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Studies on Complete Utilization of Squid
(Ommastrephes sloani pacificus)

XXV. A direction for use of sorbic acid to seasoned squid meat

Eiichi TANIKAWA, Terushige MOTOHIRO and Minoru AKIBA

Abstract

Throughout the procedure of seasoned squid processing, 65~83% of the
amount of sorbic acid used permeated inta the squid meat. After the final drying
of the squid meat, about 10~60% of sorbic acid in the meat was destroyed. From
this fact, it seems that sorbic acid when- added to the final product of squid
meat is effective in the prevention of mold growth.
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Table 1. The kinds of seasoned marine products produced in Hakodate
(B1# EETCIILIKREB®RREOBRE

~ Products (&%) Kinds (2D
‘ (A) Smoked products Smoked Sqmd Octopus, Cod '
(m815) (14, 53, =83, A& vy 5EH)
(B) Products from raw squid
(B4 7R .
(1) Sliced product Matsutake-ika (t’z&ﬁ { %), Harusame-ika (FE/m 1 %),
(CIrREED)] Wa-ika (8 1 )
(2) Press-heated product Sugatayaki (&#:), Koganeyaki (= #ia® %)
. (mapEA ) Koganesaki (Z7iax &)
. (8) Fried product Isoarare (7 7 L)
GlidEA #)
(C) Products from dried squid Saki-ika (2% 1 »), Noshi-ika («7) L z)z),
(B R A A L&) Matsuba-ika (#2% 1 #), Age-surume (3) ol i ab)
. (D) Cod products
(7 72 mT&)
(1) Sliced cod Mushiri-tara (Fubuki-tara) (4 ¥ ) 7 5 ¥ 2 iERE 5 5),
(Bfd 5 2) Kiri-tara (Cut cod meat, £JY # 7)
(2) Pressed and rolled cod Yaki-tara (5 # 7 ), Kanbosghi-tara (8F 75 5)
(FEflas )
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Table 2. Effects of sorbic acid for the prevention of the growth of mold accord-
ing to the difference in -the method of adding and stage of adding during the
procedure (In the case dof ‘‘ Matsutake-ika’’ and ‘‘ Koganeyaki’’)

(FB2R VYV VBRORMFEBSICBMIBEBMHR L OBMK, BEI4BIC

ke E0Be, 30°C, 95% RH)

Addition |Added amount :
Products | of SA of SA Molding (RMH3L) " Remarks
Bz |(vrev@ (Y rey @i | Days(B%) (%)
Bimik) i, g/kg) | 5 9 18 17 21 2 31 35 40 .
~ g A 0 + H H H O+ H W HH
A Eap 0.5 + H HH W | Ak et
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2% | 258 2.0 | — — # H H H o4 4 |[RVVEE
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ﬁ‘é = ~ =
5 2 - B 0 - -+ + + + + + +
4 8 gk 0.5 - - -+ o+ o+ |
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R L ER 1.5 - - - =+ 4+ o+ + 4+
E | &™
H 2.0 _ - — = = - 4+ 4 4+
Nt
~ 2 A 0 -+ o HH HH
AR San 0.5 -+ + + + + + + +
P ' (AE)
28 SRk 2.0 - =+ + A+ o+ o+ o+ o+
% % s B
3 g Y 2.5 - -+ + 4+ + + + +
S
g § B 0 - - + + + + 4+ o+
§§ ng 0.5 - — = = 4+ o+ o+ 4+ o+ |
VR L A% 1.5 - - - = = -+ o+ ¥
~ e 2.0 - - - - - - -+ ¥
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BA, 0L R EOZEEN AT ABHEIIOVTRETROY LY Yy BOREROEIC I\ THEA
T3 ' :
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Table 3. Effect of sorbic acid for the prevention of the growth
of mold (In the ease of ‘ Harusame-ika’’)
(E 3% AW EFI»0HE)
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43 ‘D*EE
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£ BE 1.5 U -
2 Bx DI
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e I S
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® 3 B RE
‘ﬁﬂ 0.5 ——'——+++‘H"I+‘|+‘H'*+'2"gﬁ$
&Y 1.0 - - = = = - 4+ o+ HHH &éfi
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2.0 — - = = = — = 4 H HHH SN
D
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oL, YAEy MEREL, VAYYREERENE BRI, HBREBLIIZZIR. DT,
WD PG BB\, VAEy FOLEREM ([ ARICHL 2% B LRSS, PG X BMTH:R
Y OEENCHER (2 BEER) 2RTOCHL, YAy ME (HRO VLYV BERNSE AEED)
HHNEHMHREREENZ LIV TOHREOERIBFLNTH S,

(i) BESIVD “IinsE” OBs

AL HEORBENHET, BEIIFY 2 uRIETEEEIRT GRIITXHIZ 80~85°C, £
10~15 3 DEBRED X)) HEXh 54, BEGEROY —LOTREAMETIE, LEILEER
Wrad, EERIL, AREIFIC/LY vBEFERALTRSEKL, Y e RITAKTEESE
FIUCBEREABEORBTER L BSORMRKETRT, COoBELY, EEEELAHEICEHE
B (0BHD) TRTRMELRD DR L, BRREOH AR, YV B 1~1.5g/kg
EAROBRMBED S DT, # 3~4 BRI I\ TREE S,
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Table 4. - Effect of sorbic acid for the prevention of the growth
of mold (In the case of **Wa-ika'")
(B4 FHM, B1r0HBE)
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A CEROBE SHENISEIZ RS EAER s,
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Table 5. Effect of sorbic acid for the prevention of the growth
of mold (In the ease of ‘Sugatayaki’”)
(% 5% HE, EEA20HE)
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THERHLTW3), CORBIZLIE, EHEHED SEHO FHT T, ind dLERHFNT
1 7> ABREONRYBEE T3 L 1, B4 7H 1kg %Y 1g B EOYV LY BENNLETSH
D, X512 1kg %4V 2g OV LY YBREMTIIEC 30~40 HEOHRIITERE 25,

(3) MRRGARCHITEVILEVROSE

WEEATERICH - TiL, ~FHEBRFICERARI VALY OROBEENET D, (o2, 417
BERIZH - Tit, FORROME REEZROBRER JUCAKNORNEREC LY RS2, &
ABRIZN L 15~50% OBHEATHEIND), LithisT, ZORKEARIY VY Y BERNER
T2B8, RNV Y BOSENEARPIBITT S Z LIIRBA L%, £05 LbOREINIHEK
BERHIIRET AL LD, DL 3z enb, 1 HBHRED S b, RENLBRES S, BERA
ABLV “IARRE” DO IBICOVT, EHREARFCY LY VB R, ERROWS LT,
WHREKEOV A VY EEL, BABP~BEETHVLIC VBOEEPRERN LAER £ 9

— 197 —



[XVI; 2

de R R E E oM

oo

=}

2

153

2

-

B
m.. %

B8Q
13 -
5 &
[+ 34

b N
OR

.mm‘;

8
32

2¥E

-]
i
it

..

o0Ww
B

w\‘m-(

<

2

=

&

LN A
(B & CRE( pa (B
(W) spremoyy | WAANA) | BrAv) [ R%Hmmﬁ;v
= 4+ ++ 1| ++++ 0 +FFF++
8 |F+++ 1 +++H+ 0+ FF++
= F+++ 1 (++++ 1 | +FF++
~ 3 F+++ 1| ++++ 0 +FEFE S+
W X +++ 0+ +HD L+
M = ++ 0+
~ . |
& ] S N T Y T O O O
3 9 L T e T T T R I B
=
= T T T P T T T T A T S Y I
&2 1 T T T N T T O O
Ze- N T T T T Y Y S B SO SO N
Y
o T S S T T TN Y T O O (PO T T
P AMM\N 0 O W Q 0 O W O an O M O
BURBE A1) o 8 nmnd | mHd|lo oo oo
VS J0 junowre peppy .
CGRUTS®E < 2 v 1) (U 2 A%k 2 2 )

VS 30 uonyippy

sso00ad Buiuoswes puy of3 uy

Table 7. Effect of sorbic acid for the prevention of the growth
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Table 8. Relation between the amount of sorbic acid and
preventative effect for the growth of molds
(% 8& vAC BERELHRMYEL OBME, 30~85°C, 95~100% RH)

. Added amount of SA, g/kg, product
Products (;'é;%ﬁ) (/ ne /&%méy /kg» ﬂnn)_ ‘ —
0 [ 0.5 ] 1.0 | 15 2.0
Days (H# ' o ’
M?g‘g‘;k‘j;‘)k“ T ) 21 31~35 35 40
Sliced squid Harusame-ika -~ » o
ey Ry Cmame 16~17 25 81~35 | 40 4
(V;a;ﬂ;a) 17~21 25 31 81 | 40
Sugatayaki » . : .
(No-vacuum) 13 25 35 35 40
Prossheated | (B¥E FRZEH) |
squid Koganeyaki = | ~ . ;
('R 7) (zhhav®) 7 2~25 8t 3 %
(If,fga;;”g“g 17~25 | 21~81 | 81~85 @ 85~40 4
Pressed and A %;E}‘i;';r)*‘ 21 21 27 27 31
rolled cod .
(Efhs5) Kgggl;l'%m 23 27 27 31 31
Range Tm25 | 21~81 | 27~35 | 27~40 | 81~40
(HWED

Table 9. The permeated ratio of sorbic acid into squid meat
during the seasoning process
(B 9% FRERAEDOI ABHADOY L Y BBER)

A(d(/leg lt::mog;k ﬂof§SA Products (8445 4)
7 v ] ¢ -
de mam | Vel | Tmmels | Komerdd
0.25 50% 44% 50%
0.50 60 86 46
0.75 47 82 73
1.0 30 80 84
1.5 70 88 84
2.0 75 87 87
2.5 66 87 85
Added amount of seasoning
material 25% 20% 16%
€13k 9)
Am‘%“g&‘,’%%‘:‘%%“““ 525 150 cc 170 e
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FIZRT L3RBT

T oRBIZI I, FRERCYLY /mﬁﬂugﬁ:iﬁﬂ‘k Lmjv)'c Eﬁ%tﬁ«o VY VRS
REIAEAT LA 1~1.5¢/kg OBMB LT, KAL), BEL ATRERYALCVBO
65~T5%, EWA HTit 80~88%, “ZHhPE” Tit 84~81% BENFARFRETHIDOL
BLdbhB, Bb, ZOMTEIRERREET~BERIND Y LY Y BB, BE/ S CRERAY LY
YD 25~35%, B4 N TIE 12~20%, 7 ‘TR E” TiX 13~16% R¥kics,

LALTY LE vBOBIEIIS W & (0.25~0.76 g/kg) 101X, BRARFAORERILET
L, Sk ~OBENALLY, KRV v BRIBEEL 30~60% BELLD, i, LEORR
T OEARICHT SRR DALY, FORE BMY ALY YBOBARNNORENETT 2
ZEHBLNTH B,
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TFig. 1. The amount of sorbic acid per_rheated into squid meat during °
the processing of ‘‘ Matsutake-ika’’
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DEME 1kg BV OV LY VBRARFE (2) ¥R, A EBEARICIOVCTOMKRY 7 713, Hk
FEARORFIIBBEL VIV Y BRYAEL, FOKEL ) ARTEMUBRE E TOSEINEY
LT 60% Thotoz ek, mo%wﬁkkaVWE/ﬁwﬁ%bé<ﬁbé@gﬁﬁbfﬁmLt
VLY BERTFHEERLEDOTH S,

ZOoRRIz I, ﬁﬁ%k&tV»Ey&ﬁmioﬁmkonrﬂ&¢®V»Eyai@ﬁmt
B, L TEHWRRARFICAMLLLORE LI MBIIH L TEMLc DI kL (A—EnkTh
WLRHE) HEFOV N v BBERERELRT, ¥/, FARBGABRMO D DO—~EOKRIZ,
PAEORFOV I VEBRPERI LU TEH LASETEREIN L, BATFOEREALES SO
NABNBH Y LY Y BRIEMBED/IE 0~1.0g/kg BODDITENT), 20k 5 InisE
B DAV AE VBOBEATE—Thoel izt ddondahiv, (bAWTELVL
EYBERMOLNT, YACYBELTENEIND OIS ERE, VIV yBOEREHEFCHK
HNEeETHRADHDILABREND), —HEAH 1kg THL 1.5~2.0g OV LY Y BEMTE,
HHEFOSRFBREITY LRIEIZ S\ TRI0~20% ORPBA L OB D, VALY Y RIZE170°C
S EOMBIZ LV TLRLERDBDT, Z0 L5 IERIFARBEALZOEE (b5VWIRBETE) ¢
KYNEYBABERE I LA RT OO LHEEEINS,

WIZHE BRI LTY A Y BRABEEITR 272 d DI EOEAEIZIS V- TRMY LY v BED
40~80% DEERTIZT ER, DX 3R, 2RBTRB LAV I EVBEREORP YL
VYBOBRENETIZL 2 Z AR ELTHDANLD, LEEOIMIPG HBWIEV I v
ORI LD VLY BORTFAOBREMIE NS Z b —~HE LTAIFDbh L5, (K
REOV LY BERBEISTHHERED Y L E Y BERINT 2B 90~95% Th-70)
LM, TOBETRVACYBERCH A FEAFBEEIEMLTH, REFOV LYV BE
DBEOHIFEREZ LB L3 ndbDrE2BND (BLY LY YBOBENTE—O & X3 5H
CHEHIRRE EELZEHH VB LIS, ZTHL, FAREARFIV/ALE VB () 2EMLAED
DTIIHEBF OV N BRBENEOHIBE—~ZVNHI NI ENE LEBLZEH B, ZDL5kE
&b, HARERCY LYY BREFBNT B8, BAROY L Y BROBERS X UBEALKS
DUBELSHEI T EZOMO VY VY Y BOBBREALEZ RSB LT, BRESFOV L v BE
AERERITIZ/5 L 5 08B T 2M0END D, i, WEMYIZEAR Lkg 128l 2g oV ALY
YEBEEML, 0 50% AENTIIBBELLTHEEAN lkg i 1g DV ALY YBRARET
B rinsh, TORBEE TOBEN 0% 2L, FOMCEC-TY LY Y BOBLENE &y
BT, LB 1kg PV AV BOUTE 2¢ §FENIZ L Lind, ARBOBRES »
DFTE, BAEORFADY LY BOBEITHEACHB LzL 52 68~T5% T, EALBDOY
¥ VBOBEERRAMN 10~20% & RiAth, HOFRLUBROBMEBEN 60% ThHond, (2, =
DPSN TR TUL) KUBRASORNBETOLONELEVHEERDOY LY Y BRTFRIZIES T2 L0
kisb,

JeRHIRD L 5 ICHREAR L LV BB LTY A v BAE L BE L T, BEOFHY
HEDOYVVE VBRIV ENSTH, ZOL 5 BRCHIEDL S PREOMERIIAETLEE LA
&5 ICEABED S OAE Y, HERHCY LY B-PGRAIC & DB L b DOF AT AT
Wiz, BV THHELA L3I PG IXED 10% Y EOKBEATILHY CEOREYHEIET S LD
THY, FARRO L5 7% PG B EAT 2BRAOHMMEICD - T (PG ORBMIZL Y,
axywtxﬁwﬁﬁﬁéy%of%)m3E#o%ﬁﬁ%ﬂm%znrx%®;5t#%ﬂ?én
FhDEZEzHNh5,
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(i) EWA rOBE

E2RUIEFA VIZOVTORBRETRT, 2O BHEFTHEVTE, (1) MEBERARC BiRaE LA
LOREEVHRIINT 30 DRV LY YBENRCI TR LEE, BTV LY
YRESKRENZE (FRIZLHH ST BIRSRIBRED Y L Y B-PG AEDFR K TH o7
L), (0) HEBHIVA Y Y B-PG HB5IEVAEYBI V-V Ay P QB LIcb DL, BV
CVBREORH B0~80% DOBREBEL L, FHEMEY LB EAMAERNE, (N) ZhIIH LK
BREMELOTIE, EAROV ALY YBRERY KR L TERL-sRTRECHL (YAE YR
s 1~2.5 g/kg DBHEIZIWT) #30~60% DERENALIZBA, ThTHhELEYR
BIMBEORRERL LB e NB e ERbiT b5,

BEDSH (1) BIV () EOWTIRHEREA 70 LA TH B, T2 () KOWT
12, FSEEALROY VL Y BOBEEN 80~60% L MO, MERHRES 10 10~20% L
KEVESRTT, (O L IARZOMBETEOER: & X THEKNIBE A # T 30%, EN
{7 CE 26% T, BRA A TIRBEASORBEER L0 2EIZES FAMRERL X TROMHL Y HHH
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WERIZEBLDOEBbND). —F, BEA #OHEITT FETIHEL A & 51 KA IS
YILY YBRD 80~88% MEHE~BEL, BEA HD T0~T6% IZHUKE L, FBRALZROMS
WA AT% T, ZHELBREAAD 60% I LBBYOETRE, DI 5 I ENLERA
#DBEIT, BALBO Y ALY VEBBARIBEA SICKLATH-Th, BRELTRETIHRE
THYAEYBEY, RIBORRNEY FELIERIILE O EEDLND.

(i) “ZhihReEx” oBs

HIRET “IARTE” ZOVTORERTRT, ZOBAIENTD, (1) FAREARICY LY
VEEIE L 7-iRE, H R LR OV LY BEAKREWI LB LT (v) L LEERO
BOIEYNE Y BBEEN 50~80% (VL E VB 1~2g/kg BHINZHNT) EREODNWZZ L, WO
12 () EREAMROSRFIEECTR LEANBO Y L Y BOBREHNE 20~50% L EBELN
B L EnBHT bND, KRB0 BE, FAREAROY L YROBEL T L 51T 84~87%
T, HOBELBOMIBEN 55% ThotoZ & &V, VI YBROBEEEEN 20~26% BE
DBE (EIFFD 1.5 723 2.5 g/kg BIFHCHEYT 220D 1, BRBAPZEEILE VL

S.A. content q/K%,Prod,uct
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Fig. 8. The amount of sorbic acid permeated into squid meat during
the processing of ‘‘ Kogane-yaki®’
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Uy BRESERMRE PELRBRE D I LABVRIRENEREND,

4v) “IHREE” BIVKI H0BRE ’ .

“IHREE” BIOKA AITOWTIE TR ) ERETO JskeE (“ZAth3E” TR 2KH
BRIZY D) CHE ROV A CBEM (0~2g/kg) £fT-720THBA, § 4 Hiizth€h
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Fig. 4. The amount of sorbic acid permeated into squid meat during
the processing of ‘‘Kogane-saki’’ and ‘‘ Wa-ika”’
(B4 R, “ZHREE” BIUHL 20OHE)

Y NE Y BRFE (B 7 7 ORER), V¢ B-PG g (AL 2BE0K), YLy
B V-V ACy MERE (AL, 3BHOR) DSHECY VHRARE T - RELRT, o8
BRTBROBI 771, BOBSOFREAL VLY BHBCES T TOBEN “Ioh &7 OBET
{280%, 1 7 TiX66% THhHoloZ &k VEBICHEE LAREFO Y LY v BEEFEMEL T,

ZORRIZINIREOERE LT, BEFOVAIC VBRIV IE YB-PCGHOIVITVLE VB
AY-VNEy MEAETRSEVSHTENTHY, VLY v BRREME TR -EIC R LS
HEEDIENE G, TOZERY I YBEERMETIIV A Y BOBREIZRST 5E—4, Bk
CEOBEBELAFRCFRAZ EAREAT 230 L Bbihv s, 2eAHIADEE, FREAMED
SR VEHINAERTEEL VERTL T, “C X & TlaAl 50~T0%, & 1 7 Tl 40~T0%
DEENALRN, BERHBRES ), BRI ARSIV THRRE” Ok Ll REBEs 7t-
T2, LALID “IHRIE” LU 7T, FARBASFAREBRLEIOAT, +
DR 80°C T 10~15 R0 LEAERE, LA2bERMOMETHE, Thik, BOoBE 25T
B, OREI 7DD “IHRPE? IO FBED BV BREE (200°C 52\t 800°C
DEEMBERT2) TREEDLDIZHLREVDOLIIEL bR, FRT, WEEAHEE L
TRONAEY ALV BREERIL, ARMROSRESELERMIAN, BOot0RDOYLE v R
OBRFBZE DBENE<BEBCDDOLFEELT, BEHDO VLY Y BEMENZOE ERINDI LD
D, BAFOYNEYHBARLRAL THHL “IHRIE” BLUBRA #ITEY LY BEM
BITH LA 30~50% DY LYY BABETAEBDNLRAENS, BbrORERIIWIDBRES 7,
BRHAABIVCIH0RE7 18D 65~88% DIUTHL/INEV, ZHIE “IHRSE” BIUK
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Fig. 5. The amount of sorbic acid permeated into cod meat during
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~20% (RREA %), TOMTIIAR 30~60% ((HLEMHS TR OV ALY Y BOBRIRA
Fhd (P#@ FARBRTE, SHEO—IEBF, 5 VEI—ITEESZVACVBEOUERTR /0
I TRV OT, B BET BEEZTERL), LHLIDL3R/AEYBEEEH-TD
FAREALEOZFHZOBE (50%A5N) WNZ LY, HFRE LTHREFCRETZ VIV BEIT
B O ZEIEIEMU7cd 0 (AW LBEEENLHBH) b0, Tok5iY
NECBOBERED, REPRETTChEDRIDHEBEELLINL, BHRHEITRTH -2
D TRFHRH OB BB L IR L v, —FHEEIBEIH L TY VY Y B-PGHAEICL Y
BiMRBE T HBEIIT, BMYAC Y BOBRENEY LEZE TR, BOoFOB#EREDL PG
BECHEDMKINTHBN-bDLELDT, ZOERREINT AV ALY VROFEREL LTT
BRLBEULINER2 L5, BEBRTHORKBEERI VLT, ALVHERIHLYLEYBORMD
A AL Lic— TR ERTA L XEEM LT OT, 14 - 7 2 EBHEL C OBEIIE LEgR
BIOE 2 WHERMZ Y A Y BAE LT - TV 2008 BIRTH B, ARBO “ThkEE” 5o\
34 A OB ZOBPN X » THBAEHR 2 HITTh 3,
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lkg MY VALY EE LT 2g BIT) Didhis, HCRERS (4L, 17 9282
B LT, B 1kg %Y 1g UTORBTY AL VB (B LUEOHE) o AR
A XNl

X 3

1D A - FR35 - Ik (1964). JRKERS 14(4), 243-261.
2) BN - B - oIk (1964). H L 15(1), 47-57.
3) Melnick, D. and Luckmann, F. H. (1954). Food Res. 19, 20.
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