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Studies on the Microorganisms in Salted and Ripened
Squid Meat Product (“‘Ika-Shiokara”)-1V

Microflora of ‘“Ika-Shiokara’’ inoculated
with several kinds of bacteria

Katsumi Morr*, Haruo SEiNaN0O** and Minoru AxiBa**

Abstract

Four bacteria belonging to the genus Staphylococcus, Micrococcus and Family
Vibrionaceae, isolated from “Ika-Shiokara” and stale squid meat (Table 1-1,
Table 1-2), were inoculated into four “Tka-Shiokara’ samples to which was added
to 109, salts and 5%, liver juices by weight. The bacteria accounted for about
509, of the microflora in those ‘“Tka-Shiokara’ just after preparation. Throughout
the experimental period (25°C), the changes in microflora and viable bacterial
counts in the inoculated “Ika-Shiokara’ were investigated in relation to sensuous
quality.

The results obtained can be summarized as follows:

1. Of five samples A-E (Sample E is a controlled sample), inocula of samples
B, C and D disappeared form the composed members of mieroflora between the 5th
and 17th day and a strain of Staphylococcus subgroup II recognized as the
dominant bacteria in the controlled *“Tka-Shiokara’ replaced the inocula of samples
B and D as dominant (Fig. 1).

2. In the case of sample C, all bacteria except the four kinds employed in
this experiment maintained a superior position in the microflora after the 17tk
day.

3. The inocula in sample A predominated in the microflora throughout the
experimental period.

4. A marked difference in the suitable periods for eating was not observed
among the samples A, B, D and E. However, the suitable period for sample
C was shorter than for the other samples.

5. Staphylococcus subgroup II, which developed a tendency to become
dominant in microflora of tested ‘“Ika-Shiokara” samples throughout the ripening
process, may be able to grow to fit the circumstance of the ‘“Ika-Shiokara’.

¥ BRKEEASBETRTREYERRRE
(Laboratory of Microbial Resources, National Food Research Institute, Ministry of
Agriculture, Forestry and Fisheries)
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AW 2 @Y Tid, FIER 10%, 15% 35 L8 209% OUVHHEFEO BB (BUREEE, 25°C) ©
B B RIS XOEROBLERML, FHEED S b b 2 ORERIC Y 28
#9E13 Baird-Parker D4MEHE 12 % 5 Staphylococcus subgroup 11 TH 5 L & 2 HEL 12,

@ Staphylococcus subgroup 11 ASHEIEFCHEEM % 5 5 DIk, Staphylococcus subgroup 11 (%]
FELMLEE L ) SERTH S L, THOL VHEFEAOREN YHKECL > TIHHFETHH L
Lo A NG, AWMTR ZORBOLDIC, FERE10% OVHEFICOVT, 20 Hidas Bk
Staphylococcus subgroup 11 BISOMIEE %, 7 DEHF TOWEHRI50% Ll s X3 L,
7 OBOVHESHRTOEBORILRBE LIz, Lk T, WhiEEFRRT 2 AEOEMEETO
—D L THERI W 3 £ B O DV T 3R 21T - .

= B ¥ &

HEVMEEOERE

FE *FAROFET, AR 10% (w/w), FEEBES % (w/w) D bEERERUMRL T, &
B, B2 25°C Tff-Tce

#t R ®

BEERES & U T IR CEN S R0 »EED 50 RO b SRt § OO 5 5
BEELUIY, 205 OHEER FXTEMIRIZ Table 1-1 35 X Table 1-2 KRL T2 L8 Th 5o

Table 1-1. The origin and characters of strains employed

Bacterial group

Strain No.
Origin

S*. subgroup II

8-1
Ika-Shiokara,
dominant

S. subgroup II

like
S5-2
Ika-Shiokara,
not dominant

M**, subgroup 7

M-1
Ika-Shiokara,
not dominant

Characters

Shape
Motility
Gram stain
Catalase
Acid produced from glucose:
anaerobically
aerobically
Acetoin
Phosphatase
Coagulase
Acid produced anaerobically
from:
Arabinose
Glycerol
Lactose
Maltose
Mannitol
Xylose
Hydrolysis of:
Lard
Butter
Ammonia produced from
arginine

coccal

L++++  ++

|

|+ +

++

coccal

Ld+++ ++ 1

|

+ 1

coceal
+
+

*: Staphylococcus

**. Micrococcus

+ : positive
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Table 1-2. The origin and characfers of strains employed

Bacterial group Vibrionaceae ‘ Vibrionaceae
Strain No. V-1 : V-2
Origin Stale squid meat { Stale squid meat
Shape Rod 1 Rod
o | Flagellation : Polar
& | Spore formation - ; —
S | Gram stain - ‘ -
§ Pign‘lgnts production — i -
& | Motility - ‘ +
Glucose fermentation + +
Oxidase (Kovacs) ‘ 4+

+: positive —: negative

s 5EMRT, S-1HERCIZ 4R 2N EFIEEDMAS YHOEHT TR 50% L2 5D 3 X
SRBRELI O, IR L THE? SRR T BB 21T 72 b OO 5 MO E 2 el
LU, BuRFOBHEOENL 250 EEMBIERET- 1. %, S2# M-1# V-1HB I V-2
HEROPETE 2 20 FNRAE A B, CBIFD LU, SR DV TR L OBESEEDEIE
BEEOEFE PR TT CIRA Y EI» 5 20T T50% U2 En 3 &b, Tk S-14E
BRANER L, dATSIHIEBELU o7z, o6, ThedBRBEULRBE L L TH- 12,

ERERERRE
RERY DFA L FRICE & LTRSS X FREHIlic oW THEL -,

$ERATE

WHIEENBREORER SO ERME S C ¢ 2 EEL, BAEEARERNS i« X 3 EERE
FEHBIT 3 512 0.3% DA = ¥ Xis L 3% ORI RFMU 72 RO B % AV, 5EEORABIOW®RT
oL TR HEE (30°C, 3 HIE) THABERPEIEL 2.

ABAORE
RIERY & [FAlfkic Baird-Parker O3 EF 2D TiT 5 12,

EEOREE

ZHRE OWHEMEIE <7 b2 0,5%, B x % 2 0,25%, Zov 3 — 2 0,19% ORISR % &
0, 5 8 10, 15 35 X ¢* 18% (pH6.8~7.0) DB FMU 127 4 = e FHERE 2 AL, 208
FHOHHE (30°C, 8 AMHIL®) X oREL I,

RREIUER

LA SREOEEMHBRRER

2B A (S-2 BREEEE), 3R B (M-1 BREERR), 3D (V-2 ) SIOREE CER) D48
BhzdbicHRa#%5 BRSOV TERCHELU IDRBICEY, LUEd 2OREBTHEBL M, WIhd
25 HEIRIZEEPBEL bNBERAREBARE LB SNz, 4w, R C (V-1 HEE) kot i
»%5 AHRERICGELIVRBIR 51203, o 4R By THBIREY B § REMRL 540,
BRI & 7 BRI R o 12,

LWAEERHOL ARSI URHEOE(L
Rt A~E OBRizstd 2 EEs TOBEHEDOELI: Fig, 1 1WRLz. FEEuIRE A~E &
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Fig. 1.

II: Staphylococcus subgroup II

I: inoculated strains

IIL: Staphylococcus subgroup II like
0: bacteria except II, IIL and I
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Changes of microflora and viable counts in ‘“‘Ika-Shiokara’ inoculated with several kinds of bacteria
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L ICBROIEI AL, WIRAHAA%S5 HE T 108/ml BMOEZRL, Z2O0#% b BL EHESHER
3h, AERY LA X3t g — o BED NI :

ERICEL TiERE E O, 2 ORABIRRICI T 5 EEEBHL Staphylococcus subgroup 11
(S-13R) T, BERY s THEL R 10% OUWHESZEO BE L FEsERS B S hi. K’
ZEEB, CBIUDIRDWVWTIE, HiAAEYE BGANEEER) C20EHEFTRLEETH- 12
FHREEE I 2 O%MA L, HiAA5 HE TRBC 5 LU DOEML b EEIRHRL 12, 205
LEEIC OB AR (V-1 8 8 LOBRED 10% FHEEVLEFORBERIC B TR
%59 5 S-1 B OBEEY, 5 HEI T CRERPIS N THYE B 2RL, 17 A B TIES
BB 22 BTz, COLHihORB & B -> BHEAOEEIR, AP CORHATRE L 258
W hORE WL TR 2 L0 RELOMER L b EBcBEEL T3 b0 L Bbhs, 3
BiZDOWTidHiAA#% 5 B E T4 BT fRERENED SN 3 OO, HHEFT EY 3 HRE
, MHERBWTIRALBETYS, B85 A BLEERYIF2EML S-1 BT 12, 3kt
DOEBEIIIREC * Rk, B EIR 5 PE T2 EDoh T, S-I MBS HE» S 1THEE T
BEHETH - 1208, 25 A B CRMEEVSEETCEMR ED . —F, RAOHEBEIC >V TERBEN
2B ERENRD oh s, EHFCHY 2841, 24 EHRLDI5HE, 17BEATEIRE
L, ZRCE > TOdEEARORAERIC 8 2 B, Staphylococccus subgroup 11 13 JHFIT
B 7z UL 204 25 H BIC i3 BEREED Staphylococcus subgroup 11 XEBE B 2 59
BIE ST,

HEHOMm it

WL Table 2 IGRL 12903, A 109% ¥ Tid4&TO SR AT TH - 12, TV PIE
ERRIERIC T 3 EETCER L 53 S-1 8k (Staphylocobeus subgroup 11) i3 RHEEEE 18% £ T
BREERL, COX5 SHOTEES COEEERT T Bz S s —He b gz, —5,
BRI BN D V-2 BRiZAEBEE 5, 8 18 XU 109% Tid, BRIFSHEZRL 1245 0% Ti3EHEMED
5T, B S IFEE R 2. 2, HIOED SOV REBED ek T 2
DREFER I DB L » o -1,

Table 2. Salt tolerance of the inoculated strains

NaCl (9 e
- %) 0 5 8 10 15 18
Strain No. (Sample) \
S-1 (E) + + + + + +
S-2 (A) + + + + + -
M-1 (B) + + + + + -
V-1 (C) + + + + - -
V-2 (D) - + + + - -
+: growth  —: not growth

DEOREES» S, 3EHA, B, CH I DTkl 5 S EMEH I RIERE 10% O HbHTEuv
T 2 DHFEP TR TH - 2icd #6S, FAEE10% OVHHEF TR HRENED 6 h v
2, EIRBERELNED SN T Y Staphylococcus subgroup 11 (S-1 ) i WL T ZOBE /N3 H
Hlre TOT EIXVDEFEDETIBA DRV EEETH 5 Staphylococcus subgroup 11 L 72
EEBIETHLC L, T/8bbL, D Staphylococcus subgroup II IZHIZTHEMEV N WD C &1
WTIRE S, KR, SMERER, FAR KOTRRIBIC S 2 5 SRR & W - (LERRE R
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BELUEET s D EHERIN S,

LHhET, WHEENOMAEMERERBRIEESY OMELROTRBAY RE2Y 51T, RKS
B EFEAL BRSO BE C B 2RI 5 & BERBAET 52 L 2HEL T3, LU
DL, BEGERCR 5 EELBECHEEOBNEC DO TRAERIL TN,

BIFEDERE» S AL S X 5, — AT BERMAED % HINL T2 OERI X - TOMEF
OREFEPHEEEPRRL X5 & 75581, BRAEKR BiEEs B s eyt L,
WHEEFTHETRETHZ L B METHS EEAONSY, 2hi s 20T RABEHORK
BT AEBICOVWTERT A LRI LBEEZS5,

E #

FIER 109 DU i 2w BRE L U, ZRicE X OBRAME (Table 1-1, Table 1-2) %2HiAA
ERICHEET THRI5096 LLEic e 3 & 5 L, FEBHC OV TREER (25°C) sty 5 A5 -
BHOEL2ERAR & OEE TR L, RO L5 ER2E.

1L AR EERRC BT, REBM-18), C(V-1 ) 8D (V-2 wxdsE£Y
FEEERZNENS BE7213 17 B B CERBOEBBRERD S HERL, REBI LDt T
BE - CREDOVWHEE GHEER E) CEEE L 38 bhis Staphylococcus subgroup 1T 53385}
DOEHEPCEMNE ED Iz,

2, zk, ABCitswTiz, 5 HEB CEEEVEHMBL 6HET 3 L & biw Staphylococcus subg-
roup IT D3EEN & 72 5 1288, 17 His ko8 25 B B ClR LB 2 5D 12,

3, REA S22 ) 0BG, YUBEEE BRI ERLRETOEEAERE L L THERL I

4. FABA BB IUDRE, AHEREE gL T2OTAHIMcIA SE2B/D Lo 1008, &
¥ C TR DR BHT e U T -ASIRINERE I vz,

5 2WPOBRHE2EL, ZOEHETRCEEE 55 HEOMD 512 Staphylococcus subgroup
1%, SBHEOBEE 10~20% D0HEEN BT B ORESFBCHEEL THETI LD LEL
bhtze

& 23

FHFEI SCRERH IR RS (REES 00547111 R I->T 23hi L2 HRL #HEEE
EED
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