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Concentration of Cadmium in Livers of Several Kinds of
Squids and an Approach to its Elimination

Hideyuki Kurirara*, Hatsuyo Tocawa*
and Mutsuo Harano*

Abstract

Cadmium concentrations in livers of Illex argentinus, immature and mature Todarodes
pacificus, Nototodarus sloani sloani, Ommastrephes bartrami and Loligo bleekeri were inves-
tigated and ranged from 11.8 to 1,405 xg/g on a dry weight basis. Both muscle and fluid of
“Ika-Shiokara” was relatively low in cadmium concentrations ranging from 0.53 to 8.04 ppm
on a wet weight basis. As an attempt to liberate cadmium from the squid liver homogenates,
treatments with acidic or alkaline solutions, saturated solutions of inorganic salts and organic
solvents were performed and compared by analyzing the cadmium concentration of the
supernatant from the treated homogenates. Treatments using acidic, saturated (NH,),SO,
and NaCl solutions removed more than 809, of the cadmium from the homogenates, and these
treatments were thus considered to be the most desirable ways to remove cadmium, of the
treatments examined.
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Table 1. Previously reported cadmium concentrations in squid livers.

Cadmium concentration Wet or dry

Species (48/8) dasis Reference
Argentine short-fin squid 36 Wwea 2)
Aruzenchin Matsutka 38 w 2)
(Illex: argentinus)
Pacific flying squid 71 D 3)
Surumeika 154 D 3)
(Todarodes pacificus) 15-33 W 4)
Neon flying squid 287 D 5)
Akaika 80.6-85.5 D 6)
(Ommastrephes bartrami) 117-132 w 7)
Opalescent inshore squid 85 D 5)
Kariforunia Yariika 121 D 5)
(Loligo opalescens) 14-16 w 8)
Swordtip squid 38.1 D 3)
Kensakiika
(Loligo edulis edulis)
Purpleback flying squid 782 D 5)
Toburka
(Symplectotenthi oualaniensis)
Boreal clubhook squid 154 D 6)
Tsumetka
( Onychoteuthis borealijaponica)
Golden cuttlefish 98.0 D 3)
Kouwka
(Sepra esculenta)
Shimamerka 59.8 D 3)
2 W: wet basis; D: dry basis.
HEE LUHE

A4Hh 19146 A~9 Bic7r¥vF = A (lllex argentinus), 7 » A » (Ommastrephes
bartrami) 3B X N= 2 —2—F vV F AL 2 A % (Nototodarus sloani sloant) SIKEMLH»H A
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Fig. 1. Cadmium concentrations in squid livers examined. Abbreviations as follows: Ia,
Illex argentinus (Aruzenchin matsutka) ; iTp, immature Todarodes pacificus (Surumetka) ;
mTp, mature Todarodes pacificus (Surumeika) ; Nss, Nototodarus sloani sloani ( Nyujirando
surumeska) ; Lb, Loligo bleekeri ( Yariika) ; Ob, Ommastrephes bartrami (Akaika)
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Table 2. Cadmium concentrations in squid livers examined.

Cadmium concentration

. No of Body weight Liver weight (xg/8)
Species samples (g wet basis) (g wet basis)

Wet basis Dry basis
Argentine short-fin squid 10 444 +62° 73.0+10.4 8824363 144.8+650
Aruzenchin Matsutka ( 58.4-168.5)> ( 88.6- 298.2)
(Illex argentinus)
Pacific flying squid 12 86+17 80+ 3.8 29.6+ 11.0 79.7+ 40.1
Surumerka ( 17.3- 49.8) ( 37.8- 169.3)
( Todarodes pacificus)
immature
Pacific flying squid 10 217+28 28.0+ 5.9 145+ 42 223+ 6.0
Surumerka ( 83-213) ( 11.8- 30.0)
(Todarodes pacificus)
mature
New Zealand flying squid 11 121+32 9.4+ 44 194+ 82 635+ 181
Nyujirando Surumeika ( 4.2- 388) ( 382- 74)
(Nototodarus sloant sloant)
Neon flying squid 10 487+75 29.3+11.0 293.4+143.1 826.5+369.1
Akatka (137.1-532.0) (368.5-1405.6)
(Ommastrephes bartramsz)
Spear squid 12 89+14 31+ L7 194+ 82 911+ 434
Yariika ( 52- 36.5) ( 21.7- 201.3)

(Loligo bleekert)

2 Mean +standard deviation.
b (highest value-lowest value).

Table 3. Cadmium concentrations in “Ika-Shiokara”.

Cadmium concentration

Sample (xg/8)
In muscle In fluid
A 6.08 8.04
B 0.85 1.00
C 0.97 0.98
D 0.53 0.90
E 1.32 0.93
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Fig. 2. CRS of Todarodes pacificus liver homogenates after treatments with acidic or alkaline
solution.
* CRS (%)= {supernatant Cd (ug)/total Cd (ug)} x 100
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ammonium sulfate 79.7

sodium carbonate

Treatmernt

sodium chrolide

CRS (%)*

Fig. 3. CRS of Todarodes pacificus liver homogenates after treatments with saturated solution
of inorganic salts.
* CRS (%) = {supernatant Cd (ug)/total Cd (ug)} x100

Table 4. CRO of Todarodes pacificus liver homogenates after treatments
with organic solvents.

CRO (%)*
Organic solvent
2 hr® 24 hrt
Methanol 0.0 0.0
Ethanol 0.0 0.0
Acetone 0.0 0.0

& CRO (9,) = {organic layer Cd (ng)/total Cd (ug)} x 100
> Time of standing between homogenization and centrifugation:
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