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Measurement of the End-point Temperature of Heated Squid Meats

Toru MIURA*, Masaru UENO*, Makoto MIURA*, Hiroyuki WATANABE* and Tomoki SAEGUSA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

In order to measure the highest temperature to which squid meat had ever been heated, the coagulation temperature of
water soluble protein extracted from the heated squid meat was measured by a spectrophotometer equipped with a
thermoelectrically temperature-controlled cell holder. For samples that had been pre-heated at 55-65°C, the coagulated
temperature observed in this experiment was close to the pre-heating temperature.

However, the amount of testing liquid required for the spectrophotometer was seldom obtained from the samples
pre-heated at 65°C or higher. Therefore, for boiled squids which are imported frequently, it is necessary to improve the
filtering condition of the extraction procedure.

1. #% = 2. & B
WL INEASD 2 VTRTFEICH T 2 R A STV A DN 2. 1 BHRUSRE
v, BiENRARY, BARDBENSEAIND, MES DV EE 2. 1. 1 Z#ERY
RS DB N R S TWARNSOIE, B3I ESh, b FTHOVD EfE TR
AT HOOPERS VDD, IQME 725, 2o, BAIND DDy (AfE) : TR
WDMTOWTIE, B2 372 b OO OHE 3 i sh C B 2. 1. 2 KAEMEAEL HERARE
s, ¥k vV oA (BT
BUE, MER72 STV D DEDLOHEEIZ DN TUE, I ¥ T— t 74 b No.545 (Fehlisk)
BIEMREBRIC L 0 IThhTW\Wb, B4 7 —BiktERBRIT, @b 2. 1. 3 E9Lv hERARE
KRFARHITRIEE AL, BIKROD % 7 —BRBERIC XY, 8 iEAER AT (ME(LF)
B KB MR SIVCH U AR O & BT 5 HIETH B 1), (H-EAEET N T AR U T AMKA (Fatis)
BARSME SN TR, B Z T—ERKGHE L, Rt L2 KEEF RV v (Fieflis)
<Tpd, MR ORAE L MR TE UL, b BIEAR ERZ | RFNNCip 5 Y
For W En G, ZolEE, BENOMETH B, B HiiET V7 (BLF. BSA) (SIGMA)
TRIADIEA LT B E DRI LIZ S WA D 0 FEIEIC KT
TWB LNz 5, 2. 2 EERVAESEH
FRAR D38 2 D INER EE % Kt 72 AT < B O %E IR EE % 1 7 i
+2% 2 & THEET S 5, UDDIN 529 |2 X0 #E ShTuns, AYNICEERE UV-2550 (RS EESUERT)
WE T, AVARRE T HAFERIKE LTWDHR, 4%, 2 BT HEGUEIEE LA L2 — : TCC-240A (S HEBERT)
DFEEOPITIGAT D Z L 2R A T=OTHRET 5, IREEE : SN-350 /A /X—H—F  (FREMIF)
HIE Sep
R :540nm (B Ly ME)

: 650 nm (BE [ VLI E )

MR BIBL P AT T277-0882  TEERMITIHIOKE 6-3-5



18 IR N7 D J A B FE I

=R (BEv Ly bE)
: 40°C—68°C (92 °C/min)
(VR[] 1R BE I TE W)

&
P

2. 3 EBAZE
2. 3. 1 mBLHOER

%15 cm PUJFISHI Y BLo T2 O BRER O DB IREE R O R
WA FEAA, WIIEE ZRE CE A REL Lz, WRIZ, Ziiim
R v b L TRWKIBHRIRE Lc, WERIRE A KIBD
IREEICENE LI2RERA D 30 SpRIINEAAEAT o7z, MBS T 1213,
E BRI THREIZ T o7z, L EEMEIC L0 1 oo
D iR E LT,

2. 3. 2 KEMHLALEOHE

WA 5912 0.1% k) N U o KR 20 ml 20Nz, AETF
A X%ATHo1= (L~ AZ—CM-100 7 AU > 4EHL 12,000 rpm, 1
min).,

WIZ A5 5B T 8RBT & No.1 D Ak IV CIRE| Al &1T > 7=,
BT, £DAWRE Nobe DAME VTR AIRETToT2, S
bz, BoN-AEE T4 F Nobds % 1 om B EFED -0
TAT 4 NE— (Gh) ZHWT, WS AiEIT-o7-, ZOKE, &
LU AEFICHDEDE T A b No.545 2RI L, IRf1SET
Bz, LLEOARREIZ L0 B oI EBIERE R E Lz,
2. 3. 3 HREEREDAE

FHE TR 25 ml 280 Bio Tz, R OB - nE
KEE VB F =B Fide v a2 tv > b Lz, sHRRANC
1201 % b Y U AR 25 ml 2BV Ro7- Lzt Y b
L7z, £ LT, REH VFH ORIKIZIRER ORAERD D £ 95
Ity bL, RIEPORELZRETE S LI Lz, REREY
40°CIz L. B AARRIER LR L — O ERRR R 2 40 °C
ICBIEE L2, 1 DRICENSN 2 CTHIRERA L, R 10
FORIRR CTHR 650 nm (Z351F 2 Wt K UMK HF O 2 I 7E L
7=
2. 3. 4 KEHEAKKCEDEEZ (EVLy bE)

650 nm TWEERTWENRIZAMESETHD Z L R T D
72, BV by MECK DA EDEREIT- T2,

2. 3. 4 (1) E9lLyrREOHRAR

TS F KT 1.5 g OV +)-IEAEET b U o A U 7 APUKFD
$16.0 g & 7KEE/K 500 mHZIAMRE L7z, Z OKIFIRZ TR LN 5,
10%/KER{LT U 7 BOkERE 300 ml &2 Ay, 2&% 1000ml 2 L
7z, Zhuca b s Y A lg Ema Y,

2. 3. 4 (2) BERAEEARZTORR

BSA 15 mg % 0.1%#{tF b U & 2KEEHK 1 mHEfF LTz, 2
DRI % 25,50,75 K TN100 1| Z 5Bl x OFRBAEIZE Y Y [0.1%
BT b U U LKIEIR & 275, 250, 225 TN 200u 1 & A
h, &8%300ul & Lz, ZHUCL D, BSAJREES 1.3, 25, 3.8
FO5.0mg/miciiilcE 5, FRBEIce Ly MldE T
nEN3IMl AN, RVT 7 REROS5EE L, 1RG4, 30 4
RIHE LT,

2. 3. 4 (3) HUIILHBKROHRE

Wil 300 | BONE Y Ly RikdE 3 ml #RBRFIC A, RLT
7 Ak AWSIREG Lc, 1RA%. 30 /kE Lz,

2. 3. 4 (4) KBEMFASKCEDESE

EEREIC L0 AR L 7R BRSOV T, IR 540 nm 2T
DWAESEZNE Uz, B i A R BRI o0 B E S SR> O B i
VR L, BiEH 07 A E < HIRE 2R T,

3. FMRKEOBL

3. 1 KEMLAESEDHE

UDDIN &Ik 0 it sz 529 oid, fhHEEic 09 %X
1£0.25 %D T U U 2KERBHAVHGN TS, LarL, W
DIZOWTZ ORECHE 21T & HEAE L < fkziEE o
L. AEEAEICE D, ST E L 72 5 BB e ER 155
NN ERENhoTz, ZOH, REBRTIE 0.1 %D LT b
VU LKEERE Ve, £ LW AL ERET 57912, UDDIN
DITMAR 50 g, L 100 ml TITo T A EZ A%, Mik5g, &
20 ml TfTo 7=,

JNEAZEAT: 60 CLL T DR TR, AREEM: 72 A < B O R ERR
WIREIRIZ D 72 VbR 2 LD, AEIC LR EDOMRIK
NG5 Z EBNHREETH o7, —F7, IMEGR(E 65°CLL Ok
WZDWTHE, KT AL BEOMMFFCH /IZS F 0 Z 572
Molo, UL, L0 EIRTMELIERIEDFHR, T2AEED
N HEA TR Y EE L2 7 AL BN S RICTHFET 7290,
AN L DRENKEETH o 7=, S EIOFEE T, INEG: 65°C
PLETIE, ZRARIRE S DNRNW T LR 0 T,

3. 2 BERE

INESC 0 WA DERENRE ORERE R 2 Fig.l (77, KIEHIK
DIRELWHEORMRE T ry b L72bDTH S, Figl D(a),(b)
KOENZHOWT, HIWEEEIC, WEENRE LA LT L
WD, Tbb, 55 CTIE L 7&K Tl 56.0°C. 60°C T
L 7= MR CTUE 62.0°CL 65 CTIIEA L 7= B A Tl 64.2 °C T
DREFRBHRLNTZ, WHEDO ERIIRIEOAEIC L VRS2
B, KB AL EOZEMIZZ N BIRE TR LTS &
HERSIND, ZOZEhD, ZHHIEELEZZNENOMESIFIC
B DEEENREE & A7 LTz, 72, 70°CTIE L 72k (Fig.1(d))
IOV TIIA IO DHT SRR, BB 2 HE S5 2 & 23
T& ol Ziux, atricAVWEraRSUERe R4
— 8, FRRIRE 25 68 CE T L AR T AW - O EETR 12
Lipholzbod b,

BT 2 OV DO BEERIE ORI ERER 2 Fig.2 127, e
FEIXEEd, 55 CTIIE L 7oA Tl 51.7°C. 60 C T L 72
FRIATIL 61.4°C, 65°CTHIEA L 7R TIE 66.8°C, 70°CThIER
L7-BRTlL 67.1CTH o7,

BERE A F & H7-F% Table 11257, 00 WNIHOWTITE
BT 2AT o i R b AbE TR, MBI H 5 LD D,
BEREIREE 1T, & 52> OB INEE T TR & 1~2°CREED



BAIBLH TR 5 48 5

MAETHECTE /2, 72DV DIIERE 55 CR T 70 ClzoWn
TUE, BEIIRYTH 503, MBEE & Ml LT, BEEIREIL 3°C
RERCHE S,

00X (a) | ;
I .

0017 : : -
500 550 600 650
teng. ()
|
0% - (g) |
@ i )
,g 0 | 64.2C! !
% y  d
=5 00 , 2
Fos® s tmunyans .._++I.-"'
[|I|1'? i ‘u‘#..‘\'lI T.

S0 550 Gl 0 6510
teng. ()

i
oo {h} . *
1] | i
éﬂm 62.0°C !
| &
= 0016 : £l
st
e L Lk +'|'+'.|.-|.l‘
0013 : o :
s00 50 ol 0 6510
teng . ()
oo

ahsorkande

oL
o

LINE I L L
S0 5510 6l 0 6510
teng . ()

- (d)

incapahle measurement

;"'..ﬂil-"i..lrl'il‘ﬂp-'i" —

Fig.1 Coagulation temperature of heated spear squid at each heat condition
(a) 55°C, 30min., (b) 60°C, 30min., (c) 65°C, 30min., (d) 70°C, 30min.
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Fig. 2 Coagulation temperature of heated Japanese common flying squid at each heat condition
(a) 55°C, 30min., (b) 60°C, 30min., (c) 65°C, 30min., (d) 70°C, 30min.
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Table 1 Coagulation temperature and concentration of protein

Heat Condition 55 I0mndn. 60°C Jmndn. 65°C 30mdn. 0T 30mndn.
Coagulation bang . (1T} 6.0 v ] 052 iz,
Concendration of protan fgind) 11 1.9 T 1%
Coamulation tang . (1T) 566 61.5 6d.2
Spear ag () nd
squad Concendration of protein mgmd) 2.0 17 15
Coaguladion temp. (T) 562 608
nd nid
Concendration of protan fgid) 1.6 1.6
Japanese Coagulafion tang . (1T) 17 6l.d 668 671
COTNILOTL
fhving squid  Concendration of proten fgind) 1.8 14 1.7 ne
* i, ;. capahle earuranend, nod. e data
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