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Studies on the Complete Utilization of Squid

(Ommastrephes sloani pacificus)
- XVI. On the manufacture of dried squid meat
(8) Amines produced in dried squid meat

Eiichi TANIKAWA and Terushige MOTOHIRO

Abstract

A study was carried out on detection of amines in’dried squid meat, (“Surume” in Japanese)
which were graded into classes from the first to the fifth. The results obtained may be summa-
rized as follows:

(1) The employment of fresh squid as raw materal (V.B.~N below 10 mg%), and rapid drying
throughout the procedure make the dried squid product of the first ¢lass in which no other amines
except trimethylamine were detectable. Under similar conditions, with the use of unfresh squid »
(V.B.-N 10 mg%~30 mg%) as raw material, and slow drying in rainy or wet weather, the dried
squid product falls into the second to the fifth class; in such material trimethylamine, histamine,
arcaine, putrescine, agmatine, cadaverine, and iso-amylamine were detected. These amines in
the dried squid product also were revealed dufing the abnormal storing period with both high
temp-erature and humidity.

(2) As the histamine level in dried squid meat is between 2.0 mg%5 and 4.2 mg%;, food poison-
ing by histamine only is doubtful. But it is notable, as trimethylamine, agmatine and arcaine
decrease the activity of the liver, the result is to prevent the detoxication of the histamine which
is absorbed in the intestines. ‘

(3) In the manufacturing of dried squid meat, it is desired to use the fresh squid as raw
material, and to dry it rapidly as possible. : '

FHHED IR A WADBREETARIC I 2B BEEOBE Y REL, A~y AZHREHL LT,
CNLBEORL A PAYENNICEA, T EENTEN 277 ORFEET L 1 2Pc & 3ThEERY
BL, eAZ s ViCEAPBES TE BT A L 2HMEL VD, EHICEEEA DAY EEL AL 2
Y EET 2K, LERROBICEOTRA Y, 2V A IORESZZILEHBHY, TOLIRPAEDOL A
WOIEERZEBRIC DWW T AL, A %, AV A F LR 2BBRTCHEET s vEOEESh3Z L 2R »
129 L UBREMTH 5 21 AMOEBEEOBRBAUARICOV TR ILHALRIEN TV KV,

o O TKEMRERRCE S TRMT Shic A 2 3 v, ZHISEENE 7T s vBICOTHEL
BRETEET 5, : L S



 x k E ®E K (X, 1

% B O

(1) #hbt: Rbb & Lo 2w bl KRR D T Sh e b OTH Y, 1%L
DSHERETOLDEAE I, TNHDRL ADREEIBLRICTRLU o

Table 1. The quaiities of dried squid meat graded into the first to the fifth

~__ Grades | . [ ~ 2nd R
WJ Ist | A , B - 21 4th 5th

V.B-N(mgz) |  39.3 3.1 ’ 80.5 87.8 9.2 110.9
pH 6.5 6.9 \ 7.0 7.0 7.0 7.2
Organoleptic Good Good Darkening of | Simijlar as Similar as Si}r:'xilﬁ acsl
: . the color of 3rd in color | 4th. Mold on
inspection meat. 2nd (B). intensity of | the surface of
meat. the meat.
Freshness of
ra(v{f rgat;;)ial* 10 mg% 10~20 mg2s 20~30mg% | 30~40mg2s | 40~50mg2;

* Calculated from the result in previous report®’ of this series.
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Table 2. Diazo reaction positive substances in the first class of the dried squid
during storing at various temperatures and humidities

A Relative »
\§§§s§§?ﬁ%? % - 80 70 60
Temperature Days
0| WOW O@DW —_— None
B x2C 20 OD@OAW | O@OW®W M@ None
' 30 ' DLD@OBW | O@OHW | W@ None
0] O@® ® @ @ None None
25° + 2°C 20 @ @ @ @ None Noner
3 | @O®GW | W  None None
0| W@ (4)' L@ None None
Wwree |20 | Q@@ | O® None None
30 MW@W @ None None

(1D Histidine, (2) Tyrosine, (3) Imidazol acetic acid, (4) Histamine.
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Table 3. Histamine contents it the various grade of dried squid meat (mg%)

Parts —-Crades 1st 2nd 31d 4th 5th
of squid A | B

Body 0.0 2.0 3.0 3.3 4.2 3.8
Foot 0.0 1.8 3.0 2.9 4.0 4.0
Fin 0.2 2.0 2.8 3.2 4.1 : 4.0

BIHLHBCFHLAL DIC 2% (B) . 3%H, 4GROMIE A2 I vEIHML T35 5
BRI AR LB GERERH LD Ol DT L VBERE R, EAX I vEDSNI LN
HWHo 48 L 5 SRS EOEETHRE LTy 3l bY, REEIABREICHMENTH3b0L
FEADNDG, FLBMINCAL LA X I vEBIEBETH O THMICL 3 2 2 s vEOERIBHON
Krofs

CCTHRISEELLVIC L VEEEINL L Y CEBRE LOBRYMSIRT 210 AL 20 A% 3 v I BE
JYVBREND LEADN D, HIASO, HEOTNERURESG bDOE A X 3 v OBRBBEHICHEL,
KB TIRRA EBR Snevs, JBF, Bk v &, Levulose OIFRVRE EH (81°~32.5°C) 1
L VBB SN D LB, MBSV TR e A ¥ s vERTRR &N, BCEH, HEary 7206
NI—ERERHEE s N, BEOER, BENIBEOSEICDRSFE LW L2A TS, LrUEKE
ERUTHEHERY BRS¢ 2ICET 5 2 2 s v EI3830mgEl ETH Y, % /o Koesler XU Hanke®j e
AZ Iy BEEYEAT A LI VBESNALOPEHERY BRS¢ ACBECAKEOe X s vy
BT L), CNHOBRGLTNEALAPCEINDI e X 2 s vEFITIIFERY BIE S 210012
ELRWEEBALN B,

Lirl, £ PACKRBETARBTIIL AXIVOINIIT I AFAT IV, TLALY, FF3v,7 st
WYY, TIRFY, BERV Y, BT 2R FAT IV, 4V T INT v OZ@BEOERSENE
B30T, ThbleR2 sy LOBMRYRNT 2UENE S, MILEA, MOLII72Bexx s+
— DA Z IVFRBICHLTT v b vy oy, BXV Y, AFAFT =YV, TAALY, TH<FV,
7-7 3 JERSBGCHEERZE L, I LBRLWL T v ¥ BEHBRE SN =Y A0 R 2 3 4+

— 77—



£ x k B R ® (X, 1

— e R Z Iy OSRICESY DI EEFHEL TS, SIRSLIIERIZIY 2FAT v, BEX
23y, aVyv, 74V v RENRGSTINIEE ,7v»%~WE%%h7V»%~ﬁﬁ&H~O§E?&%
T ERIEREL, ThbOFBEEYERP LAY v ERL Tva,

boijkﬁﬁm*&%ﬁéh%ﬁﬁﬁ%ﬁuﬁ*ﬁ&dﬁ%&&%%ﬁbfv5;3&%&B%L6®
T, —RICHEEMNCSESE SN EvDNE LV 2F AT I v RSB L U TEERID R A A ZDVT
ZOEBEYAE LI, BONIRERIIF4I4RIIR L.

Table 4. Trimethylamine (T. M. A.) and trimethylaminoxide (T. M. A. O.)
‘contents in the various grade of dried squid meat (mg%)

S~ Grades 1st 2nd 3td 4th 5th
Ttems ™. Parts A | ‘B )
‘ Body 10.0 12.0 20.5 23.5 35.5 24.0
T.M. A.
Foot 9.5 10.5 18.5 20.5 27.0 23.0
(mg2)
Fin " 9.5 13.0 | 18.5 25.0 30.0 23.0
Body 308.5 300.5 300.5 200.5 181.0 130.0
T.M.A.O.
Foot 265.5 270.0 250.0 243.0 162.0 155.5
(mg2s) . " -
Fin 280.0 275.5 267.0 229.5 180.5 161.5
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Table 5. Amines produced in squid meat in the process of drying

3 N—Nfiﬁ_raw(squi/d) i
mg2, 0~10 10~20 20~30 30~40 40~50
\;;ﬁ\\\,AmE?\\ . -

—

Trimethylamine -+ +
Arcaine - +
Histamine - -
Agmatine - —
material Tyramine - - -
Putrescine - - -

+ 4+

Raw

1

Cadaverine - - —

A I A
o+t o+

iso~Amylamine - -

Trimethylamine + o+

Process of Arcaine - +
. Histamine - -
drying . Agmatine - -
(after 5 Tyramine - -
days drying) Putrescine - +
Cadaverine - -

o4+ T
+ o+ F o+t o+
I A

iso-Amylamine - -

1st 2nd d h h

w
=
-
Lo
[%)]
-

Trimethylamine +
Dried Arcaine —_

+ o+ 4+

i Histamine -
squi .
q Agmatine -
product Tyramine -

Putrescine -

+ o4+ 4+
+ o+ o+ o+
+ oo+t

1

€

!

2

(2 (2

+

Cadaverine - -
iso~Amylamine - -

+ o+ o+
+ + +
+ o+ o+ o+
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