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Abstract
Copper, zinc, lead and cadmium were determined in blood cockles, mussels and oysters from Chanthaburi provice
in dry and wet seasons. These samples were collected from the Namphu market, Charoen Suk market, Khao Rai Ya

Local Market, Laem Sing pier, and Khlung pier during dry and wet seasons in 2020.

The samples were digested by the wet degradation method (AOAC, 2005). The results showed that the
concentrations of copper, lead and cadmium in edible bivalves mollusks were 2.087-28.413, 0.003-0.034, and
0.032-0.846 mg kg" (Wet weight) respectively, and were lower than the standard limitation in sea food of the Ministry
of Public Health (20, 100, 0.5 and 2.0 of copper, zinc, lead, and cadmium, respectively). The concentration of zinc in
oysters in the wet season were higher than the standard limitation. The method detection limit of copper, zinc, lead
and cadmium was 0.0040, 0.025, 0.0016 and 0.0028 mg kg, respectively and the recoveries range was from 81-98.
However, the safety assessments of heavy metals gained from consuming bivalves mollusks samples indicate

safe levels.
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Determination of heavy metals

Pb and Cd

FAAS ICP-MS

Figure 1 Analysis of heavy metals by FAAS and ICP-MS
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Table 1 The average wet weight of heavy metals of Blood Cockles, Mussels and Oysters in dry and wet seasons
from Chanthaburi province (n=3)
Bivalve tissue Heavy metals (mg kg”-wet weight)
Stations Season
samples Cu Zn Pb cd

Namphu market Dry Blood Cockles 2.180+0.0374 11.70£0.3298 0.007+0.0012 0.059+0.0036
Mussels 2.087+0.0906 7.668+0.2201 0.008+0.0017 0.035£0.0033

Oysters 8.751£0.1100 54.58+0.0336 0.011+0.0021 0.483+0.0332

Wet Blood Cockles 4.439+0.0355 23.1420.1636 0.014+0.0021 0.072+0.0045

Mussels 3.843+0.0478 17.97+0.2559 0.021£0.0025 0.067+0.0041

Oysters

28.41+0.3051

231.8+£2.2647 0.023+0.0045 0.648+0.0232
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Table 1

from Chanthaburi province (n=3) (cont.)

J Sci Technol MSU

The average wet weight of heavy metals of Blood Cockles, Mussels and Oysters in dry and wet seasons

Bivalve tissue

Heavy metals (mg kg™'-wet weight)

Stations Season
samples Cu Zn Pb cd

Charoen Suk market Dry Blood Cockles 2.255+0.0547 16.77+0.3644 0.008+0.0037 0.053+0.0049
Mussels 2.177+0.1517 7.0290.1809 0.007+0.0039 0.032+0.0045

Oysters 11.47£0.2786 91.67+1.5551 0.015+0.0081 0.574+0.0434

Wet Blood Cockles 4.593+0.302 23.01£0.3112 0.017+0.0041 0.112+0.0066

Mussels 24.385+0.2679 19.66+0.7317 0.01620.0029 0.069+0.0069

Oysters 25.92+0.4415 252.3+3.8178 0.034£0.0057 0.84620.0609

KhaO Rai Ya Dry Blood Cockles 2.204£0.1230 13.18£0.1838 0.007+0.0034 0.071+0.0054
Local Market Mussels 2.157£0.0587 11.38£0.2246 0.004+0.0021 0.038+0.0062
Oysters 9.2610.1220 64.48+0.5216 0.016+0.0054 0.431+0.0118

Wet Blood Cockles 4.428+0.0398 22.61+0.3655 0.016+0.0050 0.087+0.0069

Mussels 3.5160.0362 7.21£0.3317 0.008+0.0046 0.062+0.0049

Oysters 27.35:0.4124 224.8+5.1545 0.027+0.0062 0.635+0.0355

Laem Sing pier Dry Blood Cockles 3.118+0.0957 10.04+0.5177 0.004+0.0021 0.054+0.0080
Mussels 3.105£0.1334 8.634+0.4548 0.005+0.0025 0.033+0.0051

Oysters 7.952+0.1880 42.57+0.6557 0.010£0.0039 0.386+0.0152

Wet Blood Cockles 4.402£0.0474 19.48£0.5123 0.012+0.0037 0.063+0.0092

Mussels 4.341£0.1236 15.62£0.5016 0.008+0.0024 0.056+0.0033

Oysters 24.36£0.6963 175.9£3.6175 0.019+0.0041 0.545+0.0551

Khlung pier Dry Blood Cockles 2.924+0.1366 9.434+0.0956 0.004+0.0037 0.058+0.0079
Mussels 3.175+0.1283 8.193+0.1353 0.003+0.0029 0.047+0.0102

Oysters 7.2620.1834 36.72+1.331 0.013+0.0029 0.273+0.0537

Wet Blood Cockles 3.332+0.2686 18.94+0.6818 0.008+0.0027 0.069+0.0079

Mussels 3.303+0.2171 17.16+0.5311 0.007+0.0024 0.058+0.0053

Oysters 21.76£1.0130 167.2+6.2976 0.018+0.0054 0.430£0.0759

Table 2  The permission standard limit in of heavy metal in seafood of the international organization

Heavy metals (mg kg™'-wet weight)

The international organization Reference
Cu Zn Pb Cd
Ministry of Public Health, Thailand 20 100 0.5 2.0 PCD (1999)
WHO 30 100 2.0 1.0 WHO (1982)
Brazilian Ministry of Health 150 250 10 5.0 Heidari et al. (2013)
FAO 30 30 0.5 0.005 FAO (1983)
FAO/WHO 30 150 1.5 0.5 FAO/WHO (1984)
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Figure 2 The average concentration of a) Cu b) Zn c) Pb and d) Cd in Blood Cockles, Mussels and Oysters in dry
and wet seasons from Chanthaburi province
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