13 15 3

53
BikES 0153

HBEEZIHSRA (P4 IEERR) DoSEHAEIC
BdIHmE
BETRE  AE % (5B AR A)

MHRBRROZBTREDNPE AL 7TADWME (DWizbh) BRI, EICHFETEKS
7 A = Siganus fuscescens (Houttuyn) OFEMA (R7, FAE2 4 cnfBE) D&
B oW fTbhs, AZIRECHGFTICIE, EEN1/3 1 /2EBEOR
BEMz, BLBICHED TRVAULEESES, ZOHERMEBRTTT R (H
SRFEEOMWBEFE) ThHhd, POTHERETELNL., RENTHESNT
Wi, BRAETIRAKENTIER I CLI-TiESh, BRoFELE LTREBLTY
%o

AFFETIIHHBIEER 7 AT 2 5 BRI OVWT, HAMEE & FHEEAEEm
EMRBOEL 25, BB, ERUEEEEZLRCOLERSERA N, ®
i P O AE RO, 0-20% (w/v) BE 2 EF LB ERREI IS K U GAM 55 He
FRAVWTRE Lz, AZTTALMOBEETRMNE L KT 272D, FIIRER
5 CERBICEESH TV AAENEOHEBE TS (BEZT2MA, ANER
FRREHFCDETHEIAREBRSIND) ICOWTHADERZITo7, 72 10%
BILO15%EBESECHRMMOIFEEEZ DL, laFECY ¥ 7 —EDE®E,
ERHRER O 2R, SHICREBHLERE 5 BRBIRL, HEOoRER
BE IR T 2R &R, ‘

MHRBEDRIHZ A5 F T Nh, BERE 21-28%(w/w) D 437N THNF
M OFEH ETHMBELIL 10° cfu/g LT TH o728, RIERE 166D B & TIE, 4
HMEFLEREREE A 107cfu/g FE L, WBET 2 VB, MR L OBERE -, #E
BABEOEET YN 3 o 7N CHEELBERERIC R X 22132 o 7228,
B 22-24% D2V TNTBNTEE 28% OH I bLBRENRE -T2,
AT AT APCEREE U THBE U EELBERIEREOEE TRH&EI G
DEELT-RRE L, BREERNEHTHLISEFT LLCLBEDLLT, BRERR
ESBEETIRZTHY ., A0CICRBTAIRELEG ThoTm, ,

TNEDORRLIY ., A7 HTAZOMOERT BT OFEEMRE OB,
ILEAREE R CIIE S EEIC Lo TRES ERDBZENRENTE, £, SHOE
BRCHEHEOE > -/ 5B U IFEMEME 0% L 1% Tetragenococcus &%
ZHNB M, BHRICE D O EE IR T AR ECERAHREICEV AR b,
BB TR SOMB, E. AEHE OBEND bIEFICHEKENBDEEZD
w5,
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v H}’Jﬁﬁ‘év 0153
VRBIBFER 7 T A (T A THRERER) E{:‘@rﬂiﬁﬁfw—%r%gﬁ_éﬁﬁ
B pRbFSEE  AH F (E)”E%%E%k%—")

1. BFREM
#ﬁ%@é%fﬁ@@6ﬁ&7ﬁmﬁ5(DmtB)ﬁ%E\ﬁtﬁﬁT%574j
Siganus fuscescens (Houttuyn) OfR (X7, k&2 ~4cm BE) OBENno®HW
Kffbhs, BREELEZZ ONBKIEBERAB B, WHERSALZEMI
BILETTE. AV RBECETTT <L, BEEO1/3~1/2BE0RKBEMA, B
BERHEOTEIAULRBES RS, COEBRERNAZ AR (HIRZEEOHHRSY
B) THD, POTHERETHESN, RENTHEINTHEN, RETRAENT
g o THEBEIN, BEOBERELTHRELTWS (Photo 1), £/, HETRA
VEAOBOEESE (TFH52) BELHRENBEICAS k.

“Suku—-garasu” “Wata—garasu”. A pickles shop in Makishi, Naha, Okinawa

Photo 1  Salted and fermented fish products and a retail shop in Okinawa.

R, <E0, BNTULRCHEBEE RS KEENMRBF TS < ORENNE
BEFoTBN[1-6], BREDREAETFTHAST TS5 FEEMEN. BEORKD
BER, ABOERRECHELTVWAEZEISNTNS, A7 IAHICBIFEED
WEREEL TS EEALNEA, CHETEACHNNAREARIEEAERL,
EREORBIHTALERSORELEEAS AL,
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BEKEOSNWT, E9RELFESBERECUEDRHBHOREL 23LFRS R LA
e ETe. AZATALMOBEBETENELER T 2D, ZCHIIEREZH ST THEHMR
MICHESNL TV A3ANEOERTAESE (REECT2zMA, ANMEIFREKEFVIET

PLHFEHOLBE

,ﬁﬁﬁﬁﬁﬁéﬂé)“owfﬂﬁwﬁﬁz St, EBIRERR
SEELTEDMRA L ELBRNLE,

2. BHEFE
2.1 EEES

“U b=

R ”féntzﬁﬁ7x5§m\ﬁ/ﬁ®7$ﬁ721§m\am% S BlE
NEEBRTAV28E, EETTAIELE, 0z (FANREDERT) 48&, &
BV Vo lERSIVCERT /I (R) LEEEZBALEZ, THOOEEBEITEAEITE
NENERTHARER TS Z LD TH 3,

2.2 AEHATE

EREEEEOBRY 10 FEBEFREZIT V., 5, 10, 15 BLT 20 % (w/v) @ NaCl 210
ZT-EYEEREH (APC, = v R4, GREEA) BLUGAMEXREH (GAM, = v XA,
EREEA) TEBKLE, 30CT 3 2256 10 BREEESR, so=—FmKE (cfu) A
7

2.3 {tZEEs

FEHGOEAHERBSL L, kDEE. EHRE. pH, KBE®RF VA7 H, BT
/B, EREEEZERE (BN, KEMEE, ARSI UVHRREZ TN ENER(L7,8]

IKHEWRIE LT,

2.4 IFHEEEONEE ERRR

B 0PI 5% EMAEEREHCRE Lean=—%, BRZOLICSE (HEK
B LUTOHEERET) HEL (146 R), TR FhOEKICO VT I/ 72 REMHE, MiE
B, HFT—COREEE~L,

BES—ERE, 7T ABERE (100 %) Ko T, REFRSHHMTORE ., HFIA
BREOHRRBREEBRILARCF o, ThLOERRRICIE 1/2 BED GAl ES
BALHBEH,LERER DD AL,

SLIERENRERICOVTRI AT AN 3 H. ERITA 2B LCERTF 405

2

IHRTOBRL, ZEELSRERCETLRETEECEER ZRA LI,
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3. HEBLUSE

L EHESITEERS

AR7HFASBMET 4 8E (Table 1, A-C) JX. TRTOEXREZMT cfu 1 10%/g U
TThokdt, BET D DEEFITIT 10 % (v/v) LAE NaCl 2MABEREHTREEFT
ERME (FEEAE) 8 10/ FELE, UFFTATROTROSHTE ofu 18
HEBRUT (K10%/g) Thol, HETA I TIHHFEEBES 10°~10%/g, HET ¥
T 10°/g Th > 7. SEOITEIBEORTHFERMES 10/g &Eéh\ > 3
BMWHRIT 10%/g UTFThHhofz, HETVF- Tk 10V OFEHEMEIRE Shiz, APC
FEREEL GAM HERETOERZI LK T L. BREZMATVRWVWESIE APC FRE
ETHES., LO%LLEDO NaCl Z2MX7HE AL CAM BREZOFRE» o2,

RIHFAOHTHEDOE > LMET D OMETIX, HOBERK 16% L., fio=x
s AT AEE (21~28%) EDEL, VBN BLUOHBENEWI & 225 (Table 2) . FBEE.
BEAEATVARNETHIZ LR TENT, ZOMOBETIE, VBN REETA T B
LI ATEL, ABEFEBRTVIABLIOYFzcHEWER TR, EETHA

Table 1 Bacterial counts of salted and ripened fishes on several sdljnity media

(log colony forming units/g)

"Wata-  Salted Salted  Salted mackerel Salted Salted
Salted fish products  "Suku-garasu”  garasu" squid - mackerel ovary furbo  hale

Factories A Al B C D B E F F G G E H 1 G G X

Media  NaCl %(w/v)

0 252531 - 77 - - 36 253430 34333737 - 38
5 - 23262575 - 3338 535450 38353937 50 3.6
APC agar 10 - 2328 - 74 - 3135 535248 28232628 39 29
15 - 2630 - 69 - - 33 505137 36 - - - - -
20 - - 25 -23 - - 25 - 23 - 32 - - - - -
0 25 - - - 76 - - 31 - 26 - - - - 23 - 338
5 262331 - 74 - 3337 535454 - - 23 - 53 33
GAM agar 10 - 2531 - 75 - 3331 50525436 - - - 50 39
15 - - 31 - 71 - 31 - 51525036 - - - 41 23
200 - - 29 - 67 - 23 - 51514732 - - - 39 -

1 Containing amino acid for taste.
~ Not detected <2.0.
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Table 2 Chemical compounds in salted and ripened fish products

& - n "Wata- Salted Salted Salted mackerel Salted Salted
Salted fish products Sula-garasy garasu” squid mackerel mackerel turbo whale

Factores A A B ¢ D B E F F G G E H I G G E

Salinity (@100g) 278 211 222 215 160 193 249 216 223 240 279 254 156 265 183 146 189
Water content (/100g) 63.0 67.6 61.6 624 67.6 57.5 439 SL1 558 47.6 473 503 505 465 497 516 84
pH 525 500 506 529 542 459 611 548 590 596 611 533 597 581 589 552 579

Soluble protein . (mg/loog) 323 352 283 425 $20 815 720 735 698 935 430 2100 2580 2630 1250 391 160
Free-amino acid  (mg100y © 6 21 30 8 8 104 159 157 113 79 55 99 73 41 24 23

VBN ) (mg/100g) 15 14 18 12 173 41 134 69 318 ‘146 318 39 42 ‘26 13 31 3

Soluble saccharides (mg/100g) 181 103 127 252 75 7619 135 219 140 171 45 801 754 730 526 282 93
Lactic acid (mg/100g) 206 104 435 293 914 224 3 37 1580 1440 7 514 286 516 324 1290 880
Acetic acid (mg/100g) 2 5 t 1 35 36 4 2 33 23 50 1 1 1 ND 11 ND

VBN, Volatile basic nitrogen; ND, Not detected.

18E (38EF) TABERE -7, ABREOEP > HEETCRAEERELSH
WERTHY, ERLBECE I o mEEF Y NZESBEN 27.9% L E D EVE
o, EEHEIBRHEHEN DoV F IS AP ITRAEBEEESSV OO, LEBIXP R
Mofe, B, FEERKEMECLEMTIEBICI ) RECREASMHA S A TS T
EHERHEIND, '

3.2 FEMHEBEOS

FEMEMES 107/g %ﬁtﬂéﬂ’bf:%?ﬁiz (D), EETA A 18&E (B), BEETFHA
BEOCHFI0bRAREOLBRE (/7 ARk, DFT—CRHME, JLa—akb
BMEELE) NELHBEESH (Table 2), THRHOLBKREIZX, TOMBOEZI N 4E
HREThD I L L, FEMEEFT I L2 D Tetragenococcus(9IICET B LD LHEESH
%3, Tetragenococcus [THRMWRLABRLOEBICEELRREEZEZLTVWD EZx2bhN
THY [10,11], L bLUAMANEEOBETEHE»ESREHL L CoBEL (2], €O
MOFEEMEL LTI T —EBHEO S LEMERERBLUOKRERSHEI L, I 7
?—f%ﬁwﬁﬁﬁ$%ﬁﬁm§%TﬂQWﬁ\4ﬁﬁ$(ﬁﬁ%§6ﬂwﬂ“ﬂ:
Staphylococcus < Mi.crococcus REDELRY, ABRERALSCEE TS L8RS
énrwéhﬂo%@wiﬁmﬁwfxﬂﬁﬁmfiA HERERXESBREOCEGENARS
HTAREBTEREOIRETESR Tho, £FH TV TND 103/ LT TH ok,

3.3 WmEMABMREOMER

FHEEOABREL LTAELEL 100 KiZoWnT, MRARZIToLERZ Table 3
KRLic, RZATADDLABELEEROSZ I EEERMOEH (ESRE 0.46%)
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THE<EBEL, AZO—XRVIVE L
—VREOFAEEEDEENE NS &
(1I-v).

FOMOHEENBHELEDDOTHE.
BEERMOBMTIRELALERETNR
Do5NT. AZO—ZABXUVEVIE -
VERBTERVWEKR SN2 (VIII~
X1)., BEE Tetragenococcus & T.halphilus
& T.muriaticus WHSNTWB[13]. £ D
BEROBMVNEENTNEERBEMTO
RENBRELGE, RO —XOFAE
NEHEERELBEEINTVNEHDOD,
SEHOERERLLRETITIEVTHOE
TEWODNMBTET, EERALCETD
BT D ERAERS TWBAEEDE
AbN3,

3.4 REMASBEOERFTICRETES
BEUREOEE
REOREFEEOALBEREIC OV T,
EEESEREZRANICER Fig. 1), X7
H T 2p 48 L EE(IPU 7-2, 7-3,
- TIHEFEESREIX 5~10%Tho 1z
ﬁ\ﬁﬁ%EHMT%\%ﬁdEné%
ODO+HICREFTET, HEERO pH bE
TE®, BEERMTRREFTOE L A
Crbhizntor LTEBETA B X
VN b4y B LTZEK, (IPU 6-1, 17~
1) OHE. EEESBREL 10~15% 2 ®
BERMTH-EZN, TOESL SEER TS
REXRIANSADEDHELEEKRLY
. REBRAOENSRELREE Th o7,
:n%w%&womf\w%ﬁﬁﬁgwgm
TR BEETER LZES Fig 2), WTno
EREETHLRAEEE 0.D. B FAIH7

1 d incubation

00 QE@QA—QW

2 d incubation

3 d incubation

" 4 d incubation

O.D. (655nm) .

5 d incubation

Salinity (w/v%)

Fig. 1. Effects of salinity on growth of halophilic

lactocogci isolated from “suku-garasu” (IPU 7-2,

‘open circles; IPU 7-3, semi-closed circles; IPU 9-1,

closed circles), salted squid (IPU 6-1, open triangles)
and salted mackerel (IPU 17-1, closed triangles).

Vertical bars represent standard errors (n=3).
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Isolates

Isolates

from from from

"Suku-garasu" Salted squid ~Salted mackerel
IPU 7-2 PU7-3 PUS-1 PU 6-1 IPU 17-1

0.D. (655nm)

pH

\

ere,

21 63
Incubation time (d)

P B R S S R
2 4 6 38

Fig. 2. Effects of temperature on growth of halophilic lactococci isolated from “suku-garasu”
(IPU 7-2, IPU 7-3, IPU 9-1), salted squid (IPU 6-1) and salted mackerel (IPU 17-1). The
strains were incubated at 10°C (open square), 20°C (open circles), 30°C (semi-closed

circles) or 40°C (closed circles). Vertical bars represent.standard errors (n=3).

me%%tt%ﬁfﬁﬁotoit\ﬁﬁﬁ%ﬁﬁiﬂ%ﬂmaﬁﬁbt%@ﬁ§05\M@KR

R
AR AFEETEN, 20°C, 30CICBIT 2HF LHE L THEEIE,I o7,

=]
[2i=]

UEDHEELD, R TRAEOMOEFETESRFOFEEMEOEES. {EFEKS
FESEERC L TRELERBIERFENT, BEEBEOALA DA VIV (4 F0AK
HEMICHERLEBRETYL, HEoRE

o, SEOERTEED &

(Zm) 2AVEARE) TREKOEERSICONT
DEWVESTILBREABVWERARIALTW S [14],
ST BN D S LT IFEMEME O% < I Tetragenococcus L E X BbNBZHB, BHRIZTEK
) ESBEECNTIMEMES. BAABCEOARD bR, X7 VTR TEBTH -
D EWESREREE
S, AEM L OEEN

THFEAELBRERIT. BERECEAPLHBEL TRITHE A,
HTREAE THo, TNLOFEREIEEHEREITHEIZOM B

bhIEFITHEEKRD,
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I SHOEHE

SEEEIC SV TEREFTILEBIC, LVSORBCOVTREDERAER L E
FORERD B, Ef. BHRARZIBC BT AMENEO LR L bAKE BN D,
%Kx&ﬁ?zmﬁﬁ%§®§wmiéﬁ$%%A EEITONTIIE, SHICEMITHR

HLTWwEEW,

5, F£&H

HEBBIUVERLEED ITEEOKEEBETELAFTOFEEMAERE, 0-20%5(Ww/v) &
ﬁ%@%‘i%i&%)ﬁb\f*ﬁﬁb\ T 0% BLNIS%EEEZSEHPOHFEERTZSBEL.
FOMR, BIUOHES. BECRTIRSHR 2R, WREDRZ AT R § v
S, AEEE 21-28%(w/w) D 4 U FATHTROEHMETHMERKIT 10° cfu/g
LT Chort, EEBEN 169D R TIE, FHEMEABRKE (Tetragenococcus) 2
107cfu/g BEL. BH7TI /B, AB2YOBERE» -, BEEBEDCEHERET ¥
3PV A THEELBRERCRE REI > o728, B 22-24% O 2 FrTIEB
NWTRHE 28% OFYILEIV bABEREP -k, ATHTANLEEEE L TOBL
FRERELRERIERECEHBEFAS NSO SB L L LEL, REERMBATD
ICERBFLEAKLEDLT, RERAESIBERIAS THY . OCICBTIRFTLRHA

Tholz,

5% Xk
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Study in the Population of Halophilic Bacteria in “Suku-garasu” (Salted Fries of
Siganus fuscens) Made in Okinawa '

Takashi Kuda
Ishikawa A gricultural College

Summary

Fries (length of about 2-4 cm) of Siganus fyscens, called “suku” in Okinawa (in the subtropical zone),
are brought near the shores of each island during the first days. of June and July of the lunar calerdar.
Fisheries add salt of from 25 to 50 % of the fish weight immediately after catching and the “suku” is
placed in a bottle or a jar. Then it is fermented for several months or longer. This traditional salt product
is called “suku-garasu” (SG) in Okinawa. On the other hand, the uncooked, salted and fermented fish
are manufactured traditionally also in the Noto Peninsula, Ishikawa Prefecture, facing the middlé of the
Sea of japan (in the temperate zone). It is salted for several months until it becomes red: It is made of
squid or mackerel, and salt only. In this study, to determine the existence and populations of halophilic
Bzicteria in the salted fish products, the bacterial number of the products-was enumerated using the plate
agars containing 6 to 20 % .(w/v) NaCl. The effects of NaCl concentration and temperature on the
growth of five strains were isolated from SG. Salted squid and salted mackerel were also determined to
consider the rglationship between the characterization of predominant bacteria and the salinity in the
foods, manufacturing location areas, or kinds of raw materials.

The number of halophilic bacteria and their chemical compounds in SG and other salted and
fermented fish products made by traditional methods in Japan differed by kinds of fish, methods of
manufacture, factories, and NaCl concentrations. In four of five SG containing from 21.1 to
27.8 %(w/v) NaCl, the bacterial number was only 10° cfu/g or lower. For the other SG containing
16.0 % NaCl, there were 107 cfu/g of halophilic lactococci with high levels of lactic acid and water-
soluble proteins, free amino acids and volatile basic nitrogen. In salted mackerel, the number of
halophilic lactococci was 10° cfu/g, which was higher than that in salted squid. Two salted mackerel
samples that contained from 22.3 to 24.0 % NaCl had a high level of lactic acid. However, the lactic
acid concentration was very low in the samples of salted _"rnackerel containing 27.9 % NaClL
Furthermore, although the predominant genus in the well-fermented products was Tetragenococcus, a
moderately halophilic lactococcus, the reactions of the isolates to NaCl concentrations, temperature and

carbohydrates were variable. We consider the results to be very appropriate as to the quality of the

products.
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