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Biochemical Studies on Squid Meat Food Poisoning

I. Identification of amines in squid meat

during the period of preservation.

Kiichi MURATA, Keiichi O1SHI and Atsushi IIDA

Abstract

In this paper, the authors intend to report investigation on the biochemical changes
connected with food poisoning, and to obtain knowledge on the amines which play an important
part in food poisoning.

Three kinds of samples were prepared —— all were kept at 11.5°C, 18.5°C and 27.0°C.
During preservation the changes on the surface of meat, pH value and volatile basic nitrogen of
trichloroacetic acid extractives were observed. The produced amines of the samples were also
determined every day by chromatography. The following amines are detected ; putrescine,
cadaverine, ammonia, monomethylamine, trimethylamine, isoamylamine, 8-phenethylamine,
histamine, tyramine, octopine, agmatine, arcaine, creatinine and methylguanidine.
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Table 1. Changes of appearance of spuid meat
Time elasped
(in hrs.)
Sample No. 0 24 48 72 96 120
(Mean temp,
of
preservation)
eatable eatable eatable eatable eatable eatable
light red white light red light red light ted- | light red-
dish gray | dish gray
: semitrans—~ | semitrans—| opapue semitrans~ | semitrans~| semitrans-
Group 1 parent parent parent parent parent
(11.5°C) fragrant fragrant special special
fragrant fragrant
as Surume| as Surume
soft and soft and elastic tight and tight tight
elastic elastic meat elastic meat meat
meat meat meat
eatable eatable eatable eatable eatable
y by by by
heating heating heating heating
‘light red light tur—- | white turbid turbid
bid red white light
Group 2 same as gray
(18.5°CH group 1 opaque opague opaque opaque opaque
light fishy fishy very very
fishy fishy fishy
soft and soft and soft and soft very soft
elastic elastic elastic meat meat
meat meat meat
eatable eatable eatable no eat- no eat-
by by able even able even
heating heating heating by heating| by heating
turbid turbid light reddish r.eddish
white white yellowish | gray gray
white
Group 3 same as
group 1 opaque opaque opaque
(27.0°C) '
ill-smell ill-smell very ill- ill-smell ill-smell
like like smell like | like like
ammqnia ammonia amines amines amines
very soft soft meat | Soft and hard, thin | hard, thin
meat adhesive and and
meat flat meat flat meat
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Table 2. Changes of pH of squid meat

Time elasped
Sample No. (in hrs.) )
(Meanftemp. 0 24 48 72 96 120
o
preservation)
Group 1
(11.5°C) 5.90 6.31 6.01 6.09 6.01 6.30
Group 2
(18.5°C) 5.90 6.50 6.73 6.41 6.88 7.57
Group 3
(27.0°C) 5.90 6.80 7.53 7.38 7.27 7.58

Table 3. Changes in the amount of volatile basic nitrogens of squid meat

Volatile basic nitrogen (mg%)

400

200

100

) Time elasped
Sample No. (in hrs.)
(Mean ftemp. \ 0 24 48 72 % 120
o .
preservation)
Group 1 :
(11.5°0) 8.91 7.4 5.06 10.13 15.74 55.97
Group 2
(18.5°C) 8.91 12.14 18.88 27.07 61.45 121.70
Group 3
27.0°0) 8.91 174.95 227.49 242.70 303.97 356.57
PH
8.00
7.00
6.00
5.00 9 X - 11.5'\0, A .. 18.50C, O . '27.00C
el M . A A
0 24 48 72 96 120
(hrs)

Fig. 1. Changes of pH values of squid meat

k x"11'5°c
- Aools.soc B
@"27°C

A A - N 2 — TN
0 24 48 72 96 120
(hrs.)

Fig 2. Changes in the amount of volatile
_ basic nitrogens (mg%)
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Table 4. Increase and decline of amines of squid meat

S Sample No.
N (Meanf temp. Group 1 Group 2 Group 3
0! o o - o
"\ preservation) (11.5°C) (18.5°C) (27.0°C)
Fraction . i
of Time elasped | 0 12448 72 96| 120| 0 124 48|72 96120 0 24|48 7296 120
amines in hrs.) ! !
putrescine S R I o O o T ST 1 A o B 1 B o B o B o B B o B o o R
cadaverine B o B L B T o T o T T B A 0 ) B e B
ammonia T I o o I ] I B B I I A I I S B S
monomethyl—
amine T =2 s Y 1 Y 3 B I B Y B I S
Volatile tr"x.tf]‘yl" I A A A R B A A
amines ne
isoamyl— | _ ]
amine +| | O+ +o+ O+ + o+ +| +
B—phenethyl- | _ . _
i amine + 4+ + + o+ +H I T o e
number of
unknown 02231y 1/0{3,5/5|4| 3|0|1|1;1|1} 1
substances
histemine B N B N T I I
Imidazol
and tyramine el T o e T o Bt B L A o B o B I
ortho-
phenol number of
compds. unknown 1/11(2(2(2| 1/]0,1{4(4/4, 5|1]/1|2|2|3]| 2
substances
octopine S I L o I L o B o B T o e A S I S o I I A R
agmatine = = ] | F FH = I S S o Bt B LI T ot of B
arcaine = =+ #| H] H| =] = ] ] FH] | | | ] ] ]+
Guanidine | creatinine = = | | | ]|~ = F| | F]| F] | F| F| ]
compds.
methy]- N . _ B
guanine +| + + | ] |+ +| +| | +| +
number of
unknown oj0{o0(2(0|0/0/0(1]2!3] 3|0(2(2|/0]|1]| 1
substances

BTEY, B8 pH5.9 Th D7D 48RRI pH7 5 LERIEZ R, BT T 2 08 12085KHI-BU
FHUTPH7.64 KL TV 5, 11.5°CHEED b D324 MBI pHE.3& 7 2 5 HOBET L, 9685 LT
UEMCEFTACES D, >ivhpH6.0% D E LT3, 118.5°CHERBNIEICiTHE DO REIALL
TZ{LL, 4885RIERIC13 PHE.7 5§48 T2 id pHE6.4 L R Y, HOBIIEU ER L T 1208 R0
PH7.6%RT o RL K5 b vl b Ko pHIZEIREIIA ~ 8 I B AE ¥ R U - B —BETL, B
ULrRAOERZRL T 5,

ERMHEEFEREOBINIE IR, B2RIRTINC, 27°C BRIt~ TIERIZS <, i
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CRBICEMU , OSN3 2 HURM U T 120 BRI 360me%is R T 5, 11.5° ChE
PURN 48RS HILIBER I & SR 72 34, 120BERIBRIC AT HRI60MEIS ISR T BICBE 72 <, 18.5°C Bressteh:
ERROFEAT & FCHE L 1200515101380 120mg % CRIE O 2 SRICR T 5,

MU THORICRT 2 7 s v BOBERIIE4E, 31, 2, 3ICHTM, 2R /L THRESH
EBDELTT YW AFY, XDy, TrE=2T, BIAFLT Iy, PIRFLT S YV, 4TI
TIV, B=72ZXFAT IV, CRRIY, FF3IV, 2 ¥y, Tr<Fy, TLALY, ZLT F=
YRUATAZT=2FrHbh D, MEOIMIKRERD A v F 85dDlze MLTHOHE 2 & $ v O

Rf

*°F o A-phenethyl-
amune Q99 9 @0 o Q0 S 90

0.6.‘ Iso-amylamine saw® o © 00669 V9 9+~

o Tinethyl- 9 p P 9 9 © 9D O S 90 0999009
0.4_0M0231n£hy1-090999 P OP089 9oV 00>

QAmonia @ V99 909 999090929 PoO9OPO O
0.2f

O Cadaverine © ¢ Q@ © 0 99 Q@

| PRurcic’o o 9992 9299 ¢S 292009
Time of preservation 0 24 48 72 96 120 0 24 48 72 96 120 O

24 48 72 96 120
(hrs.)

Sample No. Group 1 Group 2 Group 3
(1) Amines detected by Nessler’s indicator, dithiccartamate reaction
and ninhydrin reaction

Rf
1.of
0-8I°@ Tyiamine 2929 90 Q Qoo 9009
0.6~
ql-hstamine OQOQ . O 0990 o ovoo
0.4
0.2 =
. 2.8 8 2 _2_ 83 0 B 0 % B B 8 B 8 N 4
Time of preservation 0 24 48 72 96 120 0 24 48 72 96 120 0 24 48 72 (gfs )120
Sample No. Group 1 Group 2 Group 3 )

(2) Amines detected by diazo reaction
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Rf
0.8
0.6 0O  Methylguamdine 9 © 0 99 o 909900
ro Creatinme Q09019 9 00 O 6 890 9QO0
ok @ Arcaine 0 600 ¢ 0 69 0O 0009 ©
© Agmatine goo 9 O Q 00 O Q9 0 0 09
0.2
O Octopne 99 900 6 90 Q@ 990 0009009
[ [} [ a [ 2 ] A 2 _ @ R __ 8 [ 2 a & H
Time of preservation 0 24 48 72 96 120 0 24 48 72 96 120 0 24 48 72 96 120
Sample No. Group 1 Group 2 Group SGHSJ

(3) Amines detected by Sakaguchi reaction
Fig. 3. Paper chromatography of amines of squid meat
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X2 VEROBEEAEAAVBEIERTAIDOLEILNS, DL R 2§ V&R 1 HEABORE
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