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Heavy Metal Contents in Internal Organs and Tissues of Scallops
Patinopecten yessoensis and Comb Pen Shell Atrina pectinata
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Recent years have seen steadily increasing concerns about human exposure to heavy metals through seafood con-
sumption. In Korea, the diverse dietary patterns of different bivalve shellfish necessitate tissue-specific evaluation
of heavy metal contents for risk assessment. We analyzed the heavy metal contents of various tissues in scallops
(Patinopecten yessoensis) and pen shells (Atrina pectinate). In both species, we found higher levels of cadmium (Cd)
in the mantle than in the adductive muscle, while there was no significant difference between the two tissue types in
total mercury (THg) and lead (Pb) (P<0.05). Levels of THg and Pb were acceptable by Korean standards. However,
the level of Cd in pen shell mantle tissue exceeded the standard by 40%. The rate of heavy metal exposure from
consumption of these species was shown to be 0.003-0.010% of the provisional tolerable weekly intake of THg and
0.312-0.600% of the provisional tolerable monthly intake (PTWI) of Cd as recommended by the Joint FAO/WHO
Expert Committee on Food Additives. These findings on the tissue-specific heavy metal contents of these species will
be useful in assessing the health risks of Korean dietary habits.
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Table 1. Operating conditions for a mercury analyzer

Parameter Analysis condition
Drying temperature (°C) 650
Drying time (sec) 90
Decomposition temperature (C) 650
Decomposition time (sec) 180
Purge time (sec) 60
Amalgamator heating temperature (‘C) 850
Amalgame time (sec) 12
Recording time (sec) 30

Table 2. Operating conditions of an ICP-MS

Parameter Analysis condition
RF power 1400 Watts
Lens voltage 8.0V
Nebulizer gas flow (Ar) 0.97 L/min
Plasma gas flow (Ar) 15 L/min
Auxiliary gas flow (Ar) 1.275 L/min
Dwell time 50 ms
Scanning mode Peek hop
Number of replicate 3
Detector Dual

Analytical elements Pb (207.98), Cd (110.9)
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Table 3. Recovery of certified reference materials (CRM)
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7134 2712 Table 20f| UERH It W B 744 2412 913t
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WHO?| 2+ A% H7HEHE7 1Sl (JECFA)oll A A7t
7142 A7 3 3] -8- 2 (provisional tolerable weekly
intake, PTWID) ¥} 7} =5 34 L7Hd 3318 (provisional tol-
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CRM Analyte Certified value (mg/kg) Measured value' (mg/kg) Recovery (%)?

Hg 0.410+0.055 0.377+0.006 91.9
DORM-4 Pb 0.416£0.053 0.376£0.085 90.3

Cd 0.306+0.015 0.263+0.026 86.1

Hg 0.0371x0.0013 0.031£0.003 84.8
1566b Pb 0.308+0.009 0.326+0.064 105.8

Cd 2.48+0.08 2.5540.27 103.0

'Recovery of Hg, Pb, Cd was calculated by a mercury, Lead, Cadmium analyzer. 2Recovery was calculated with mean measured values

based on the replicate determination.

Table 4. Tissue-specific heavy metal concentration in Scallop Patinopecten yessoensis and Pen Shell Atrina pectinate

Concentration'(mg/kg, wet weight)

Common name Scientific name

Hg Pb Cd
Scallop Patinopecten yessoensis
SNy SwaN SN
Mantle 0.008+0.003 , 0.034+0.026 . 0.731 10.390b
(0.003-0.018) (0.002-0.101) (0.175-1.414)
0.008+0.002 0.025£0.018 0.43510.219

Adductor Muscle +Mantle

(0.004-0.012)°

(0.005-0.085)°

(0.177-0.925)°

Comb Pen Shell Atrina pectinate
0.006+0.002 0.051+0.042 0.3300.236
Adductor Muscle (0.002-0.010)° (0.006-0.169)° (0.076-0.845)°
Mantie 0.010+0.004 0.157+0.106 2.025:0.817
(0.004-0.019)° (0.019-0.463)° (0.728-3.631)°
0.007+0.003 0.086+0.052 0.890+0.248
Adductor Muscle +Mantle (0.003-0.012)° (0.046-0.210)° (0.567-1.372)°

'Mean + STDEV (Range). With the same column (a vertical column), different letters indicate significant difference (P<0.05).
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Table 5. The estimated weekly intake of scallop Patinopecten yessoensis and comb pen shell Atrina pectinata compared with the PTWI set

by JECFA
Mercury . . ’ Estimated
Common name Scientific name concentration Da(lly;r?:rc]i/ér:a)ke weekly in take % of PTWI?
(ug/g, wet weight) 9 y (ug/kg b.w./week)
Scallop Patinopecten yessoensis
Adductor Muscle 0.008 047 0.00041 0.010
Mantle 0.008 047 0.00041 0.010
Adductor Muscle +Mantle 0.008 047 0.00041 0.010
Comb Pen Shell Atrina pectinate
Adductor Muscle 0.006 0.21 0.00014 0.003
Mantle 0.010 0.21 0.00023 0.006
Adductor Muscle +Mantle 0.007 0.21 0.00016 0.004

"National Food & Nutrition Statistics: based on 2013 Korea National Health and Nutrition Examination Survey. *The percentage of the
PTWI (Inorganic mercury; 4 ng/kg b.w./week) set by JECFA. The weekly intake, Mean content of total mercuryxdaily food intakex7
days/63.5 kg (b.w.). PTWI, provisional tolerablenweekly intake; JECFA, joint FAO/WHO expert committee on food additives.

Table 6. The estimated monthly intake of scallop Patinopecten yessoensis and comb pen shell Atrina pectinata compared with the PTMI set

by JECFA

c _ Cadmium Daily food intake' Estimated o )
ommon name Scientific name concentration (g/man/day) monthly in take % of PTMI

(Mg/g, wet weight) (Mg/kg b.w./month)

Scallop Patinopecten yessoensis
Adductor Muscle 0.301 0.47 0.06684 0.267
Mantle 0.731 0.47 0.16232 0.649
Adductor Muscle +Mantle 0.435 0.47 0.09659 0.386

Comb Pen Shell Atrina pectinate
Adductor Muscle 0.330 0.21 0.03274 0.131
Mantle 2.025 0.21 0.20091 0.804
Adductor Muscle +Mantle 0.890 0.21 0.08830 0.353

'National Food & Nutrition Statistics: based on 2013 Korea National Health and Nutrition Examination Survey. *The percentage of the
PTMI (Cadmium; 25 pg/kg b.w./month) set by JECFA. The monthly intake, Mean content of cadmiumxdaily food intakex30 days/63.5 kg

(b.w.).
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