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Yeasts occurring in fishery-fermentation products

Part 8. On the origin and the significance of
yeasts and bacteria in various “Shiokara”

Buhei Zenitani
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B LT ABEMOEE, ST oW TREL, ChbEEHOERATEEET BT S
WOV TERT 5.
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Table 1, Population of bacteria and yeasts in some kinds of “Shigkara”™

Bacteria Yeasts
Products N;éCl ! pH per gram per gram Note
174 5.2 4,470,000 1,600 Brined liquid
c was used ag
Ika 15.2 S.f! 3,580,000 1,820,000 samples,
73 5.6 24,300,000 95,000
217 5.0 1,550 300 All solid rélatter
was used as
Katsuo 15.2 5.5 230,000 25,000 samples,
148 5.6 1,800 150

Note: Counts of both microbes were made after 5 days at 30°C conventionally
by the plating methods with wort agar (109 NaCl, pH 5.0) in the case of '
yeasts and by nutrient broth agar (10% NaCl, pH 7.5} in the case of bacteria,
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WL TR R, v =, P, PSRN TS h oL R/ v A, 7Y
EOARBELFIHTL QL NE>TTOEEY £\ FE2CHPUIER DA, AR,
BEARGT L2 THETS. L L R0 HOBEMERLHRD 3 L iTE R UREED
B R D LENE b BROBEIC O T4 O B HE RN EY R L [ R L &
HAvTilE L R HEFaEREL b 4< Table 1 o jcitE Ricr>CEL
SHBL A, ¥ BERTVMEE L B 100 BEEL i 2o b2 2 X o HF HM
DEFLERIND.

IL HEEhomBEL 8L M

A) B — AEREFEAVIUOEEO REMNRRORLT T Torula BTh
D EBELNT A OZH I FHRBR LR L TASE ATt H S - X ROR
S OFEREHEREY RN L Tl Candida BTh s L XLz L E.

Tabie 2, The identified species of veasts and bacteria
eccurring in various kinds of “Shiokara"”,

Yeasts

Saccharomyces roxxii Boutroux,
Saccharomyces kyushuensis n. sp.

Hansenuia anomala (Hansen) H, et P,
Sydow.

Debgryomyces hansenii (Zopf) Lodder et
van Rij.

Debaryomyces nicotianae Giovannozzi,
Debaryomyces nicolionae var.
Salusus n, var.

Debaryomyces kioeckeri Guilliermond et
Péju.

Debaryomyces oviformis n, sp.

Tarulo psis famala (Harrison) Lodder et
van Rij.

Candida mesenierica (Geiger) Diddens et
Lodder.

Candida parapsilosis (Ashford) Langeron
et Talice.

Candida parapsiiosis var, intermedia van
Rij et Verona.

% Candida polymor pha var. shiokara n. var.

Cryplococens sp.

Bacteria

Vibrio marino praescens ZoBell et Upham
var,

Vibrio adapialis ZoBell et Upham.
Vibrio aguatilis Gunther var.
Micrococcus anrantiacus (Schraeter) Cohn.
Micrococcus cilreus Migula,

Micrococcus Ravus Trevisan,

Micrococens epidermidis (Winslow and
Winslow) Hucker.

Micrococcus conglomeraius Migula var.
Microcoecus varians Migula.
Achromobacier sp.

Flavobacierium marinum Harrison var,
Bacillus subtilis Cohn emend, Prazmowski.
Bacillus pumilus Gottheil,

Bacillus repens Gibson.

Bacillus ciyculans Jordan,

Bacilius brevis Migula emend. Ford.

Bacitlus lateraspoerus Laobach,

Table 2 X 51 Debaryomyces BRELFN WWHIC Wiz Saccharomyces &,
Candida BFF Torulopsis BONRE 2t Saccharomyces rouxii 1 2EihEM:,
SERWT, WEHRROHES LA IR T AR A S his. SIS
7-§8303 Debaryomyces nicoiianae, D, Rlocckeri (e 280t Torulopsis famata)
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Wk Candida parapsilesis N ATy Fnefich>t. ¥ Debaryomyces ovi-
formis nov, spec. {LZEEEES G &R Ll 2 oV ESERELES b SRR A FEL inv
D. tamari Ohara et Nonomura® ' 48Ehi-NTI DX 3 AFRMOELSENE
sl CwWas B b, '

B) WM — KM SEPEMFILA 0N AR & ik
Hirl, AEAO L 5 EERIA TS D, AEABYER L L DEOWTREIA S
TV OTERTIMEDRERE (Y F, #% 247, 43, v=%) OfE"C
DNTEFFL Table 2 X 51 19 BRI 7.

Vibrio marinepracsens, V, adaptatus, Flavobacterium marinum o) 5 o
EMEO LA LA, CHRLPCTRIFHERETH 5 & LLRERK O L O 50
AhighZ L LRRERRZES NTHS.

Lo« &R, AR AT L REENS SO TRIZ Micrococcus auran-
tigcus, M. varians ®0° Bacillus subtilis 3B x5 hi-.

FEB R OBRED b E TRt Debaryomyces B Candida BHIALAMHHL
Saecharomyces BIIFM Zygosaccharomyces Bizlibh, FEE @4 R
T < SANTHETMOBIERE Vidrie Blc X o T 52 LR Bbh s,

L 45050 R S 72880 L M

AR OB R OREN T Ch o TRMMER L 435 RRTH D Ltk
AREONFCEEIZ DWW TSR I T 5. EEII0RE « Sl < 53T « R
UL B HES T B AVEEER A Table 3 0 3 i BRI L &HOME HOSHRA T
L 7=

AREENR R ORKE FICHRRER -5 SO AN LIEELA X F AR ORI ok
IPROBR it i b\ Saccharamyces rouxii ¥ S. kyushuensis nov. spec.
KOG ER I « RS L ES SRR e LD TR . BX-
FEIONLF ORI S E TS A XL L, FEENCITER « thg O 5 & BEAE
&L EMED, B TCERE bOrEL. L LA SESEORERART Bacle-
roides halophiius Hanzawa et Sasaki"™i8RHNT5H¢h 5.

* ETE NEPRHBIC Candida polymorpha nov. spec. : RAEHOFMREIRRIhL (b
B BFA R 23k, 28, 717, 1954). ZOWLHFHIDMGEL L Candida polymorpha Li3
S B AE TR IO 2. 2 T U R AR T 5. oL 2 7 b~ XEOREEE
H4rA L Cross formation NEHOBRZIES L L ANFHROMGTR ALY, T2/
MR EOWSI DL A HERN B RIS\ UHsT 5. SOoTHZRE D Condida
polymorpha Qhara et Nonomura var. shickara nov, var, 2¥[IE3 3,

Note : Candida polymorpha nav. spec. reported in the previous peper is cmended as
Candida polymorpha Ohara et Nonomura var, skiokara nov. var, due to the publication
of the similar yeast by Ohara & Nonomura (J. Agr. Chem. Soc. Japan, 28, 717, 1954).
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Table 3. The distribution of yeasts and bacteria

in various kinds of preducts.

Products

Yeasts

Bacteria

Uni-shiokara.

Saccharomyces vouxii,

S. kyusuensis.
Debaryomyces nicalianae,
D, nicotianae var. salsus.
D. kloeckeri.

D. hansenii.

Candida parapsilosis,
Hansensnla anomala,

Bacillus subltilis,
Micrococcus citreus,

Tka-shiokara,

Saccharomyces rouxii,
Debaryomyces nicotianae,
D. hansenii.

Candida mesenterica.

Micrococcus varians,

M. conglameratua. var,

M. epidermidis,

Vibrio marine paraescens var.
V. adaptatus.

Bacillus re pens,

B. subtifis.

Katsuo-shiokara

Debaryomyces nicotianae.
D. Rloeckeri,

D. oviformis,

T'orwlopsis famata.

Candida polymorpha var,

shiokara.

Micrococeus cilreus,
M. epidermidis.

M, Aavus,

M. freudenreichii.
Vibrio adaplatus.
V. aguatilis var.
Bacillus subtilis.

Miscellaneous
products

Saccharomyces rouxii.
Torulopsis famala
Candida parapsilosis,

C. parapsilosis var. interme-~

dia.

Micrococcis varians.

M. citreus.

Bacillus brevis.

B. circulans.

B. lalerosporus,
Flavebaclerium marinttm var,

MEOEEHEBT X 5 Vibrio Bl U Ackromobacier BN U A SLE L
Bacillus BiiEedcitiminte AR 0B LB 0 AP OTHEH EEL LRS.

IV. HFHORMAMORTUC O

HEBESHOFER YD & L i8S FEEL C L CHERCRREAAR, SR
TR EVTA < MBUR LS BEE L B A XD BEHOHBRY 5115
2SR THS. BEROBERNEHTECHE T 2 BE020 L bW O&
fiE e AR L 2B L 1ISREMR 3 L O Th L L E L il b,

A) BERMY— ZoBell'™3FiEse3: LT Endomyces, Saccharomyces, Torula,
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Mycoderma, Dematium Wf Oidium D HEBR BT CEM) O OFESE L ILEBRIC
fEfet Db oo, e LAMEL 1L V2255 ERLTWS, FH-crriE
TSRO BRI ¥ T 00 RSV « KIKTBIRDHESR, B & Saccharomyces,
Hansenula, Geotrichum, Candida, Trichosporon 1o ¥ 2BORE* WL T35
LGB LIETS 2 L LML IS, ST VNS T ) DRt L I’
CHEE AT 5 WTEMA R Ch 5. WehmerSik # 7 557 [ D AR R IC
RSB & B KA ANETESE BT RO Rtk ek s Torula Hi v =Bk
AR SR ENLERNLES L Hat., %74 Mrak & Phaff™ (28RO
Debaryomyces i%. Air born yeast Tk Lfe. HE Skinner & Connel'® R
W « P EAE R 2 X 0 b AR NIRRT L R L T 2 e b
Ba B LIMF ORI LHERTNETCH 5.

B) MM — Bok 5 Mmoo ERE b R BIK L e A S b
DCHC, RENLOEALRREDSOWHCRLITE S,

B B I KM A DR AL Nl S xR O, L JHAK, BT RD
B R AV RCHEHC I L C < % P & BERAIE R A T b T e 5 D
LI L S ERCBLE LB 5RETHB.

V. BRRL 7 5RM0 5%

KRR A L2 ORI £ B REES Th ThfiledT 5. BB HEFERR X
FOWER, BEMROAEOBRAMC L % LE82 it R a1 5 LI
I HEFLE—B LT, Brkoddehbs7 2 JMEOMME W A2bR5EE
CITHAESEAS, e 4 AR W TSRO ES R IR cH o0 HFEL 7
3 /ROBEMDICTR I < L1k LA SRR OMBEMORe bh 55, PBrilgko
Mk « MUkt A BT 5 L HBUIC 0T B REEECIC BB OB CREEE
Ba b, KRS Y I RFEOBERIC R THIEED = 2 7 3 SRR AL T O
ity UHkE L bR GO L ®L, MHh 4 dHECHK - BHBRPAERIEHCKT 5
REE o BREOERR ST, FAEBKIE MEROZ s BRI X (AT B LR
e,

IREOREMEIRARCAER L 2 28, ARSI LSRRI e L ok
(RS 4 R U B\ LR RIO M FFs AR X L 57 & L TRRHOBROITTH
hadorMbhb, Lo HAO 20 51 kRO 5 2 ¥ e { itk
MR R DS L FlT 5 o L By, REREEE R A dl A v R
SISV B E RV B O EHE L il b L AHAMEMD Debaryomyces e
Candida WrHERICLOEHY ERTAETH DN ChbieORNEEC kIT 55
v Ty Césari, Césari & Guilliermond™ 2 )5# 8k s\~ T Debaryomyces
BN SEF R B I SR 2 L AEIRL Ty AT iy, choBlo4Lem
EC VTSI R BE D TIRED TR CH S, BT el 5 Mt O I BERED
e Ardigs LB Ch 2 255G STHESMRR U Rl o ek ofiftcfir24 0 2 B
s
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1. SSEOBEE Gl KEM TR a3 E R BRERTXT Torvla RLAEERT
e T A EEE AR L Ao BT BT B 29 Witk s oW TR A B R RS A

2. ETEE¥IL Debaryvomyces W 19¥k, Saccharomyces B9 R0 Hansenula
B 1HCR 2 AT R E /ot C Lk oA R LRIL CE LW TH S, RN
ST Candida B 5 ¢ Torulopsis B2 Debaryomyces BORLEREL R
Ihibht, heREERE L LT Cryplococeus B 1 Hxt:.

3. #EeFEthd Saccharomyces RITHMREREO R HiE L N4 0 Zygosaccharo-
myces soja, Z. japonicus, Z. major var. miso B¢ Z. miso v oim < BEah « gy
BERER- 4 L 2234 3T Saccharomyces rouxii i1 72

4. Debaryomyces Bikdkd HRIIC M ENT OM OARHIEROSERVOE
IT &, EDHWZEN, BEMEOESNNGERT 5B Debaryomyces nicollanae 8
B, D Rloeckeri 3¥k:iET SERVLTTAE, FREE, O ROTAEDLAETA D,
hansenii 2 58S LT

5. I -EEREILT 2O R RN Ch o Candida mesenterica, C. pare-
Dsilosis KU 0 EW intermedia, C. polymorpha var. shickara OFF4¥:T
Torulepsis famata 13 Debaryvomyces kloeckeri Ot EHL 1.

6. SR OG- HEMA 4 5 Micrococens B 7 B, Bacillus B 6%, Vibria
B 3Ey Achromoebacter BXVC Flavebacterinm B4 1 Eiyit, FeiiEroi
HMEOHAREE TN LOTHS. BRI\ TIE Micrococcus BhvE &8
Hain L Bacillus By T OEANEL {Rv-0THh L AN : B3 chs,

7. FE L CEEE LS~ L 0t Saccharomyces yvouxii Bir S, Eyushuensis
O 2 ECEMMEEO BB oA L i d B2 Bb LB IRC . ¥ o EiiE s
BTk Vibrio B Achromobacter R¥® SRHE O ILEIL 2 H TR BRY
55,

8. M ORI - A AR O Ch L R RO ARIECH
KD 5\ EREN SHLMA XN D L0 LB L OIS OT BRCHERc iR B
YH.INETHD.

9. SLF OB HORIBL IR S RO BRSBTS I AR AR L fr
T SER {ERRAEBEARSE & Bk A A L B F S DR SRARH & B0 C Bk - G ST
CRIC i L B RER D&y AT 5 L Bbh .

10. C ORFFH KT Saccharomyees kyushuensis nov, spec., Debaryomyces
oviformis nov. spec., D. nicotianae var. salusus nov. var, %0 Candida poly-
morpha var. shiokara nov, var. OEAE 4 48 1.

ZABFITNE SRR BEA LR G M L Ao 1 G RS AR Ao S A Y o B
RO E YT S, el ORE O 8 M EIERFR . (R AR wilnof.
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Résumé

in the present paper, the identified species of yeasts and bacteria, and their
distribution in cach product were summarized. The significance of these microbes,
togeither with their origin, in the processing of the products, was discussed.

li seems that the bacteria, associaling with lhe yeasts, arc mainly concerned
in the ripening process, especially Micrococcus and Debaryomyees or Candida
having oxidative abilities are responsible for this process. On the other hand
halophilic Vibrie or Achromobacter which presumably originated from marine,
and Saccharomyces seem to be unfavorable for the manufacture of this product.



