuccessful attem-
- pt to conjugate.
C; Cap | 20~25 2~3 Gorodkowa agar 25 5

Note : * Spore per Ascus, T Room temperature.

Figure 1.

(A) Debaryomyces sp. By

(B) D SIS. Cg,
(C) D. sp. Oy
(D) D. sp. Sy

Asci and ascospores of “Shiokara’”-yeasts.

(E) Torulaspora sp. M;
(F ) Hansenula sp.

Cs

(G) Zygosaccharomyces sp. Ny (Isogamous conjugation)
(H) Z. sp. R; (Heterogamous conjugation)
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Z.sp. Ny (X 1000) Z. sp. R3 (X 1000)

Figure 2. Sporulation of Zygosaccharomyces sp. Ny and R;
on “Kombu”-extract agar (after 5 days at 30°C).

Debaryomyces BDIFETH 2 WTF-ODOHBEHICH C BRI & BoR0 KT
R xR BT Mrak XU Bonar® 3o HILIC ZRIRSSHE TH 3 LT3
3, FEDBHE TR Gorodkowa agar X ) b KBHFERERICIBR LT c RESHBRT
DOTHREORBIRESHET 5OTREVWLEEZ BV,

V. EEEEBORBLIE ,

BIERAEE 20 Btk 08 $arB ¥ Stelling-Dekker O4MH #51E Lz Skinner®
DOSFCHENRET 2 & % 3 0N Th 3. WEIRTHEHE T —5 Fungi Imper-
tecti L —EL7ehEBEAE REMREOBARRBRICES.

Table 8. Generic classification of “Shiokara”-yeasts.

Genera of Endomyéelaceae (Adopted from Skinner)
Class Ascomycetes Oder Endomycetales.
Subfamily  C. Saccharomycoideae.
Tribe b. Saccharomyceteae. ‘

Genus I. Saccharomyces.

Subgenus Zygosaccﬁaromyces -------- Ey, Fia, Nl, Qs, Ry, R;, Uy, 8 strains
Genus II T-avrulqu;ora-_ ------ e Ms. 1 stfain
Genus 1V. Hansenula---------------. Cs. 1 strain
Genus V. Debaryompczs-------«---- Ay, A, By, Cy, Gy, Cy, Oy, Py, Qs Ry,

S., SS} s—l: Viv Wl) Xy, X5 Y5 18 strains
Non-ascospore forming yeasts and yeasts-like-fungi.

Class Fungi Imperfecti Oder Moniliales
Dy, Ky, My, Mg, Os, Sy, Ss5, X5 8 strains
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A TR 21 50khhs D 3B U 7elifR: 37 ik 5 BIMILIARE S Debaryomyces &
19 #k, Zygosaccharomyces [E 8k, Hansenula JEiic Torulaspora |E% 1 #D&
29 Wik TH O T TN L0115 b Ok 8 kT h Ok,

FE SIS R CHALD/KFEI L b B S N2 /G £ Torula B L2
TN OWHDFERIC XX ZDOKHAHITIEMHEE TH Ok, FFRXREMEOM
T RABRICHER E 2N TV TR R O AR A riF RO LA Rk
FHOTHWS C &iC XD TRERBIC XL OTRETIHR RO OB R Ty i
TILRETEAT 5 C &Rz, EOCTHHEDHECHT Torula @ EFkENTNWES
I ET 2T 2.
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es FTHD T EFMOMBENERILLTHLWRETA 2 EH# 2 b s,
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Résumé

The present investigation was carried out to obtain the basic information
on the classification of yeasts in various kinds of “Shiokara” 37 strains of
yeasts obtained from 21 samples were divided into 29 strains of true yeast
and 8 strains of Fungi Imperfecti. The true yeasts were classified as follows:
Debaryomyces 19 st., Zygosaccharomyces 8 st., Hansenula and Torulaspora
one strain,

As the sporulation of salt-tolerance yeasts is very difficult, in some cases
impossible, by any common method, these have usually been classified as the
asporogenous yeast (Torula). The author could achieve the sporulation of
“Shiokara”-yeasts by employing three media described below, thus establishing
the superiority of these media to other ordinary ones.

1) Kombu-extract agar : Kombu (brown seaweed) was extracted with ten part
of 0.59 sulfuric acid for 24 hours, filtered and adjusted to pH 4.5 with 10 %
NaOH, then agar (2 %) was added, tubed and sterilized. ,

2) Mannitol agar: 0.5 9% mannitol, 1,0 % peptone, 0.12 KH,PO,, 0.59% NaCl,
1.0 % CaSO, and agar. ,

3) Rice bran agar: 59 rice bran, 29 dry yeasts, 2.59 glycerol, 19 CaCO,
and agar.

The results given above lead us to believe that the classification of all
yeasts isolated from fishery-products as Torula is due to the employment of
the common or incomplete methods for the sporulation,

Compared with the yeast flora of the agricultural fermentation products, the
characteristic of the yeast flora of “Shiokara” is considered to consist in the
most widespread distribution o_f the yeasts belonging to Debaryomyces and
Zygosaccharomyces.



