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Chemical and Microbiological Characteristics of
Commercial “Shiokara”*

Koremoto MorisarTa**, Wakana Otakasaka**, Koji YaAMAZART**,
Yuji Kawar**, Norio INoUuE**
and Haruo SHINANO**

Abstract

Chemical and microbiological analyses of various commercial shiokara (squid, octopus
and scallop shiokara) were carried out on a total of 15 samples obtained from local retail
shops. The NaCl concentration, pH value, water activity (Aw) and viable cell counts were
4.2-7.9%, (except for one squid shiokara of 9.8%, and two octopus shiokara of 2.5%,, 2.7%,),
5.5-6.2, 0.89-0.94 (except for two octopus shiokara of 0.97) and 3.8 x10°-1.8x10° CFU/g,
respectively.

A total of 651 strains were isolated from 15 samples of commercial shiokara. Microflora
of various commercial shiokara were composed of many genera (micrococei, staphylococei,
bacilli, coryneforms, lactobacilli, streptococei, pediococei and gram negative rods), but not of
two genera (staphylococei and micrococei) in the case of traditional squid shéiokara. In one
paticular sample of squid shiokara, the dominant microorganism was Lactobacillus spp.
(83%).

These results show that the microflora of recent commercial shiokara have different
microbiological characteristics i.e., it is composed of many genera, compared with traditional.
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HE, BEOLDIEFIBLTHEERELORFSES, RESEOEY (K %) HELHE
FOKEIEEDL LI R>TETVS, 205 REHBEOEE TR, FO0REFETH-
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Lo LAsSERECERRRREIEE TR, Mk Z0ERIVPERBEIKNIBCRZS I E8TF
Hah, BEORBCLFELE 252 e8E 2005, RicE#ES" 13, HREXE S, 8k
BREE RS TABREELSEL, FASREOHESERILTWE I EHE L, Z
no0Z Ly s, (KEBEEZCRERAECRTEROFEEOTREE F X Sh, AREEL,
BEEZMETH 5,

7 TR TR, SETREZE SR E LT, 2OFNMER, £8EKE L UEHEHRETL,
HROVPEFZ L OEBEOEREHESHIZTZ L LD, FANNERFOBVICE->THRS
ENBZHOBLIDOVTHHEELI,

R F &
o
HRAL - HBEER, HETABL L CEROBELSAF LA A, F3, X570 IEOR

3z, Gt 1R THY, chox Tablelicx L HTRLUI, BBBEBAKELTE, #8EHBD
FLwbO (—EFEMUR) E2#/RLI,

kHENE (Aw), RIERES LU pH OAIE

WSETEORE LW X CBE L, ZOBRHO—EEEML, KSEHRI Y2 2
=v b %\ Landrock O F 5 T, AIEEE I T — VY, 72 pH ik pH x—% — (HORIBA
H7SD) THIEL 7.

AWM OREE

i R LR TREY b g2, BELHENAEK 6 nl 202, THCHBERL &,
20— % H W CEEICR W 3% AERIEE LR By CRREIREEE (30°C, 3 HE)
L, EEBEHEL 72,

OB & AEE

EEBOPE RIS 5 2 T HEIERIC 30~60 D 2 0 =—2HHE L, HKEOME
BT CHMBEREE, £z 2h 528 EkIE Shewan 50 O /5§ % Bergey’s manual of
systematic bacteriology'? WHEHLLRE L2 b DEHV TRV RVORIEZIT> 7,

B, RBEEBELUTETRIEY TH S,

1) EEEHIMEIRIRE

SEEEROEEER AR b B 2 0H, FEOBRE, 77 AREEAC L SEEOR,
EE (BBER) 26 FCFROFRELHEL .

2) FFy—EEE

LWERFREHTI0C, 2HMBHELL- SRR zEBRCERERL, 1% NNN,N-
Tetramethyl-p-phenylenediamine Dihydrochloride A## 28 T L, 30 BN F B L
borBtE Liz,

3) HH5—ERER

LR AR OE BT BRI 3%, MR ARARETL, BEOFMLVHELT,

4) JNa—RHHOIFRNE & UBRTHIBEEREER

Baird-Parker 052 i, IFEMNB L UBEHNIC 7NV 2 — A 5BREERT 20 E»2H
~Fz,
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BREIUEE
HERIEFOLFAMEIR

HEREE OB ERNERER X Table LITRLED TH 5,

HAL L WwpEE No.1~9) D55, AEBEENELEV: No.8 T3 98Y%, Th-o7:08, %0
flid 4.2~6.0%, (¥495.3%) T, BH 52 OFEE (F55.02%) L ZIZEZEOETH 57, K
IRV 0.90~094 (Fy0.92) OEEFHICH D, BEEBELE S EH 52 No.8 Tk 0.90
Tholzo 72 pH 13 5.0~5.9 ODEHN T H > 1o, HEERNIZ X 9 Bt 8 B CATH LR TR D
RBFER R SNz, RIBBEORLE» -/ No. SR MEROBZEICETWTIERL
T LHHEERBORRBBR L oNlz, 0L 3 KEEHREA TV 3 LHEEOREBEEIY, €
¥OBE: (AIRERKE 10~15%) KX 2LHEFEL D LWHSHTEBETHY, AREEEENE
~DEENR TSI,

7z 233 (No.10~13) Tit, BEBBORVE» > b DT T19Y% Tho7-0%, No. 128X UF
13 CRBERERZNRETN 2.7 B XU 25% EEBERICE S ASERS 097 L BWEERL). B
BERYIZ I, No. 10 B & UF No. 11 TREREOWRBE B s, BEEEOE Y No. 12 8L T8
No. 13 i3RI L A R U SN TFIEREZRL, DX HOROEKTH -7, BROBAICKE
LT, R BE ORROD 2 bDEFR LI No. 12 B X U 13 OB B L Tk
EREVWELWLDOTHo T, ‘

%7z, E72TOESFE (No. 14,15) ik, RIEEEHY 5.5~6.8%, KEMIT 0.89~0.92 TRIEHEE
DEOCEETKRIER B E» o7, BREMNCIIMEE L bIZ-TROV Y (HEHELE) » FHkiK
WEBELERTODZBOETH- T2,

ZDEISEMRALIEETE, SEBEOLENE Y No.8 2k E, wihi AifREs
6% LT Th2 s, BRI L > TKIEREETEE, BEHEZME L 28 5B 21T

Table 1. Chemical characteristics of commercial “shiokara”

NaCl conec.

Sample No. Material (%) Aw pH
1 Squid 5.6 0.93 5.7
2 Squid 5.3 091 5.9
3 Squid 5.4 0.91 5.9
4 Squid 6.0 0.90 5.8
5 Squid 42 0.92 5.6
6 Squid 5.2 0.93 5.8
7 Squid 49 0.94 5.9
8 Squid 9.8 0.90 5.5
9 Squid 6.0 0.93 5.7

10 Octopus 6.0 0.92 5.6
1 Octopus 7.9 0.91 5.6
12 Octopus 2.7 0.97 5.6
13 Octopus 2.5 0.97 6.0
14 Scallop (mantle) 6.8 0.89 5.4
15 Scallop (mantle) 55 0.92 6.2

—102 —



HTo: HREFOLEND & FREMFNEYE

BERDOBITT & BETE BcwuriE®) rtRBHSHCRELIEESE LN, ZhoDLFENY
ROMESMEYFEEIC LRV OBEEL2EZ TVL LD B INI,

SEVEFOERES L UER

WHAEFEOLEEE Fig. 1-A KR LIz, WHBFEFOLERRR LS OHETY 2.1x10°CFU/g
T, DDV HEFE TIX 103~10° CFU/g Th - 720 B 5 DG & 2RO BFICE TV
TEEBEENLREY OVLHEFE TR, ZTOREBRCBI2EERIERCEL BRI

1077 (A) Squid

CFU/g

2 3 456 7 89

-t

1077 (B) Octopus

NN

7
10° Aé
1 13
1077 (C) Scallop
10°%
2
§1oi ‘%
104-
LN NN
1

4 15
Sample No.

Fig. 1. Total viable cell count of bacteria in various commercial “shiokara”.
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108 CFU/ml 23 528, ZhiZHE&L TSEERAL LR Tk» R Y /NS wlEERUT,

7o CHEFEOAER (Fig 1-B) 1%, MV & LB L T 4 3084 3 36T 10° CFU/g £ X
EWEERL, 23 THE¥EOE£E K (Fig 1-C) 12 No. 14 T 7.7x 104, No. 15 T 3.8X 103
CFU/g Thotz, 2OL D REHROY ROERSE S N BHE, EEHERCBWT, G
RRERC I VBB L u»EFE LD b NaClBEBEL, $AkSBEELBO L2 EE LI
&, T, FCHHRAEIC X 2EEROMEEIRC LD LHRENS,

15 BEEOTIKIEE» 555 661 thOHR 2L, BL NV CORE21T- 2 BRI Table
2IRLEEYTH B,

SEEKROB L N ORERER» &, LWHIEFESBEEG 379 theh 59 £k, 7z RSB 166
BRr 2 8%, 137 THISESBERIME 106 $RH7 7 #RODET 68 kDS Staphylococcus Bz D& (2457 Hikk 651
BED# 10%) Xz, % 7> Micrococcus BT IE, WM EEBRRD 130 1, 7z 2 =5 Mkt
27 ¥, 17 T BEE R 48 BrDET 206 HRaSEE X iz ([F 31%). 2 54 Bacillus JEIZ1X, v»
PIEFSEREET 61 K, 7o JIEFESBEEKT 31K, 3 CEFSBEKRT THROF 9% (H
15.2%,) #3, coryneforms iZ iz W IESBERIMRT 64 8%, 7o ZIEFES MRS 43 Bk, 17 OEF
STEEBERET 33 BRDET 140 £% ([F] 21.5%,) DRI S iz, AEBIRE O Lactobacillus J& b FLBHIZEK
BRHE N, oL S 08, 722HFELS 498, 1377 THED S 40 93 lBEE S Lz
(171 14.3%).

RERDBEIC £ 2 XTI T LBHIRE D Staphylococous BHBEET H 2 LBy Bi%
BEMHEER T2 LN LR 5 T3, SREEE L TR 238 Tk Staphylococcus
B & U b Micrococcus B 25 B # e R 5 & & h, % 7z % O il i Bacillus J&, coryneforms,
Lactobacillus J§ ¥ > - 72 7 5 ABBHEARE b, Staphylococcus J& & RIRE O H4 L BB E SRR L
Ttz BicHLEEEE O Lactobacillus [§ix, ZH E THFENTHSSMWI NI L VLI WME TR,
D& BHBIREOWHEEHFDOEELCE FEEOET 26> I20IcMz >h 38X
DI &, HABESKHET 2 L) REEOHES O L ) REHOSRKMECEEL T»
b0 EHERINI,

Fig. 2-A W3R EHRV »EFE OB %R L7223, No. 1 Tl Bacillus J&23, No. 2,3,4,6, 75 &
U8 @ 6 3k Tid Micrococcus BHROLBRATH o Tz, RIBBEOR L E» - 72 No. 8 TiRLOR

Table 2. Number of strains isolated from commercial “shiokara”

Kinds of “shiokara”

Squid Octopus Scallop  Total
Sample No. 1 2 3 4 5 6 7 8 9 1011 12 13 4 15

Staphylococcus 2 3 7 3 10 16 18 2 6 1 68
Mycrococcus 21 15 17 4 23 19 25 6 8 6 13 24 24 205
Bacillus 37 3 8 4 17 2 21 4 7 99
coryneforms 17 13 14 7 11 2 30 13 28 5 140
Lactobacillus 1 6 3 1 29 136 12 2 2 93
Streptococcus 1 1 1 3
Pediococcus 1 5 6
gram negative rods 4 4 4 6 b 6 1 6 2 37
Total 40 30 35 46 33 48 60 52 35 59 32 43 32 69 37 651
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(A) Squid
00

-

Microfiora (%)

401

Microflora (%)

20

o T T
10 1 12 13

C) Scallo,
00 w( ) p

~ 804 5 (IEHE
£ 80 97
S 60
L
S 401
o
= 20-
o_
14 15
Sample No.

Fig. 2. Microflora of various commecial “shiokara”.
B; Micrococcus, £=; Bacillus, V73; Staphylococcus, [J; coryneforms, RN;
Lactobacillus, [M; Pediococcus, BA; Streptococcus, F=; gram-negative.
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$Hz Lol U T Staphylococous BOMRHEEBE o 72 (8 36%) 25, 26 2BL CREOREIC &
2 WHIEFE X FEfki Staphylococcus BREBZEHEERL C03 bORBD SN o, %
72, 9 Bt 6 B (No. 3~8) e B\ THMEFIZ coryneforms ML L, iz No. 3,4,5 D 3 ¥
TREEDIEVEAS (26~50%) THELEL Tz, X 5 Bacillus &% 9 348t 6 388 (No. 1,
1~8) TRHEh, i No. 1 OEFETIREHRAD 93% 2G4, D& > % Bacllus BOEFE
BEGER DO —RBERICEI DD EEbh 3, 75 ARMED 53K No.4~8) homHshiz
B, ThoBEBREROBE IR IXEEINLHAEFETR, HAERICREENTHHRK
R RE s B R 208 BNLRERTH 5, 77 sREEHOREYICE 2 BEEM I
BEZOPREMSE D ERAMETS T REETE LW b, BEBEEIC L > TR E
HESEL Z>Tw3 2k (F1H0.92, RERORHETIIN0GI) Rk rBNFEHRLHERIN S,

Fl, FRELEZEZ PORMICERT B0y I 32—y a v bEEEDO—D LE
Zoh5bs, ZOWMYOEGHZERK, HREBTHOL® ZORE > TR0 Hx
W,

ABEED 6 38 (No.1~4,7,9) » o a3 h, Fic No. 9 OFE I35 L /- HIE O AZRS
(%7 83%) #3% Lactobacillus & T, FEE A2 EME 2 L T V> 7z, Lactobacillus J& i3 fhDiE=E
55 bR E N, HROBKICL 2 VHHEL S ORHEBEIRR {, I OABERE TS
ENTOLEFLEOREREESE TCH- T,

7o 2HEOEE (Fig. 2-B) T, No. 10,11 @ 2 3 ¥} T coryneforms 23 F# ¢, No.10 Tk
Bacillus B d FEEB TH oz, RERE ORI {EV: No. 12 T Lactobacillus & 35 b B
T, DWT Micrococcus BTH - 1z, FIIRIZRIEHRE D{E» -7z No. 13 DK T Micrococcus J§
BB & U Lactobacillus B HMB# T % - 7=, Staphylococous J&1: 4 ¥t 1388 (No. 10) 2 BWwT
BHESh: DA T, ZOHELEDL %) THol.

7 THRFEOEHE (Fig 2-C) i3, 238 & b1z Micrococcus J& 3 & UF coryneforms THEIH D#)
5%, B % 5%, Staphylococcus BIZTRE & 1 10% U T ThH o7z, F72iE7- THETS, ffi
D2RE (B XU 2HEFE) LR Lactobacillus |8 % S ALBEESRE S 2,

SEER L2 3HE 15 FES OB L LTHET 2 2 L i3, (Ek08KIZ & 3 wWhiETETR
HoNT W37 LABYEERE O Staphylococous B % i3 Micrococcus B D & 53T 45 0 LB 8
MRBEHEEERL TV B D Tid % {, Micrococcus J&, Bacillus J&, coryneforms 33 & tf Lactobacil-
lus B2 EPRHU I W 2BELEHRERL, St ah-BHTREZWI L TH B, £, (kD
BB L 2 0EETRBEAEOLTLORRICB W T b £ BRE Sz v Lactobacillus |
P, Wi, IBIUCELTEFEOWThhs bBBANT 2 i3, —RTEREESEME L HH
ERTILLED, TORRCEHEDHRWLIEFEOBEHENEL>h 5,

TR OB E I, BEFESMETI I VAR DI~ BcR T2 I LR TERLY, L
PEFOMEEFEROBMBELHBL, ZOMBEEFE L, WHIEERREE, HFHIL:
A AN EFELRTBEERES L, 10~20% ORBEEML THB 2TV RSS2 2T CE
B 2T, FHOSCEt L ERMEY 2+ EHSETHRELLTVE, ZhRNLE
SEOTHEBUEFEOBEFEY X, RIEHETIU 24 4 A 5~10% OREL2INZ 72O b IMERA 21T
W, ZRETFDH5~10% OREEZAWTERT L TV EEIFE 2ESL, X5HE%:
SUCREDT: D OFEMMEML, HHMOBVVERARETHUERBELLTWE, ZhsDiEE
HIEBRCEBHY > THEBINLTw ALY, 20D CHREZOEHIIRIZTEED A & WER
RREBOELVEY L, GHERRRTH 2, BRAFC OV TRHBEORBCHEET 3
ARAEN LR OBECEETH 2, THRIEFETRINS DEGT CADEEE H 2EBEE
T (SEOVHIEZETIEN092) 38 27-DI7 I/ BE*SDHEERBEEFEHL TV, it
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B2 FIEESD RO TRERDOME L 2 8FOKSEYR (5089 £ TCHAFETL WA
Vo (77, EEEHMBEEET> T 3O TEBRICHEIBITTOEREY 3 /B EOEIcE 2
ASHERB TR LEFTERY, I 5 ERROMETEHER (FB) PREETH, BHANKET
272921k 6~7 BRIAE S 39, EEOTHBRES O & 5 2 ERGHRSE CI, B E
HBZERED & I3E 28N,

Lz o TERD & 3 ER2 &AL £ £ OTHIEEORERIC, FHEROTEMBEREH
WREANFTICZO: FBHSOEHICRBL, ZhSEHEC—EDERARASNEWRERROVED
Lo TWBES 2 L), S EHHEPRDERFHLMEITE v L D 2ASEEE R TEA
(—EDT ZHE3E) BEELEZ E0 D, XL SEHIRTYEY X5 KHMEWFNCRED D
3L BEBERTE T,

FEBICHE L - THBOEFEN TR T RELBHOP T, ROVHPEFETRE SR - TA
BEHIRE S h, B2 Lactobacillus BEWEBEREL - T 2MESTED SR Z Lid, Bk
OBEI EVEELOHEZE L OREBHESTHY, Thix bR &S5 RERBEL L ER
BRI TH o 3NEHREFZOFLWERLEEFZ SN 3,

E | &
ERFTRIE, XEEREWEMBIE > TiThbhl, ZIERLTEHLET,

X [
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