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Yeasts occurring in fishery-fermentation products

Part 2. On the general features of true veasts
in various kinds of “Shiokara” (1)

Buhei Zenitani
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The true yeasts used in the experiments.
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Table 1. Vegetative cells of “Shidkara” veasts.

Form | Round |0valorellipsold . Note
Round to oval .5—6.5 4.0—6 4 x64—9.6{Lemon shape rare
Round to oval 4056 40 —-48x48-558
Round predominantly, some oval 3.2—4.8| 3.2—4.0x6,0-6,4
Ditto 32—5432—48x48—72
Round 48—64
Ellipsoid predomi., some round| 40—56( 4.0-—4.8:x586—-80
Round 32—43
Round predominantly, some . .
{ Roune 48—64| 4.8:80
Round 45--80
Em;{go'd predominantly, round 30 24—-4)0:x3,2—4,3 | Irregular form rare
Round 50--80
Round to short oval 4,0—56| 4.0—48x4.8- 5,6
Round to short oval 55 72|40—55x48—64
Round 5664 Max. 7.2, min. 43
Round to short oval 48—-55(32—40:x48--55
Round to oval 3248 3.2—40x55--6.4|Some sausage shape
Round 48—B0
Round 48—80
Round to short oval 42—6,4| 40--48:x4.8--6.4
Ova{yto ehort ellipsoid, round 48 54| 32—48x18—64
Round to short ellipsoid 48—64| 48 -54:54--6.4(Some lemon shape
Round predominanity, some . .
{shoﬂ | pre 4.0~ 64| 32484864

2. WO —REERD RS (Bllg. 15°) oMBRENSRICEEL, 25°C mik

BLT L8 c EOCHERORE, W, KB, Pk B0 BRI oLz
{Table 2),
Table 2. Fluid culture at 25°C { Wort, Bllg. 157).
Strain Note
After 6 days, clear, slight ring and a little ssdiment resembling sand, slow
Ay growth.
As fter 6 days, clear, alight veast ring and sediment.
BiP: | Thin film after 4 days, clear and grevish-white film after 6 days.
Ci-1 S3| Thin film and turbid afier 4 days, abundunt sediment after 6 daya.
Cs Very folded film after 2 days, clear, ring and sediment. Slight gas.
{Turbid and film after 2 days, abundunt sediment and ring, slight gas by
Cs shaking.
E; Pellicle after 4 days, clear, film and a little sediment after 6 days.
E1.s | Clear, slow growth and z little sediment.
Ms Turbid under surface, slight ring after 3 days, white ring and sediment after
& days.
N {Clear, bottom fermentation after 3 days, fermentation contineed for & days,
1 sllght ring after 10 days
{ olded, climbing greylsh white flim and flocculent, turbi¢ and abundunt
Os sediment.
Qs Gaseous fermentation continued for 6 days and turbid, sediment.
Q {Grey thin film after | day, abundunt sediment after 3 days and climbing
3 greyish white film after ¢ davs.
Q, Pellicle after 24 hours and dull grey film after 6 days.
R {Clear, slight gas after 24 hours, fermentation continued for 6 days, moderate
i sediment and clear,
Rs {Vigorous fermentation and turbid after 3 days, gas, ring and pellicle after 6
days
Ra Thin film after 2 days, asbundunt sediment after &6 days.
Sa Clear, greyish white ring and sediment,

8,

Clear, floating pellicle and a little sediment after 6 days.
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3. MRRR : —EERERDDEFIMIERR (Bllg. 120 cREEL 25°C ik
B L CRIF ORI B & #1% L /e (Table 3).

‘Table 3. Streak culture at 25°C (Wort agar, Bllg. 12°).

Note

Yellowish grey, rough, raised and wavy edges.

Porcelain white, smooth flat and wavy edges.

Sebaceous, emooth, raised and entire. Old culture with granular surface.
Sebaceous, smooth, slight verrucose, raised and wavy edges.

Grey~white, slight glistening, rugose and Iobated edges.

Sebaceous, smooth, raised and wavy to lobated edges.

Sebaceous, raised and entire. Old culture with granular surface,

Butyrous, smooth, raised and entire.

Butyrous, smooth, raised and wavy edges.

Butyrous, emooth, slight brownish in the center, ralsed and entire,

Dull, greyish white, rugose, flat and wavy edges.

Dull, yellowish grey, rough; flat and wavy edges.

Butyrous, smooth, raised and large wavy edges,

Grev~white, glistening, flat, amooth and wavy edges.

White glistening, flat, smooth and wavy edges.

Butyrous, smooth, raiséd and entire.

Butyrous, slightly folded at the border.

Dll, vellowish, slowly raised and wavy ed

Yellow, waxy, smooth, slowly raised, shghtly tolded at the border and erose.
Dull, greyish white, moist,ﬂat,shghﬂy glistening at the border and wavy edges.
Greyish white, glistening, smooth, white in the center, slowly raised and entire,

4. ZPRDER | —EaEieh BESHR (Bllg. 107, Gelatine 20 95) o XBREICEH)
L, Biic 1~2 r AR LS9 ke BA O RFRRE RERBETEREZEL

(Table 4).
Table 4. Stab culture with wort gelatine.
Lique-
Strain faction[ Note
{days)
Ay —{50) | After 5 days irregular mass at the surface, slow growth,
Aa —{50) | After 30 days circular, folded in the center and radial sectors.
B, —(50) | After 30 days cu-cular growth at the surface only,
Ci.a | —(50) | After 30 days grey circular white powdery at the border and wavy.
) {White irregular, distinctive concentric rings amd radial sectors
C» slightly, the surface growth penetrating into the substrate,
+(50) After 30 days, gelatine liquify bottle-like shape, and
Cs pas along the cource of the stab.
Ei +(60} | A little merged in the center.
F1 +(50} | Slight gas in the stub,
) +(50) | Merged in the center.
M3 —~({30) | Yellowish white, raised and some gas in the stab.
N, —(70) | Yellow colony at the surface and large gas in the stab,

o (70 {Dirty brownish, irregular circular, grey at the border, merged in
8 the center and many gas bubbles along the cource of the atab.
Ps +{70) | Yollowish white, but greylsh white at the border,alightly merged.
+(70) Dirty white, growth along the cource of the stab and gas.

Qa Merged in the center.

Qs +(70) | Lemon yellow, slightly merged.

Q. —(70) | Dull, grey white, flat and no growth in the stab.

R1 —{70) | Greyish yellow,raised and growth in the cource of the staband gas.
Rs —(70) | Dirty white, gas bubble in the cource of the stah,

R, —(30) | Grey white ﬁat but vellow in the center, no growth in the etab
Ss —({30} | Yellowish wlnte, raised and no growth in the stab.

Ss — (30} | Dry greyish white and folded.

S,

--(30) | Yellowish white circular, raised and no growth in the stab.
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LLLRBiERD bR C Zygosaccharomyces BREH AR E~THllga & L
RTEBECHD Debaryomyces BERBMEORES R THEEEE TR b 288 HD
. WHBRICRT Zygosaccharomyces REHRTRRRL B UNEMNIHc2~3
HE¥BLESISABNY LB ECTE DRkgEL 7. X Debaryomyces BEHEOH ¥
M EREMG Chox. SRR OB R TR S REH LR TED
7ei G BORFRHF L (MR TRRKICBAL THIL 2. o

Table 5. Form and taxture of giant colonies of “Shiokara"-yeasts,

. Form Elevation |Concentric| Radial
Strain (diam. mm) Color and Crater |rings sector Edges
Ay [Circular [Dull, tan in the center)Raised, 3, indis., . [Dis. in Wavy
18-20, dull, grey-white at bor- edges,
der and shiny In the
Ajs [Circular 11 llght yellow in thelSlow raised, (None, Some wave-|[Entire
céenter, groy at the bor- like line,
er.
Bi [Circular 12JResembles A;. Little mer- |1, None, Entire
ged crater. ’
Cy [Circular 10/Dull grey-white, Broad craterMNone. Numerous Wavy
. * |at border.
Ca [lrreg. cir- [Dry, powdery surface. [Merged in Wavy
cle. 22 e center,
C3 |Clrcular 9. |Yellew, waxy in the ce-Smooth, MNone, Dig, in Erose
nter, white powdery at 3
(border. .
Cs [Circular 13)Whitishyellow in cen-Resemble |l in flat part Entire
© [ter,grey-white at border.(C,.
E: [Cire. 5. iGrey-brown, ssbaceous. None, MNone, Entire
Fy |Cire, 6, Dull, grey. Crater, 1. Nene. Entire
F3 [Circular 3, [Brownish grey-white. |Raised in |1, None, Entire
the center,
M3z [Circular &, Yellowxshgrey in cen-Slow ralsed. [Some dis. None. Entire
N, [Circutar 12.Yellovﬂshgrey, grey a Dout::'e Wavy
crater,
09 [Circ. 13. Dry, whxte powdery. tat. 2 dis. Streamy. |[Erose
Pa [Circular 11iGreyishwhita, moist, [Slight ele- [Some dis. Numerous [Wavy
glosay. vat. in the dis,
center. .
Qu [Circ. 11.  [Brownish in the center,Triple rais- [Divided in Entire
-white at tha bor-ed crater [ zones by
der, vyellow waxy inform,cone. [color,
middle,
Q3 [Circular 16/Dry, vellow waxy in/Flat. Some dis. |[Folded in |Wavy
© |center, grey-white at center.
Q4 Irmg cire, [Moigt, vellow waxy inFlat, slight Mone, ig. in Irreg. to
the center. n[cmter. _margine. |lobate
R rregular Moist, grey-white. ' Lobate
Rz [Circutar 12)Yellowish grey, dull, [Raised dou- Numerous (Wavy
) moist, corsely granular|ble crater, indis,
Ra (Circular 15 Moiat, glistening, grey-Fiat. Dig, at the Irregular |[Entire
white. ]mn rgine. ed.
53 {Circular 8. |Brownish vellow in cen-Pulvinate. f. e indis.[Erose
ter, grey at bordar,
S3 |Cirealar 16Yellowish grey in cen-{Crater, slow-l, Folded Eroge
ter, white ciliate. l{aalevated numerous.
S4 [Circular 13|Brownish in the center|Ralsed None. [MNumaerous |Wavy
waxy at the border. [generally. at border,

Note; Dis. or dis. .--distinctly, indis.-- - indistinctly.
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5. E-AUGE : — Stelling-Dekker o&3EEAGL
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(Ths (HFEZR). Fig. 1. Giant colony of
Debaryomyces BOBEREHFISF LK LEE Debaryomyces sp. Ca
A LI\ & BFS B3R BAL T\ DS B o s ARt Tor

L7c Debaryomyces sp. (Ca) OEF/IBcRD 2
EERILT R TR O B 2 Stk ol 1 ) Bhicfitkic BA L THRE L.

b =3

MOIE 1) SIEPAC LB OB Y55 B0 2) BN O

EFED BRHOTOOHMNO BICEIT Lz, ABICR T AR BAE L 2HIEMRE
(23 |@ik) OFEATE IC R ORIk Y L.

M TSI B S O TH B, b Zygosaccharomyces BEIZVEA & T~ICER
WmiE T 29s Debaryomyces Bid 1 ~ 2 Mokt & T H0% I E 5 45105 mia ¢
B 5. EFNARICR TRESLEMRIR TR T 2MEEE M E R T Debaryomyces IT
BT a. WEREOD BB LT Zygosaccharomyces [FTH 0T HENE
FIEHERE TR I WS T 5. INBSRIRR TERICHIHE O siEBE R Bl
#hvDde. Debaryomyces BO Cy, Mo B KEHK AL 2 £HCE0MEH LSO
Debaryomyces BOLOEFHELTWS.

AKFILE IR BRI B LSRRI A TAT D72 b O CHIAIRIS T YR 5 O 7e 07 205K

RICIRBBMOBLRT 2. MEEHFEHAR (REHR) ok
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(1) Bl : Tk, 15, 151 (Rioh

(2) AHT « /NT  KEHEHEES, 22 292 (FE2).

(3) Stelling-Dekker, N. M: Die Sporogen Hefen (1931).

(4) RVHLLH : 822, 18, 681 (I 15). :
.( U R K B L )
(R o e S B R )
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Fig. 2. Streak culture of "Shiokara” yeasts on wort agar.

(6 days at 25°C.)
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Résumé

The present investigation was undertaken with a two-fold purposs: 1)
to obtain the synopsis of yeasts for the taxonomic studies, and 2) to
‘determine the specific features of “Shiokara”-yeasts. In this report the
description of morphological and cultural characteristics of true yeasts (23
strains isolated from 15 samples) was made, _

The summarized characteristics are as follows: almost all of the species
of Zygosaccharomyces have a round cell while those of Debaryomyces have
a round, egg-shaped or ellipsoid cell containing one or two oil draps (Table
1). Most film- or ring-forming yeasts belong to Debaryomyces (Table 2).
The fermentable strains of *Shjokara* -yeasts belong almost all to Zygosdc-
charomyces and their fermentability is continmous, though not vigorous. The
streak culture is shown in Table 3 and photograph. In gelatin stab cultures
the liquefaction could not be observed except in some rare cases (Table 4).
The giant colony of Debaryomyces sp, C, is different from any of Debaryo-
myees already described, the former showing many characteristic concentrie
rings (Table 5 and photograph).



