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Concentration of Cadmium in the Mid-gut Gland of the
Scallop, Patinopecten yessoensis, and an
Approach to its Elimination

Hideyuki Kurinara*, Shintaro Arar*
and Mutsuo Harano*

Abstract

Cadmium concentration in the mid-gut gland of the scallop ( Patinopecten yessoensis) in
Japan was investigated and ranged from 8.6 to 111.8 4g/g on a dry weight basis. The
distribution of cadmium in various tissues was also studied. Concentration of cadmium
found to be the highest in the mid-gut gland. In order to liberate cadmium from the scallop
mid-gut gland 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
the acidic and saturated NaCl solution removed more than 809, of the cadmium from the
homogenates, and these treatments were thus considered to be the most preferable ways to
remove cadmium, of the treatments examined.
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Table 1. Previously reported cadmium concentration in scallops.

Cadmium concentration  wet or dry

Species Part (x8/8) basis reference
Patinopecten yessoensis  Edible parts 0.238 we 1)
Patinopecten yessoensis  Soft parts 1.53- 2.25 w 2)

(juvenile) Mid-gut glands 10.36-23.81 w 2)
Patinopecten yessoensis  Soft parts 0.40- 0.93 w 2)
(adult) Mid-gut glands 1.65- 7.25 w
Patinopecten yessoensis ~ Adductor muscles 0.02- 1.31 W 3)
Soft parts except 0.50-10.60 W
Adductor muscles
Patinopecten yessoensis ~ Mid-gut glands 16-42.9 w 4)
Peocten maximus Digestive glands 532 D 5)
Gut and digestive 96 D 6)
glands
Digestive glands 321 D )
Pecten novae-zelandiae Soft portions 249 D 8)
Chlamys opercularis Mantle and viscera 9.563- 9.71 D B5)
Digestive glands 27 D 7)
2 W, Wet weight basis: D, Dry weight basis.
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OBGEER (LT, ook widl, —60C THERF LI, # V3 v ABERFAD
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Table 2. Cadmium concentration in scallop mid-gut glands in Japan.

Cadmium concentration

Sampling Age Number of  Weight of mid-gut (ug/8)
Site (year-old) samples gland (g wet wt) wet weight dry weight
basis basis

A 1 11 1.44+0.32 13.9+2.5 53.8+ 84

2 12 91+19 20.7+3.5 84.4+11.8

B 1 12 2.41+0.5 3.3+0.6 11.3+ 24

2 12 7.6+1.0 9.4+238 31.8+ 9.7

C 3 12 53+1.0 17.4+35 70.4+14.0

12 7.8+1.1 20.4+3.6 87.5+16.5

& Mean+standard deviation.
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Fig. 1. Cadmium concentration in scallop mid-gut glands in Japan.

Table 3. Cadmium concentration in scallop tissues®.

Cadmium concentration

. Weight Moisture (18/8)
Tissue (g wet wt) %)
g ° wet weight dry weight
basis basis
Mid-gut 7.8° 73.4 23.6 89.1
gland (7.1- 9.1) (72.0-75.0) (21.5-25.1) (76.9-100.2)
Gonad 10.6 79.0 0.3 1.4
( 5.7-14.1) (76.5-80.9) (0-0.9) (0-4.1)
Adductor 18.1 75.9 0.1 0.3
muscle (13.1-24.8) (74.4-76.9) (0-0.4) (0-1.7)
Others 145 84.3 2.0 13.0
( 9.1-21.8) (82.7-85.6) (0.4-6.2) (2.5-39.9)

2 Six individuals were examined.
® Mean value.
¢ (highest value-lowest value)
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Fig. 2. Cadmium concentration in scallop tissues.

CRS (%)*

Fig. 3. CRS of scallop mid-gut gland homogenates after treatments with acidic or alkaline
solution.
* CRS (%)= {supernatant Cd (ug)/total Cd (ug)} x 100

L5 CdE
CRS (%)= £ Ca R (ug o6 LT g 1 (1)

FpHABK YL Y RDOLIICCRS R 3 1KRT, pH3IU TR IO pHI LI ET CRS 23& < 72
D, pHE &L U6 MHEDMET CRS pMEL 7o ntc, pHILUTFTIRA Vs w244 v L LTH
BE, AIBLLcEEZBRS, pHI U ETRWRENBAILTCLES>Z 0D, A FIvA—D
Fv AERRSESESTELLicd b EL LN S, pPH3 LT OUETH & 7 7 1 b BIRE
EMH LR OH F 1 v aklrETEsd, pHILU LOMBCE » Vi vatbidbic, floR
RS LBREIRTLE D WESENSZ20T, BAENESRRELELZ2 b5,
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Fig. 4. CRS of scallop mid-gut gland homogenates after treatments with saturated solution of

inorganic salt.
* CRS (%) = {supernatant Cd (rg)/total Cd (xg)} x 100

& 100

2. RIHISTSENE AATEBRAEIC L 5 CRS ¥ N 4 ioRd, SIFREEF + V) v ATk
60%, BAFMELT + V) v AMFE-CIZH80% D CRS L 7c b, £ HDBEED LAV DH F 3
VAR EBEBT LA, LAL, ARGEES LY v AAEB I, A2 T HFAPBENSHI Y
LAABEALER L Ithote, OBHELT, F1CHMKERT v £ =9 A KBRFFEENS
(pH5.3) #7RL, RI3DEENDL CRSIMEL kB2 &, BOREOGHRONE v A7 BTHB &
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ftE2bhb, AR T v =y ABORBRIA VHBOBS LR BKERTHY, HE
BITRLZZH F IV sEEGRIPEEL TR EARE RS,

3. BEERAE BEREAY Vv ANERLACHEELT, BB EAUADED Y ¥
SVLENOHEBRY F v ABHEER (CRO) #K (2) 0L 5cBHL &,

Table4. CRO of scallop mid-gut glands after treatments with organic

solvents.
CRO (%)*
Organic solvent
0 hr 24 hr®
Acetic acid 25.0 9.9
Chloroform 13.9 2.0
Ethyl acetate 0.0 2.1
Acetone 0.0 0.0
Methanol 0.0 0.0
Ethanol 0.0 0.0

® CRO (%) = {organic layer Cd (ug)/total Cd (ug)} X 100.

* Time of standing between homogenization and centrifugation.
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CRO (%)= A8 Cd & (ug)

(R Cd & (ug)+ T hLAOB O E gy <% @)
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