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BIRES 9955
)R PE D LR rY 22 7k EEY B O iR A

BhBFgeE AR ¥ (R)IRBEEHRE REBFER)

TR DGR E L L LRI K EEYRS., FICEET RS (85 10~15%) 122V T,
WRBOEHE VTS MICED 7 n—TFRELE, 12 OREET CRESN TV R
34 BRI OWTHNLIE, MR RESEIIIFEEDOILERIRE Teragenococcus T
BHote, LHL, %@%i&uﬁ%iﬁfc%éwt;@é&t:;orka&fw\ BT (<10%g) ~107/
g’é%5fco TS BV R EE A OBRBEHLEETHDVITE A ITI>TERY, Bl
PLTF~108/g Choiz, ZNHDEERIIS Na—Z2inbD LD LK PR bz, ZIOIFEET
BB 3 MEDOLT, FRUERECEENLBERE LB ES Lo T, BT fox
REBEBRITAEE Tho7o i, TOEEYL 0.1~1.7g/100gL BiE TR ML o TR o7, E3E
e F Z SR (VBN) IO 12 50~230me/100g Th =72, 35y 5%‘%711%@&&1%1%2,%” 2 B
IZDWTHREICFARZRE R, VBN BIUHLEOBIIARVIEL, ThEh, 30mg/100gBLT

0.2mg/100g T o7z,
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B ES 9955
)L FE DAY 72 K BEHUR B O SPR YR

BIEAIgeE AR % (R)IREBEEHRTE PR

1. HKE®

o> B AMEHIRE FARICR )R CThiR 4 R AN EOIEY (BEA M) | FICHEBRE LRk
EIREBBEETHEESN TS, BIETRENTLLEDINOKEEY R & P TIEEL
OWAEMMPIEBZIToTRY., P THILBREBENRECREMSICEE T2 RSN T
%52, EREEARITABRETOLO ., TNHED PSRRI L THAEEFOZLR ML
TV3Y, KEEBRGIC OV THABEREALLL TOMEMEAMIITER TNEN 28, 2
NETOFETIELD, 2L 2, 37FTORE. HEVIFRIETOR A IOV T ShIZGE 2
ZL INETOREBEN, HIKSH TVEELOBETHLAEETHNENITALNTITRL,
BEEETHEEZRLND, AT TIL, EiEE bR KEED R &L, EITHETRAEIZOWT,
12 »FFIOBETO, HEOBGBIZOWT, FEMEMENOEH B IO DRMEN S D
RRELIZ,

. MRAHE

2-1 SERME

— B (BHEH9) 72 B T EOMERE T O BUEE Fig. 11T, ShETicl> TEITIA L ORI,
BE, ., FRAREIORMNER L 13S0 Bied, R TIEAIRAO 12 OBGETTH LRSI
TOAHEET R G, 1~TREEOARTE, #3480 AL, ThTLOEREDHHOITINR
Waorselll, ST @%%ﬁz:ﬁtw:o

ZOfh, BT 3 B SEE 1R FBIET 1 A IOV T RRICRE LT,
2-2 WEMI7O-50R%

0.1%DEREELABRAEAKE AV TEREEBVICHRULRE 0.1mL 2, GAM ZX i
(=yRA) | BT MTFFAPa—REREEM (= 21) BIU, TNEI 15%NaCl A I-FH4TE
FEOEFEEHITBR K LT, GAM EXEHICHSOWTITHFREBRBLUAF — L7 —ViEY R AN
TR IER ATV BT M TF XA —RERBEHDOHE, FRIFEROAZRTENELN 30CT 7~
10 BRERL, HBELZan=—Z 2o\, ar=—0AaRBIOFEI Lican=—TF K
(cfu) ZEHR L. MR EE, 'S0tk W57 — YO E, HRNEE OBERLEETV,

BT . PSR IR ERE . B R Y DL~ LTS BT LY, Eo AR
T, 15%NaCl M 7= R IEHICFE B FTRER B A R L LT,
2-3 {LEBADRU

KRB BT L 7= . /K% B (Sartorius MA30) ZFAWCEIE L, pH L 4 FEDOHA
AU KITIBFR U=, pH A—4— (Horiba F-12) CHEIE LTz, 38R E B A KT 10~20
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[EIZF RS e (ATAGO ES-421) T NaCl 184 & (%) ELTRIEL T, 7 /va—AiL 5~20
EEDOBRAA Y K THIE%, S Va—23% 8 —CIETREL T, BIRMEEEZER (VBN) iX
SENHAEED 10%RN 7 noFi T, 207 = OMELKBEY 2BV CRIEL . 7L
BRIOEREIL 9 FEOBAT K THE %, IR STy (S-FA-R-01, YMC) & A\
72 HPLC TH#L7= (IS5, YMC-Pack FA; #EifE, CH,CN:CH,OH:H,0=30:16:54; HZ
LEEE.50°C; ¥, 1.2mL/min; FRH. 400nm),
2-4 BERIEES L URIEEREOMINEER
FFEICBVCERERLL TSN IFEELEE 12 BRICOWTY T o560, ik
e, NaCl BIRMIEHICOIRE ., BOELMAREZFT Tz, EHIT NaCl EHAINEEHTHRICRE
FEORDLND, HHVIERDONRVEE LT OBIRL, ThThOEBE D RELHE A
2o ZZTHIAYELT NaCl Off, KCL, MgCly, Na,SO, IZ DWW ThRFT L7z, FEDE (LHERBRITIT
1/2 2 B2 D GAM B iR FA L SR BI L H (=0 A1) HHEREBR - #5H (GAM1/2) 12, 10%NaCl
EMZELOREBREHEL. SVEE 0.5% Mgy AV, EHEESREOCHRICIE
GAM1/2 $5HBIT 0.5% 2 NVa— A%z - i h R e U TRV e, T Z O ER%E NaCl
10%0%.7- GAM1/2 T 30°C. 4 ARIRTHFEL . TORFHEIR 0.02mL §° 0% 4mL OFABRIEHIC
BEREL . 30°C T 3~4 B IR EREE% ., BEIED 655nmIZ B 2K E B L UpH 2 BIEL 7,
Fro, BRI (THREEN) DR ELTHRBEL 2 9 BRSOV TEO R Lk, MR RS LU
P (F N a—R) HIZOWTREI L, FEOELHERBRITIL PY 70X (BETX R 3g, "7 5
g. H,0 1000mL, pH6.0) 12 NaCl 10%BLOEFEE 2% &M o 5E a7, iR EORER
IZiE PY 7RI 0.5% D7 NVa—RE Mz iz E Ve, TR OEME PY 7 1A (NaCl
10%, 7' /va—20.5%) T30°C, 2 A MATREEL, TORHERK 0.025mL 7 0% 5mL DFRER I Hh
IZHEFEL . 30°CT 2 A RIIREE#E . HRIRD 655nmIZ B 2B HE RS L UpH ZHRIE LT,

3. BR
3-1. HHRKEFRIEROMENIO-5

Fig. 2 IZ/KEMEIT RS PTOMEN 70 —F &R RETR UL, £2EMIZAT, KED
BRI M FLBR E TL IR\WV TR, P IEMERRE A < SN, L L& BUG Hh DiF iR 14
ABREEIIEE TICL o TRECEL->TEY, BWHOT 107cfu/g Ml BRSNS, ET
(Factory) G D IRV MESH DT HENR (< 10%cfu/g) B b o7z, £, A—RETT
bE G (BT 1Lk TTr—JIZ RV DFEVR RENDGANRHY, BiET B BL O Tl
IEIMEFLEAEEAY 10%hw/g DA ERHSNABIG L ML T ORI MATEFEL T,

FFHEME (ST R ) BE R B 3h . AT ~10%cfu/g L& BUETTRARD, FoR—8E T
ThHHDIZA BB Lo THEICEV R RON-bDbH ol BETE B OF 7, C DABLW
D DATNFRE TIHFHE BB E S HEE M E LS 10%cfg L ETh o7,

IFSAERREIHCD . B T AU LR m Lo TRAD ML T ~10° cfulg Chote, 4
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Bran paste

Molted rise Drip of

13 3

Red pepper Salted fish

\ / Honzuke

Sardine = internal = Salting - Remove _y, Maturity and Fermentation =§»

30-35%(w/w)
Salt
Remove of \
head and
organs ! of drip
7-10 days

Finished
products

6 - 12 months

Fig. 1 Process of iwashi nukazuke, a fermented sardine in bran paste.

Factories
A

Lactic acid
bacteria

Fishes*
Iwashi

Twashi
Nishin
Tara

Aerobic rods
Gram(+) Gram(-)

Aerobic
cocci -

Ei

B
C
D

Iwashi
Kawahagi

Iwashi
Nishin
Saba
Fugu

Tara

Iwashi
Nishin
Tara

Saba

Burl

Fugu
Fugu-no-ko

Nishin
Tara
Saba

Iwashi
Nishin
Fugu
Fugu-no-ko

Iwashi
Saba
Fugu-no-ko

Iwashi
Saba

Fugu-no-ko

Fig. 2 Microflora in nukazuke
[1; colony forming units(cfu)/g on GAM agar or PD agar,

Iwashi
Saba

YR TS TN TN WO TN N SN O W T

NaCl or PD agar added 15% NaCl.

* Jwashi; sardine, nishin; Pacific herring, tara; Pacific cod, ei; stingray,
saba; mackerel, fugu; puffer, buri; yellow tail, fugu-no-ko; puffer ovary.

3 45 3 4

3 45

345 67

Colony forming units/g

-26 1~

B; cfu/g on GAM agar added 15%

kawahagi; trigger fish,



11 13 3

PED LS LBHARENIE 10°cfu/g M HENZH AR VEOHY, ZOMIE 107 cfu/g LA T Thol,
3-2. MHKEERUTRAOILERS

HEIET RS P OILEERSY & Fig. 3 WORLTE, KOIHIEEA L OFER T 40~50%. i
10~15%. pH5.0~6.0 Téh o7z, VBN {EITIFL AL DL T 50~100mg/100g Tho7=A3, HiE
T E BIOL OATTENRER 230mg 8L 190 mg /100g E@EVMEERLTZ, SRGEFOE
AT BRI LR T Y, AHEIEELER A 105chu/g DA L BB CRLIR IR A MBI A o7
P, HLBRE A SN ARNICHL DO THERIR EDm W (1g/100g LLE) DA R —HGE5T (B) T
2R TFETEL T, BER DS BIXIZLA L DFRET0.1g/100g AT Th oz, Z Va—2 BT E&HE
12 0.5~5 g/100g TH-7z,

3-3. WHRKERY (WRITLN) REOMEM7O-7

IR (00 5% A1) Tb ERROME M A CESE Cho/ R ALERE, L OB
A3 10~ 10°cfu/g # HHE Tz (Fig. 4), BIETT C OIS DIEEMAEM TR E S h2
DT’ AT (AN A AR EOFEIET LI 85 h DI O S ERE AME BB L
TSI, AEFEPLITFEMEOABE BLOFREERE D 10%cfw/g LRI, FK
PEERE DI BMEEACTh o7,

BIRTREDOWDLTL(FHET LAV DEOE S, B0HLEE DD TEIT2bD) D
Ha. BhoOMH THENEL WBEBIOHFRMEERENES T 10%fu/g BET, Z0OM
BRI L OB B E PR IB SN,

3-4. WRKERY (RIS RREobEra

BUEAHER T OF % LREOERT L BT 5L, pH IXEDOET, VBN BIOEKEE
BB ITELS I a— R ENE Do 7= (Fig. 5), EINOESEEIT 10%BETLRD
Smg/g AR D LN A F —BEE T O Y= (JRE) 13 5 IR B 28% ., AR B lmg/g TR
THol, MADDEE . WAREIL22% ., VBN 1T 90 mg /100g FREFRD HIIZA, 4 EEBRIC
HUIcAVEEDGE RS IREIL 7%, VBN 110 mg /100g FRE LB bI R o7, VWL
TLOB S IREL 2.5%E T, pH 14 4.5 B4 Th o7z, VBN 1T 10 mg /100g LA F T, BEREHS 7
~9mg/g. FLERD 3mg/g BT FBOD BTz, ZHOIEE, HERE DS )V a—23 Img/g LT T,
FEAEBHENR D DTz,

3-5. MR ERHERILBEORHR

Table 1R IIICAEIUKEHIES AN DESEEL CHBELIZFEEILIE 12 kixs
TERE T, EOIFLAEPLEERFE L TBIESH., IFRKBIFEENTINZEMNS Tetragenococcus
BLHEEZND, 12 B 7 1 NaCl EIRMOBEHI TH LB LN, TOMD 5 D BT
30°C. 3 HRIDEHER TIFIEALRD DN T, O G LERBR TR —R ZAryn—2_ 5
Th=A INE =V OEEITERICE > TR STz, ZOEBRTELEOEDE LIt TL .
RIFRAMEEHI THREL T K1 BRBLU, BILHATRLIEER S LD /2 B SR
B TIIRE T MELALTBO LN 572 K5 FRIZOWT, BB EL T~ £ (Fig. 6)
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Factories Fishes*
A Iwashi

11

13

Iwashi
Nishin
Tara

Twashi

B
D Kawahagi

Iwashi
Nishin
Saba
Fugu

F Tara

m

Iwashi

Nishin

Tara

Saba
G Buri

c2

Iwashi
Nishin
Fugu
Fugu-no-ko

Iwashi
J Saba
Fugu-no-ko

Iwashi
K Saba

Fugu-no-ko

Iwashi
L Saba

0 2040 60

5101520
Water cont. (%) Salinity(%)

5.05.560 0
pH

100

VBN(mg/100g)

Fig.3 Chemical compounds in nukazuke

See footnotes of Fig. 2.

Products*

Low salt nukazuke M

Factories

Fishes**

Iwashi
Nishin

Lactic acid

bacteria

)

Aerobic rods
Gram Gram

©)

Aerobic

cocci

200 0 0.5 1.0 1.5
[ Lactic acid
Acetic acid

(g/100g)

0 ' ZI.O . 4‘f0
Glucose
(g/100g)

Yeast

Shiozuke

Saba
Saba-no-ko

Ika

Shiokara N

Ika

Wajima-iwashi-zushi 0

Iwashi
(Okara)

—

L1y

345678

34

Ll it

34

LN

(R J  W  BS

3456
Colony forming units/g

U S

345

Fig. 4 Microflora in low salt nukazuke, shiozuke, shiokara and Wajima-

iwashi-zushi
See footnotes of Fig. 2.

* Shiozuke; salted fishes. shiokara; ripened mixture of shredded meat, liver contents and NaCl,
Wajima-iwashi-zushi; sardine pickled and fermented with bean-card refuse(okara) and molted rice .
** Saba-no-ko; mackerel ovary, ika; squid.
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NaCl. KCL. MgCl, 3 X% Na,SO, DE## K i13%hFh 2.0mol/L. 1.0mol/L, 0.75mol/L BLT}
0.7mol/L B4 T. NaCl BAS DI A/ L Ch R R R L2, TNENOEBE N RE TO
K1 ¥RDFEE L NaCl 1L > Tieb sz,
3-6. WRERFEE (FBEEE) BEOMEIR

T N4 BES NI R B IC DV T B AL R B AT o7 iR S RIREILIHER
SHEOFEFE TII 2 TONMKERBEORRELTL, S Va—R v /) —RABLUITT7h—ADK
(BT L, HFZh—A, TIE )—R, Ayu—R, w/Vh=RA TI—R.FT7 4/ —ADRLE
HERD bR Mol ZHBDERIC OV TR L O 7 v — A E TR~ # R (Fig. 7).
BHEAS LY ON AU DEEET, EHIZZNVa—ADHA 3mol/L Th+H72REIBOHLINI

4, EEE

ERL7=851T, KRR DR BT B L CIEEIC S D D 2HD 1 D | Z DRELER T
IV SLERERE Tetragenococcus 7S 108/ B 10° /g EETHM T 2LENT VD, &
BT IR 8L 2 30 Tk BT, &R EBEVE L LT Tetragenococcus HRIHENTN ., TDEE
EBE TS AT LS B TR &SRR - TRY, Fig. 2 IRLERIETT G OLOIIFLA L ORG
ICBWTHRH SV S &b dbhol, Tetragenococcus 1T E ML DOREECTHEBERME TH
BIENEBNTHYY, KEMIR Th, ZOFEMEALRE OH B GLEMORRDENTR
NBLDEE X BB, Tetragenococcus Vi T. halophilus D 1TEDHHENOLINTETZD, Hil, RS
DAV SN CAZ I F AT DIFEIEFLBRERE 23, 165 TRNA HEEELFIOE D
BEFE Tmuriaticus LU THRESHTWAY, Fig. 7ITRENZ K1 X K5 BROE#EENREL
Bergey’s Manual® 528D T. halophilus DE 5 IREE (6~8%) LHLEIT 2L, JUBRRERICH
D, BEEBL OB SR EOSE L —EL T\, RIUFHE D Tetragenococcus ThAEREREEIZ
JERSL THRR S Bp o TBLDEE 2 HIND,

T NS BEL TR H DVIITHE BE L R U RIE, Vv a — R R#LTEET
BDERE NI THDHD% HPLC THRL TS (7 —HIIRET) , INODOBE RO EfEE
SRENL KL BLOKS HREVIEREMICHDEOD, FFREILBRE DRV GOSEEITITI
B DA R AR FTREME N B 2 DD, BHERITREHIIL 0.5~5%BELFEMAERIZ+H DT
Na—ZERRDLNT, ‘

Fig. 4 BL 5 ITRLIZBETT M ORI BSITE SR ED 5% T oI LD R
EOMEI' IR RETHDHLE ZHNDA, VBN OF HEEL BTt ORI &~ 72D BV ME
Tholz, ZORBIZOWTIIED BBRE R A T 272 DICERET . HDWITFZIORET, Wb
WAHHIET OREBBITEZ > TELT ., MBICIHER., RERRENLBETHLILEDND,
FHRICBETE D DEIEA D EN DADEF LB LG EI0H, A REOEVWEEAIDL T
VBN EN@EMol, EBB@@Q%%E‘B\ THETOHRE LRRIC, FEMEOFTIERE IR
HEN TV D2, A IRE DRV A W3 TR L D7= 3  (KIR R JOMRTFBIOIRINC L -

-264-



11 13 3
Products Factories Fishes
Iwashi
Low salt M I\‘;:::m" . F FF'
nukazuke
c Saba ® ;
Shiozuke Saba-no-ko o N
D Ika ® m P
Shiokara N Ika ° h
Wajima-iwashi-0 Iwashi ° 1
zushi (Okara) L ' ' 1' (I B o B [T Lo
0 204060 0 10 20 4 5 6 O 50100D0.L5 1.0 1:3 2 46 8
Water cont. (%) Salinity(%) pH VBN g pocic 2l Glucose
) (mg/100g) (9/1009)

(g/100g)

Fig. 5 Chemical compounds in low salt nukazuke, shiozuke, shiokara and
Wajima-iwashi-zushi
See footnotes of Fig. 2, 3 and 4.

Table 1 Characteristics of halophilic lactococci
isolated from nukazuke

Tetragenococcus
halophilus ' Lnm v v v w
Gram stain + + + + + o+ o+ + +
Cell shape c c ¢ ¢ ¢ ¢ ¢ c c
Catalase - - - - - - - -
Growth under O, w w W W W W W W W
Growth at 40°C - + o+ o+ o+ 4+ - - -
Growth at pH4.5 - - - - - - - - -
pH8.5 + + o+ 4+ 4+ o+ o+ o+
Growth with NaCl 0% - -+ 4+ o+ o+ o+ - -
Optimal NaCl(%) 6-8 0-14 10-14
Growth with NaCl 15% + T T SO U T ST ST S
“Titizaiion of sugars. 1T e e R B B
Glucose + + o+ 4+ 4+ o+ o+ o+
Ribose + + o+ -+ - - -+
Mannose + + o+ o+ o+ o+ o+ + o+
Galactose + + o+ 4+ 4+ o+ o+ o+ o+
Xylose - - - - o - -
Sucrose +/- - -+ o+ -+ - -
Lactose - - - + -
Raffinose +/- - - - - . - -
Mannitol -+ + o+ o+ o+ o+ o+ o+ o+
Sorbitol - - - - - - - -
Starch - - - - e . - -
Esculine + + o+ 4+ 4+ o+ + o+ o+
Salicine +/- + + o+ o+ o+ o+ + +
No. of isolates 32 2 1 1 1 1 1
B2 J1 12 Kl K2 K4 K5 Ml
C2 K3 13
C3

+; positive, -; negative, w; week, c; cocci.

' Data from reference 9.
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NaCl MgCl,
£ K1 ¢ 2mol/LNaCl
5 '1° oK1 100}
wn 80 L
© o;k5 80 1.2mol/LKCI
g g 60 60}
S a0} 0.75mol/L
% 20} MgCl,
& S Na,SO, 0
) 0.0}

_ o 054
S, -1.0}f
]
g -1. 1.5}

-2 ’ 2.0}

5 T ST SO T W T S

2.5 -2.
01 23401 230051015 0510 02 4 6
mol/L Days

Fig. 6 Effect of salinity on growth of lactococci strains K1 and K5 isolated
from nukazuke.

NaCl KCl MgCl, Glucose
£ . .
=
wn
wn
o
42
©
3 \\
. Lo
3 A quantity
% of gas
[ " .
5
e L L
E -0.5 7%
a
-1.0 i
1501 2301 2 30051015 01 2 3

mol/L

Fig. 7 Effect of salinity and glucose content on growth of halophilic or
osmophilic yeasts isolated from nukazuke.
Values are mean and SE of nine strains.

THAED OB RMZ LN TS EE LIS,

LA BOGHH 2 BET A THD RELIZA T LT VBT DL TL DR E T,
BRI Lo THBMEHR LB BICK X BRBIENBESNTNSY, ZNOEHERRKETR
W), KEREERLTL, FEAN TRMAMICAMESh TWLELED, £ THTRESKT
W5, BB EE DD, BAEMICIABEEF TSI AT (0°C) TTHE
WOBEEMZ, KT HEICHRRE-CRER T LT 5 EbH D, Fic, HRERUDHEIE
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ERCYTH, Ty 2K EFREM DT | ASRORKLIIRLDRE NSRBI THIL
bEZOND, Box T, INOEMICEDEEAORELEE CTHLH, ARDOEHRAML B
DERFFL, TO(LER), MEDFRLRIOEE THHEEXL T,
5. SHNRE

L ED IO ICTHROMER A LB K EBDBEOMEN 7 n—J B LOEORHEHIT, BE
To HHVTR A RIC Lo TREC R 20T, OO RIT. MELBEETOLDLEZLNDD,
EMRICBVWUIERERE, REERE . RECBETIEREToTELT . SRBRITO4
ERDD, Flo, FEESNOMAEDIC OV THBREF LIV THETHLLbIT, FLERUSN DAL
. B2 bacteriocin 72X DAEBEMEME R LT OV THRFLIZ,
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Halophilic Microorganisms in Traditional Salted Food of

Marine Products Made in Ishikawa Prefecture, Japan

Takashi KUDA

Department of Food Science, Ishikawa Agricultural College

Summary

Microflora of traditional salted food of marine products in Ishikawa, Japan were surveyed by
a simple method using several media. In the case of 34 products of fermented fishes in bran
paste (nukazuke, salinity; 10-15%) made by 12 factories, predominant bacterial groups were
halophilic lactococci (Tetragenococcus), however samples obtained from the different factories
or different fishes showed different numbers of the bacteria (<10% to 10”cfu/g). The numbers of
halophilic or osmophilic yeasts, that could produce lactic acid from glucose, were ranged from
<10? to 10°cfu/g. In three samples among the nukazuke samples, aerobic cocci and yeasts were
dominant rather than the lactococci. Though main organic acid in the products was lactic acid,
the lactic acid concentration was also differed (0.1 to 1.7g/100g) by different factories and fishes.
Volatile basic nitrogen (VBN) in the nukazuke was ranged from 50 to 230 mg/100g. VBN and
lactic acid concentrations in the low salt nukazuke (salinity; about 5%) were very low (about 30

mg/100g and 0.2 g/100g, respectively).
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